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fact:

the 10 most common
nuisances in PA can be cured.
permanently. instantly.

These 10 problem solvers in your toolbox are like 10 new tricks up your sleeve. Or 10 hours
of saved time. Or money in the bank. They tailor the sound, match the lines, smooth out the
peaks, fill in the valleys, make molehills out of troubleshooting mountains. Snap one in. Out
go the hassles. Without soldering, or splicing, or intermal equipment modifications:

Problem: Solution:

Microphone Attenuator pﬁ/ems in-put overload

|npU'[ Overload A1 5A Ideal where very strong signals are applied to a microphone input.

2 Phase Reverser reverses the_phase of a balanced line without modifica-
PhaS|ng A1 SPR tion of equipment.
LOW'Frequency High Pass Filter provides a low-frequency microphone cutoff to reduce
N e A1 5HP unwanted low-frequency noises and proximity effect.

oise

H|gh'Frequency LP Low Pass Filter provides high-frequency cutoff to reduce objectionable
NOISG A1 5 high-frequency noises.

LaCk Of Presence A" 5PA Presence Adapter adds voice-range intelligibility and extra brilliance.

g Response Shaper provides excellent sibilance filtering; flattens mi-
Sibilance A15RS  Copnone response.
L|ne Level Line Input Adapter converts balanced low-impedance microphone input
A1 5LA to line level input.

to Mic Input

MatCh|ng/ A1 SBT gridging 1;rar_15former, a tzjalanced unit, matches balanced or unbalanced
Brldglng/lsolatlng evices of different impedances.

" Tone Generator produces a continuous 700 Hz low-impedance mi-

Troubleshootlng A1 STG lcnrgp‘)ir;(ér;? level signal — extremely useful in setting-up and troubleshoot-

Helps check levels, connections, mixer inputs, and cables. Allows one
man to do the work of two!

MICFOphone A95 d Series Line Transformers make it possible to connect low-impedance

I d an lines to mid- and high-impedance inputs (or vice-versa). Completely re-

mpe ance A97 versible. Solves problems of excessive high-frequency loss and objec-
tionable hum.

Matching

Shown Actual Size: 114mm (4%2 in.) long x
19mm (34 in.) diameter.

Send for the free Shure brochure, AL280F

LIsSHURE §

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & S.onsl Limited
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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The Sinclair PDM35.
A personal digital multimeter for only $49-*

Now everyone can afford to
own a digital multimeter

A digital multimeter used to
mean an expensive, bulky piece of
equipment.

The Sinclair PDM35 changes
that. It’s got all the functions and
features you want in a digital
mulameter, yet they’re neatly
packaged in a rugged but light
pocket-size case, ready to go
anywhere.

The Sinclair PDM35 gives vou
all the benefits of an ordinary digital
multimeter — quick clear readings,
higl. accuracy and resolution, high
inptt impedence. Yet at $49.95
1t costs less than vou’d expect to pay
for zn analog meter!

The Sinclair PDM35 is tailor-
mace for anyone who needs to make
rapid measurements. Development
engineers, tield service engineers,
lab technicians, computer specialists,
radio and electronic hobbyists will
find it ideal.

With its rugged construction
and battery operation, the PDM35 1s
perfectly suited for hand work in the
field, while its angled display and
optional AC power facility make it
just as useful on the bench.

What you get with a PDM35
312 digit resolution.

Sharp, bright, easily read LED
display, reading to +1.999.
Automatic polanty selection.
Resolution of  mV and 0.1 nA
(0.00014A .

Direct reading ot semiconductor
forward voltages at 5 different currents.
Resistance measured up to 20 M1
1% of reading accuracy.

Operation from replaceable battery
or AC adapter.

Industry standard 10 M (1 1input
impedance.

Compare it with an
analog meter!

The PDM 35’ 1% of reading
compares with 3% of full scale fora
comparable analog meter. That
makes it around 5 times more
accurate on average.

The PDM35 will resolve I mV
against around 10 mV for a
comarable analog meter - and
resolution on current is over 1000
times greater.

The PDM35’ DC input
impedance of 10 M 1118 50 times
higher than a 20 k¢1/volt analog
meter on the 10 V range.

The PDM35 gives precise
digital readings. So there’s no need to
interpret ambiguous scales, no
parallax errors. There’s no need to
reverse leads for negative readings.
There’s no delicate meter movement
to damage. And you can resolve
current as low as 0.] nA and measure
transistor and diode junctions over
5 decades of current.

Technical specification

DC Volts (4 ranges)

Range: 1 mV to 1000 V.

Accuracy ot reading 1.0% * [ count.
Note: 10 M tyinput impedance.

AC Volts (40 Hz-5 kHz)

Range: 1 Vto 500 V.

Accuracy of reading: 1.0% = 2 counts.
DC Current (6 ranges)

Range: 1 nA to 200 mA.

Accuracy of reading: 1.0% = | count.
Note: Max. resolution 0.1 nA.
Resistance (5 ranges)

Range: 111 to 20 M.

Accuracy of reading: 1.5% *£ 1 count.
Also provides 5 junction-test ranges.
Dimensions: 6 inx 3inx 1Y 1n.
Weight: 62 oz

Power supply: 9 V battery or
Sinclair AC adapter.

Sockets: Standard 4 mm for
resilient plugs.

Options: AC adapterfor 117V

60 Hz power. De-luxe padded
carrving wallet. 30 kV probe.

The Sinclair credentials

Sinclair have pioneered a whole
range of electronic world-firsts - from
programmable pocket calculators
to miniature TVs. The PDM35
embodies six vears’ experience in
digital multimeter design, in which
time Sinclair have become one of
the world’s largest producers.

Tried, tested, ready to go!

The Sinclair PDM35 comes to
vou fully built, tested, calibrated and
guaranteed. It comes complete with
leads and test prods, operating
instructions and a carrying wallet. And
getting one couldn’t be easier. Just fill
in the coupon, enclose a cheque/ PO
for the correct amount (usual 10-day
money-back undertaking, of course),
and send 1t to us.

We’ll mail vour PDM35 by return!

Sinclair Radionics Inc, Galleria,
115 East 57th Street, New York, N'Y.
10022, US A

ﬂ To: Sinclair Radionics Inc, Galleria, 115 East 57th Street. New York, N.Y. 10022, U.S A.

I Plcase send me qty ) PDM35(s)
@S$49.95 plus S1.05 postage and

insuranceeach: ... =5

(qty) De-luxe padded
carrying case(s) @$4.95 cachi.......... S
(qty) AC adapter(s) @$4.95

|
|
l (Y TR - SUN— S
|

I enclose check/ MO order made out to Sinclair
Radionics Inc (indicate 1otal order value.
Add 4% sales tax tor NYS deliveries ...

I Tunderstand that if ] am not completely satistied
with my PDM35, 1 may return it within ten days
for a full cash refund.
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World leaders in fingertip electronics I
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now 3-strong

Xcelite family of attaché

TC-150/ST

It joins the other members of the family...
Model TC-100/ST, the "big daddy’ of Xcelite's cased tool sets,
with the greatest variety—a total of 86 types and sizes of drivers,
wrenches, pliers, cutters, strippers...and Model TC-200/ST,
the 37-piece set that's unequaled in economy and value.

See the new TC-150/ST at your distributor now. And ask for
Xcelite literature, which will give you a detailed listing of the
contents of all thtee Xcelite Attachd Tool Cases.

a——

Weller-Xcelite Electronics Division
coortr | The Cooper Group

S Apex, N. C. 37502

CIRCLE 31 ON FREE INFORMATION CARD

tool
cases

And here’s the newest
addition ... Model TC-150/ST...
containing an intermediate assortment of
tools for the technician, serviceman, or
field engineer. it contains 52 items in all,
including 24 famous Xcelite *“Series 99"
interchangeable-blade tools, a broad
variety of other Xcelite Professional
screwdrivers, nutdrivers, pliers, cutters,
strippers, measuring tapes, and
specialized electronic tools, plus the
Weller® Cordless Soldering lron and
recharger, an added convenience where
outlets aren’t accessible. Tools are
mounted in see-thru pockets on
removable pallets in a durable,
attractive case with Whiskey-tan
Marvelon exterior and sun-tan vinyl
lining. Plenty of extra space for
additional tools, prints and
manuals! Solid brass hard-
ware and padded handle are
additional quality touches.

TC-100/'ST

TC-200/ST
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Radio-Electronics.

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS
Electronics publishers since 1908

FEBRUARY 1978 Vol. 49 No. 2

Digital Bicycie Speedometer
Measures from 0-30 MPH. Discrete LED readout. NiCad battery
power supply. by Robert Beaber

BUILD ONE 37
OF THESE

41 Programmable Drums
Tap out the beat with your fingertips when you use this add-on with
your hi-fi system. Touch switches make it easy to play. by John
Simonton

Mainframe Roundup
Everything you ever wanted to know about who makes it and
exactly what it is that they make. by Chester H. Lawrence

COMPUTERS 45

72 2-80 Computer Corner
The Z-80's addressing modes.
by William Barden, Jr.

GENERAL 4 Looking Ahead

ELECTRONICS Tomorrow’s news today. by David Lachenbruch
52 Video Tape Recorders Today
1978 is “THE" year of the VTR. See what you can get now, and it
can do for you. by Fred Petras
68 Sherlock Holmes And The Missing Transistor Clues
Wherein the master detective solves the three most baffling
problems in all transistordom. by Gerald E. Williams
70 Hobby Corner
Your own workbench—the instruments you'll need. by Earl Savage
74 State of Solid State
Smoke detector circuits. by Karl Savon
STEREO 56 Dolby FM
HIGH-FIDELITY How It is used in FM broadcasting today and the effect it has on

the sounds you hear. by Len Feldman

59 R-E Lab Tests Pioneer Cassette Deck
Pioneer CT-F1000 earns an "' Excellent.”

61 R-E Lab Tests Sony Receiver
Sony STR-7800SD rates ‘' Very Good”’

Service Clinic
Find faults, then fix them.
by Jack Darr

TELEVISION 78

84 Service Questions
R-E's Service Editor solves reader problems

EQUIPMENT 24 Olympic Controls OCi 990 Calibrator

REPORTS

32 G-C Electronics Liqui-Kieen Contact Cleaner

Hickok 422 Mobile CB Tester

34 Triplett 3300 Digital vOM

DEPARTMENTS 122 Advertising Index 89 New Literature
6 Advertising Sales Offices 86 New Products
16 Letters 90 New Books
97 Market Center 91 Next Month
12 New & Timely 123 Readers Service Card

ON THE COVER

We've combined an Apple Il
hobby computer, an RCA Vid-
eotape machine and an RCA
19-inch color TV to put this
month’s cover together. We
used the VTR to record the
many different color displays
the Apple produced. For more
info on hobby computers turn
to page 45. If it's the VTR you
want to know about turn to
page 52.

£é£M£A/7/4EY
/‘f)’ PEAF WATSOA/

JOIN THE MASTER SUPER SLEUTH as he
untangles a baffling web of clues and fixes the
mysterious Oriental amplifier. Turn to page 68.

L ALTAIR 880

COMPUTER MAINFRAMES. For a look at who's
offering what, turn to page 45.

Radio-Electronics, Published monthly by Gernsback
Publications, Inc., 200 Park Avenue South, New York,
NY 10003. Phone: 212-777-6400. Second-class postage
paid at New York, NY and additional mailing offices.
One-year subscription rate: U.S.A. and U.S. possessions,
$9.98, Canada, $12.98. Other countries, $14.98. Single
coples $1.00. © 1978 by Gernsback Publications, Inc. All
rights reserved. Printed in U.S.A.

Subscription Service: Mail all subscription orders,
changes, correspondence and Postmaster Notices of
undelivered copies (Form 3579) to Radio-Electronics
Subscription Service, Box 2520, Boulder, CO 80322.

A stamped self-addressed envelope must accompany all
submitted manuscripts and/or artwork or photographs if
their return is desired should they be rejected. We
disciaim any responsibility for the loss or damage of
manuscripts and/or artwork or photographs while in our
possession or otherwise.

A- a service to rotdou. Radio-Electronics publishes available pians or information thy products, t

of p
tunctioning of rondnv bum projects based upon or from pians or infor i in this

WwWwWw.americanradiohistorv.com

and scientific and t

in the quality and condition of materials and workmnn-hlp uud by roadon, Radio-Electronics discizims any responsibility for ‘the safe and proper
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RADIO-ELECTRONICS

Y

looking ahead

Audio revolution: Audio recording appears to be on the
brink of the biggest breakthrough since Edison first
preserved his words on a tin-foil cylinder. The
breakthrough is the introduction of, and the eventual
changeover to, digital recording. Theoretically, digital
recording systems should have no distortion, no wow or
flutter, practically infinite signal-to-noise ratio and a flat
frequency response from DC to the top of the audible
range.

The incredible thing about digital recording is that it’s
almost here. Although it may take a decade to spread into
various consumer products, it should be available for
fairly widespread sound studio use this year. Mitsubishi
has already demonstrated a nine-track studio system and
3M has shown a 32-track system, the former using
quarter-inch tape, the latter one-inch. Ampex has
developed a special blank tape for digital recording. For
advanced consumers who want to experiment with digital
audio recording, both Sony and Mitsubishi (and probably
others) will offer modifications for the Betamax and VHS
videotape recorders to convert them to pulse-code
modulation (PCM) digital audio recorders. Mitsubishi and
TEAC have demonstrated PCM disc systems, both
modifications of laser-scan optical videodisc devices.
Upcoming new developments, such as 3M’s high-
coercivity Metafine tape and Hall-effect recording heads,
are expected to bring digital recording closer to
economical consumer use. When digital recording finally
becomes an everyday reality, you can expect major
efforts to develop a practical digital radio.

Latest on VTR: The videocassette recorder is now the
fastest-growing new home electronic product and,
naturally, new developments in that field are coming thick
and fast. One of the most significant developments, that
should help fuel consumer demand, is the rapid decline in
prices. Although Sony pioneered home videotape
recorders with the Betamax deck at a list price of $1,300
and most other manufacturers fell in line with the same
price, RCA broke the ranks by introducing its Matsushita-
built VHS machine at a suggested list price of $1,000
(Radio-Electronics, December 1977). Its competitors tried
to maintain the higher price, but their ranks were soon
broken by Zenith, which dropped its Beta system list price
to $995. Sony followed soon after with a nominal price of
$1,095 for its identical unit. Now virtually all home VTR’s
are at the $1,000-or-lower price in the stores, regardless
of whether their suggested list is above or below that.

Several new manufacturers and marketers have joined
the fold recently, and here is how the home VTR lineup
stands at press time, arranged by standard, with
suggested list price where available:

Two-hour or one-and-two-hour Beta format: Sony
($1,095); Sanyo (unpriced); Sears Roebuck ($995); NEC
(due later in 1978); Toshiba ($1,095); Zenith ($995). Two-
and four-hour VHS format: Panasonic ($1,095); General
Electric (due this spring); Magnavox ($1,075-$1,095);
Curtis Mathes ($2,900 and $4,000 in 25-inch TV-stereo
combinations); Montgomery Ward (Panasonic brand at
$995); RCA ($1,000); Sylvania ($995). Two-hour VHS: JVC
(open list price); Hitachi (possibly by midyear); MGA (open
price). VX-2000: Quasar ($995). V-Cord lI: Sanyo ($1,050).

VTR playing time: Price is only one battlefront in home
VTR. The other is record/play time. The first unit, Sony’s
Betamax, could record or play up to one hour on a
cassette. The Japan Victor VHS had two-hour capability
per cassette. Then Sony came back with the Betamax
X2, which moved the tape at half speed and extended
the capacity of the former one-hour cassette to two
hours. Matsushita then adapted the VHS system to a
longer playing time, using the same method employed by
Sony—slowing down the tape movement to half speed —
to produce a machine which could cram four hours’
programming on a single *“two-hour” cassette. End of
Round One.

Round Two. Sony announced the development of a new
cassette that crammed more tape into the cassette by
using a thinner tape. This extended the recording-time-
per-cassette of its X2 machine to three hours. In
addition, it outlined plans to introduce a cassette changer
that would permit unattended recording or playback of
two cassettes. Thus, with two three-hour cassettes, the
Betamax X2 can tape six hours of programming whiie
nobody is home. Then Japan Victor Co. (JVC) announced
that it would also have a three-hour cassette for its two-
hour VHS deck. However, the same cassette can be used
on the Matsushita-built half-speed VHS deck to increase
recording and playback time from four to six hours per
cassette.

The question now arises: Who would want to record a
six-hour block of programming on a single channel?
Obviously, at present the extension of playing time to six
hours is a good solution to a problem that doesn’t exist.
This long-play capacity suggests the necessity of another
invention—the TV programmer-timer that will change
channels unattended at preset times, so an entire
evening’s programming may be recorded unattended.
Several manufacturers are working on such devices using
microprocessors. You'll undoubtedly be hearing about
them soon.

FCC studies TVI: Some 55% of the cases of CB-related
television interference (TVI) in a recent FCC study was the
fault of the CB, the remainder was caused by the TV set
itself. Based on a study of 500 homes in six metropolitan
areas, the FCC forecast that complaints of TVI from CB
will climb to 105,000 in 1979 from the 197€ total of
45,210, unless the problem is attacked by improving both
CB’s and TV sets. The study concluded that inadequate
suppression of CB transmitter harmonics and spurious
radiation was the leading cause of such interference. The
Commission also found that better built-in signal rejection
for TV sets would eliminate at least one-third of the cases.
Linear amplifiers connected to the CB were associated
with 46% of all TVI cases, and in half of these the problem
disappeared completely when the amplifier was removed;
in the remaining cases it was substantially reduced. TV
Channels 2 and 5 were the most seriously affected,
followed by Channel 9. The Commission concluded that
interference problem will require coordinated action by
manufacturers and users of CB and TV sets and by the
FCC.

DAVID LACHENBRUCH

CONTRIBUTING EDITOR
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SHOP YOUR NEARBY RADIO SHACK
FOR QUALITY PARTS AT LOW PRIGES!

Top quality devices, fully functional, carefully inspected. Guaranteed manufacturer’s Quality control procedures. These are not rejects, not
to meet all specifications, both electrically and mechanically. All are failouts, not seconds. In fact, there are none better on the market!
made by well known American manufacturers, and all have to pass Count on Radlo Shack for the finest quality electronic parts.

TTL Digital ICs Resistor and Capacitor Packs Tantalum Capacitors

First Quality

Made by
National
Semiconductor
and = I :
Motorola Cat. No. uF Each Cat. No.

i
Resistor and capacitor kits in handy plastic storage boxes you 272-1401 0.1 272-1407 2.

Type Cat_No can use over and over again. Stock u 272-1402 0.22 272-1408 3.
mf 4.

6

10.

P i iak e vl

' Maximum capacity in smallest size. Low
ESR, highly stable electrical Characteris-
tics and low leakage. Radial leads.

F

7400 2761801 Y2 Watt, 10% Tolerance Resistors. 271- . Pkg. of 350/9.95 272-1403 0.33 272-1409
7402 276-1811 Y4 Watt, 5% Tolerance Resistors. 271-602 .. Pkg. of 350/9.95 272-1404  0.47 272-14](1)
e ELeqI80 S0WVDC Ceramic Disc Capacitors. 272-601 . ... Pkg. of 175/9.95 272-1405 0:68 272-14
7410 576-1807 35WVDC Radial Lead Capacitors. 272-602 . ... .. .. Pkg. of 35/9.95 272-1406 10

7413 276-1815 35WVDC Axial Lead Capacitors. 272-603 ... ... ... Pkg. of 36/9.95 Nos. 1401-1408,

7420 276-1809

7427 276-1823

7432 276-1824

rast 2761004 PC Board Accessories Build an LED
i o ‘ ) Rigjtal Clock

276-1803

276-1818

276-1806

276-1813

276-1826

276-1827

276-1808

276-1819

276-1817

276-1828

276-1829

276-1834

oo : 8-pi hot hic PC board processing kit — fastest
276-1820 . -piece photographic oar r sing kit — fastest,
276-1832 : easiest way to produce pertect printed circuit projects. 12-HR LED Clock Module. Just add a transformer and switches for a
276-1833 X 276-1560 .. .. 12.9 complete clock with 0.5” LED display. 277-1001 . . 14.95
Etch-Resist Marking Pen. 276-1530 .. ... ......... 1. Transformer for above. 120VAC 60 Hz. 273-1520 .. ... ... .. ..
Etchant Solution. 276-1535 . ... N SPST Miniature Pushbution Switch. 275-1547 .. ... . ... ...

PC Board Assortment. 276-1573 . . .. . ... ... 1. Display Case. 1'%16x37ax471¢". 270-285

CMOS ICs

100% guaranteed
electronically

and
mechanically

Type Catiho RO G R R R R TR 2 DR
74C00 276-2301 s @
74G02 276-2302 © "5 Amp
74C04 276-2303 -
74C08 276-2305 Size Cat. No Size Drive  Cat No. ONLY
74C74 276-2310 . 276-056 2 03"  Anogd. 276-1210 4/6.99
74C76 276-2312 6" 276-066 B Cath 2761211 4/6.99
74C90 - . 5 3 276-053 . " Anod. 276-1201 6.95 6-Amp Full-wave Bridge Rectifier. 50 PIV.
74C192 - . , i 276-062 1. " Cath.  276-1202  6.95 276-1180 1.99
74C193 - d ' 50V 3-Amp Power Rectitier. 300-A surge.

4001 - 276-1141 Pkg. 2/69¢

4011 - Electrolytic Capacitors

4013 - v ¢ H 3300 uF at 35V. 272-1021

4017 - d ; 3 5000 uF at A5V, 272-1022

4020 - d = i Heavy-Duty Transtormers. All for 120VAC, 60 Hz

:8% - ~ b . Cat. No. Volts Current Size

4050 - : 7 ; 2731512 25.2CT 2%x2Vax2

4511 - E 2731513 12 4x2x2%"
276-2490 43 . g 2731514 18CT 4A X2V’

) Low-Profile DIP Sockets Silicon Solar Cells

Pins Cat_No Price

Linear ICs @ Bus Strip. 276-173 1. 2761995 2/59¢ 7
[@ Experimenter Socket. 276-172 b 276-1999 2/89¢
By National Semiconductor % g:; stn:n. 2277%11390;0 it - 5.2/332
eader. 276- i - )
and Motorola — first quality 1 Right Angle 16-Pin Socket. 276-1985  1.49 276-1996 Ea. 99¢
Type Cak No ONLY

301CN 276-017 49¢ H

324N 276-1711 J Produce Power from Light!

ggggN g;g;;g d 2cmx4cm. 0.5V at 100mA. 276-120.. ... .. ...
so AR 2cmx2cm. 0.5V at 60mA. 276-128

556CN 276-1728
566CN 276:1724

567CN : d ol il
723CN L ; i ! Clock
741CN - "
741K - . il ;)' " The CPU and Memory IC's Chlps
’ J (¢ you need for building your
i | own personal computer.

8080A Microprocessor. An 8-bit Na- 2102 Static RAM. 1024-word by 50252. 12-hour clock, 24-hour alarm chip. With

tional Semiconductor chip in a  one bit read/write memony Under full specifications. 276-1751 6.99

i 40-pin DIP. 100% Prime. 600 nS access tim 7001, 12-hour calendar alarm clock.IC. With all
2761772 : 2762510 ... ... 185 2762501 749 Ea. or 8/14.95 data. 276-1756 .. 10.

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

Prices may vary at individual stores and dealers A TANDY COMPANY ¢ FORT WORTH, TEXAS 76102
OVER 6000 LOCATIONS IN NINE COUNTRIES

www.americanradiohistorv.com
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@ RADIO-ELECTRONICS

A new standard
in quality Frequency Counters . ..
yet priced under $400!

2

A”;é;ﬁ:’;%/%/@ :

T pOWER

on  pemovency SO
® o WROB00®

" Whisse frequency

i to nearest KHz

in the “MHz"’

position, or to the

nearest cycle (Hz)

when switched to “"KHz"’.

1949.450

Maintaining a high degree of accuracy in frequency tolerances is
essential . .. you can't afford to use anything but the best, whether it is
in audio, or FCC type accepted equipment, microwave sets, base station
transmitters and so on. Wilson, the name known for a decade in 2-way
amateur and commercial equipment, brings you two highly accurate
qguality frequency counters at less than wholesale prices. The Model
WFC-500-E has 0.000002% measurement accuracy, and Model WFC
500-S has 0.0001%. Both models enable counting of a wide range 10 Hz
to 500 MHz, have MHz or KHz indication with six digit readout and
feature lightweight advanced integrated circuitry design. Comes with
probe chord and both 110V AC and 12VDC power chords.

e Shipped via U.P.S.—Freight Prepaid!!
« 10 Day Money Back Guarantee
¢ 90 Day Limited Warranty!!

CALL OURTOLL FREE ORDER DESK: 1-800-634-6168
=== = mmma ofclipand mail the order belowm = = == - - -,

| Quan: Model WFC-500-E (.02 ppm) @ $399.00
] Quan: Model WFC-500-S (1 ppm) @ $319.00
[J Please send me further literature on your Frequency Counters.

Name

Address

City

State Zip Telephone AC:

Ship C.O.D. Cashiers Check or M.O enclosed
| Master Charge = BAC (VISA) #

]
N

Expiration date
R G Ok GR G (D Oh BB D BN D D 6D D D D D A U G s G aB D =@

The Fastest Growmg Wame in Communcations'

Wilson Electzenics Corp.

4288 So. Polaris ® P. O. Box 19000 ¢ Las Vegas, Nevada 89119
Phone (702) 739-1931 ¢ Telex 684-522

DEALERS WARTED for many areas . . . write for detai
and complete literature on other Wilson produgtstH
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WEPUT THE WICK

J

J' Teflon probe reaches right
n...even to tight areas, for

IN A UNIQUE, BUILT-IN
DESOLDERING TOOL—-YOURS A
FREE, AS A LIMITED-TIME = m%febCy'Sa{gg 133'138;8 fggoonva'-

INTRODUCTORY OFFER TO SDS5. to the D5 probe, you can shape,

Imagine having desoldering wick, right where you can forrm or "web" the wick to provide a
get at nt fastest, when you need it the most ... while you're greater alisorption surface. You also
J soldering. It's our new patent pend- use l2ss wick, dispensing only the

ing and completely refillable SD5 right amount as you need it.  forss oy
solder/desolder system with 2¥2-inch SD5 is the total system for oisuraefrnc:vnasbt{:.cgszr)’ probemo
heat-resistant, telescoping Teflon* maximum soldering/desoldering snaps into wick refil

probe. ffmency at your bench or assembly station. Alone, the
= Snapped right into the center of g : D5 tool is perfect for times when you want
= a pound spool of our high quality 16, 3 to pocket the wick and leave the soldet

' 18 or 21 gauge MIL-spec solderis D5 & behind. And D5 is also refillable. Just

Precision application

even in high -—our easy-to-use desoldering tool. snap out the Teflon probe and plug in a D5

density circuits D5 contains 5 feet of pure copper B rcfill, available in two gauges— 10 inch and
braid wick that lets you see the absorption of solder. . . 06 inch for all desoldering applications.
5o you never overheat boards and components by work " The Chemtronics modular solder/de-
ing with a used portion of wick. And its non-activated, Srap out docke 5 solder systemn can be purchased separately
pure, water-white rosin flux coating helps assure that as half- or one-pound spools of solder, D5 desoldering
every drop of solder is quickly reroved, without leaving tool and 05 wick refill. Or buy it as a complete SD5 unit
corrosive residue. with free D5 desoldering tool. Take advantage of this

Nothing beats the D5 dispenser tool for easy limitad-time introductory ofter at your Chemtronics
desoldering without burnt fingers. Its 2/4-Inch distributor now.

.
CHEMTRONICS ... BRI

WHERE CHEMISTRY MAKES ELECTRONICS WORK BETTER
45 Hoffman Avenue, Hauppauge, N.Y 11787 (516) 582-3322/(212) 895-1930
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Learn digital computer

e EE—————S—S—SS—S———
“

NRI is the only
school to train you
at home on a real
digital computer.

Learn computer design, con-
struction, maintenance and pro-
gramming technigues on your
own programmable digital com-
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 data

in the memory bank. Press

the start button and the com-
puter solves your problem and

L 1% Py
g o4 o
SRR
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| New NRI Memory

displays the result instantly.

The NRI digital computer is one
of 10 kits you receive in the
NRI 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.

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.
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NRI offers you five
TV /Audio Servicing
Courses

NR! 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 eqguipment along
48-lesson basic course, up to a with NRI kits
Master Color TV/Audio Course, engmeered for

complete with training.
designed-for-learning 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-
guency counter, and
NRI electronics Discov-
ery Lab.

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

“Trademark of CBS Inc

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

NRI's Complete Communications important FCC Radio-telephone
Course will tram you at home for License, or you get your money
one of the back.
thousands
'y of service
= and mainte-
ppg nance jobs
A opening in
@ CB. AM and
B FM trans-
mission and recepﬂon 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-tearning” 400-
channel VHF transceiver; elec-
tronics Discovery Lab™; CMOS
digital frequency counter; and
more. You also get your all

www.americanradiohistorv.com

CB Specialist Course
also available

NR! also
ofters a 37-lesson 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 lo get your Commercial
Radiotelephone FCC License

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

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

More than one million students have
enrolled 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.

f card is missing write:

NH' NRI SCHOOLS
McGraw-Hill Continuing

w, Education Center
e'«}' 3939 Wisconsin Avenue
. Washington, D.C. 20016

861 AHVYNH834
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new & timely

RADIO-ELECTRONICS

-
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Pulse-modulation recorder uses
laser beam system

Mitsubishi Electric Corporation, TEAC
Corporation and the Tokyo Denka Com-
pany have jointly developed the audio PCM
(Puise Code Modulation) laser recorder—a
system that projects a tiny laser beam onto
a disc to record and reproduce high-fidelity
sound of great purity.

The PCM system converts audio input
signals into binary coded signals, modu-
lates each signal into FM digital signals and
then records them by focusing the laser
beam onto the disc. During playback, four
servos direct the laser optics to read out
the PCM signals recorded on the disc.
Decoders then convert the PCM signals
back to the original audio signal. A servo
motor keeps the turntable at a constant
1800 rpm. A focusing disc keeps the read-
out laser beam constant. A tracking servo
holds the laser beam steady over the spiral
line of pits on the disc, and a radial-feed

servo controls the laser optics in conjunc-
tion with the spiral line.

So far, a playing time of 30 minutes has
been achieved by using a polyvinyl chioride
disc. The companies involved, however,
expect to extend this to two hours per
disc.

Specifications for the new recorder in-
clude: negligible wow-and-flutter, a dynam-
ic range of more than 98 dB, no crosstalk, a
frequency response of 10 Hz to 20 kHz
(+0.1, -0.5 dB), no distortion, no tracking
error, no rumble and no surface noise. In
addition, the disc is expected to last indefi-
nitely because there is no contact between
the disc and the pickup system.

Some of the possibilities envisioned for
the PCM laser recorder: recording several
symphonies on one disc; using the system
in a juke box where dozens of songs can be
selected by the system's short access time;
or the possible multichanneling of music by
using separate tracks for each instrument.

PCM L_ASER RECORDER uses laser beams to record and produce sound. Since the produced
sound is not a function either of amplitude or record-groove depth, the resulting sound is of

exceptional purity.
Mini-radio station can be used for
disaster communications

A briefcase-sized radio station, devel-
oped by the National Aeronautics and
Space Administration, could be used to
speed disaster aid over long distances and
in remote areas that are impossibie to
service via CB or police radio systems. The
small battery-operated system, whose sig-
nals are transmitted via satellite, would
receive on-the-scene medical advice and
relay vital information about disaster vic-
tims to physicians and hospitals provided
with individual radio stations.

Recently, NASA, White House and gov-
ernment agency officials participated in a
demonstration of the unit's capabilities.
Signals were transmitted from Washington,
DC, to the University of Maryland’s Shock
Trauma Center in Baltimore. Transmission
was accomplished by beaming the signals
through a NASA ground station in North
Carolina to a satellite high above the Pacif-
ic Ocean.

Dr. R. Adams Cowley, director of the
Maryland Institute for Emergency Medical

| Services, hopes that a more definitive test
can take place this Spring. Tentative plans
call for a simulated airline collision with a
fuel truck, with “burn victims™ transferred
to burn centers in Virginia, Pittsburgh and
San Antonio, TX. Using the briefcase radio
station at each location, officials could talk
simultaneously with physicians at each fa-
cility to coordinate the evaluation.

Record-breaking attendance at New
York hi-fi show

This past November, more than 41,000
people paid a $3 admission fee to attend
the New York Hi-Fi Stereo Music Show held
at the Statler Hilton. M. Robert Rogers,
founder of the show (presented for the first
time in New York), claims that the only
other exhibit in the past ever to draw a
similar attendance did not charge admis-
sion.

Visitors to the show examined the |atest
in hi-fi equipment, saw demonstrations and
received free gifts or samples from the

more than 80 exhibitors. Frosting on the

cake was provided by leading figures of the

entertainment world who both performed
and gave out autographs. Prominent disc
jockeys and radio personalities from local
FM radio stations were also on hand to
greet visitors.

Baltimore-Washington mobile
phone system gets FCC approval

Motorola has received permission from
the FCC to build its high-capacity cellular
radio-telephone system in the Baltimore-
Washington area. The system will provide
mobile telephone service to many new
business subscribers in overcongested ur-
ban areas by reusing the same channel
frequencies in different areas (or cells) of
each city.

While the cellular concept also attempts
to control transmission levels for a more
efficient use of the broadcast spectrum,
frequency reuse is the key word. The sys-
tem works like this: each base station
signal can be heard by users within a spec-
ified area, or cell, that receives that signal.
Each cell within a cluster of celis is as-
signed its own specific set of frequencies
that cannot interfere with those of neigh-
boring cells. (If cells are far apart, there is
no interference problem because it is pos-
sible to use the same frequencies simulta-
neously.) Reducing the power transmission
levels as well as the size of the cells allows
the same frequencies to be used more
frequently, thus enabling more subscribers
to use the mobile phone service.

Motorola’s hand-held portable unit can
be incorporated into the company’s pre-
sent system, even though the present mod-
el is still somewhat too bulky. This portable
unit sends a signal to a single central ‘'sec-
tor-receive” antenna (one to each geo-
graphic cell). The sector antenna receives
the signal and divides each hexagonal geo-
graphical area (cell) into six triangular re-
gions, or wedges. The receivers then pass
the transmission from wedge to wedge as
the subscriber moves from area to area.
The sector antenna, which is also capable
of pulling in signals from as far away as 11
miles, is really the feature that enables
transmission and reception of the low-
power signals necessary for the system.

It is hoped that eventually the mobile
phones can be dashboard-mounted. While
the concept of low power plus small size is
still in the drawing board stage, Motorola
vice president Martin Cooper is confident
that “‘within two years, we'll be producing a
marketable product.” It is predicted that
this smaller unit will sell for around $2000,
or $200 less than the company’s present
mobile instrument.

Canadian legislator discovers office

is “bugged”
A device, described as a ‘‘bug,” was
continued on page 14
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discovered in the office telephone of Cana-
dian Progressive Party leader Joseph
Clark, thus adding fuel to the allegations of
illegal bugging activities by the Royal Cana-
dian Mounted Police, the Canadian equiva-

S ——— — —

federal law enforcement agencies and film
industry executives. The upsurge in home
videotape recorders and the increased de-
mand for prerecorded tapes have caused
an equivalent rise in pirated films, including

S

information, write Personal Communica-
tions Foundation, 10960 Wilshire Bivd.,
Suite 1504, Los Angeles, CA 90024, or
phone (213) 478-1749.

first-run shows like ‘“Star Wars,” classic | Latest TV developments—Teletext

lent of the FBI. The electronics expert who t
films, porno movies and network TV shows. | decoder and CTV receiver !

discovered the bug maintained that, even

with the phone off the hook, the device |

would be able to monitor the opposition
party’s strategy conversations.

Later, however, Bell Canada telephone
company technicians determined that the

bug was in actual fact a “‘top hat diode,” a |

standard part of every telephone having a
bulb to show that the line is busy. From Mr.
Clark’s office: No comment.

Emergency alert system uses local
CATV installations

Areas lacking local TV outlets for emer-
gency broadcasts can now use a new
system called C.E.A.S. (Civil Emergency
Alert System) that can be connected to
CATV installations. The system was devel-
oped by Cadco, Inc., manufacturers of
cable TV antennas and equipment.

C.E.A.S. (Civil Emergency Alert System)
enables officials to make direct emergency
announcomenll by interrupting all cable TV

in inity. Shown is the complete
system, manufactured by CADCO, Inc.

The C.E.A.S. equipment is installed in a
central communications center (usually a
police station) and connected to the local
CATV system. The equipment blanks out
all CATV channels so that voice-only emer-
gency announcements can be made.

Here's how it works: A red telephone |

connected to a transmitter is tied, via
leased telephone line, to an automatic mo-
dulator at the CATV head end. An assigned
number is dialed, all TV screens in the area

blank out, and a *‘warble” alert sounds. |

When the announcement is finished, the
phone is hung up and regular CATV pro-
gramming resumes.

The system costs around $3000. This
amount can be partially defrayed by
matching funds available through the Fed-
eral Civil Defense Act of 1950. For further

According to a West Coast FBI source, as
much as 99% of all seizures of pirated
material has been in video tape, as con-
trasted with last year's favorite—film
prints.

Prices are high. The average ':-inch
home videotape copies sell anywhere from
$50 to $200 and more (this for 'Star Wars”
and the like). Some bootlegged videotape
masters go for as much as $10,000. Legiti-
mate prerecorded videocassettes (which
generally include films three years or older)
can cost between $50 and $80.

Jim Bouras of the Motion Picture Associ-
ation estimates that about 5% to 7% of all
industry profits last year were lost due to
piracy. And this doesn’t take into account
the actual cost of the bootlegged products
themselves. Bouras added that there's no
way of knowing how much of the piracy was
in videotape form. However, he sees the

situation getting worse: "In the past year or |

so, we've seen an increase in tape over
film, probably due to the ease in handling
the smaller cassettes, as well as more
outlets available as the home videotape
market begins to grow. Whatever the rea-
son, there’s no doubt about its escala-
tion.”

Foundation aids in
communications-related litigation
Do you have an outdoor antenna on your
property? The chances are good you may
be in violation of local zoning ordinances,
and subject to a suit. Are you a CB'er or
ham operator? If your transmitter in-
terferes with your neighbor’s TV or radio,
again you may find yourself facing a suit.
Litigation of this sort seems to be prolifer-
ating countrywide; however, most lawyers
are unfamiliar with the technical aspects of

| radio, FCC regulations or prior communi-

cations cases.

To help remedy the situation, the Per-
sonal Communications Foundation was es-
tablished in November, 1976. It provides
attorneys with an extensive law library and
research material, including court deci-

sions, briefs and legal memoranda. Copies |

of such documents are available at cost not
only to the legal profession but to hams,

Barco Electronic of Belgium (creators of
the second-channel TV monitoring system
described in the January 1978 issue of
Radio-Electronics) have added two other
new capabilities to their TV sets—the Tele-
text decoder and the “Seagull” CTV re-
ceiver.

HNT

L E

DOUBLE TﬁILL JCUM
HﬂJUS ll.nus CLlGNOTEHENT

ACTUAL DISPLAY of new teletext system. Sys-
tem will provide TV audience with news bulle-
tins on command.

The Teletex decoder’s unique function is
to store news data transmitted during a
reqular TV program, which can then be
read out as a Telex message on the screen.
You can program the muiti-standard Tele-
text to retain any specific type of news—
general, sports, weather reports—which
can then be played back on command.
Another special feature of the decoder is
that you can also use it to translate foreign-
film subtitles!

The ““Seagull” CTV receiver (originally
designed for maritime use) is compatible
with 7 color and 10 transmission systems; it
can therefore be used worldwide. Pushbut- |
tons control the color and transmission
systems, and the decoder’'s modular de-
sign makes it easy to repair and maintain.

Radio pioneer passes away

D. D. Lakhanpal, whose name was syn-
onymous with radio in India, died on Octo-
ber 1, 1977.

Mr. Lakhanpal, who was born in 1904,
was considered one of the pioneers of the
industry in his native country. During his 45
years in the business, he was responsible

8 information, write Phil Magers, CADCO, | CB'ers, the communications industry and | for spreading radio throughout India. He
Inc., 2706 National Circle, Garland, TX | governmental agencies. was also editor and publisher of the Radio |
c 75041. The Foundation is a membership-based | Times of India (founded in 1946).

’6 ] . R | organization, with four ditferent classes of Mr. Lakhanpal was director of several
u Bootleg videotape recordings hit membership available. Members receive a | trade associations, among them Lakhanpal
w all-time high quarterly newsletter that summarizes cur- | National, Ltd., a joint venture company
@] Bootleg prerecorded videocassette | rent legal developments and analyzes ex- | associated with Matsushita Electrical In- |
2 tapes have become big business, report | isting case law and statutes. For further | dustrial Company, Ltd. R-E |
o - i
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struments

“Piece by piece,my

bench is becoming

all-VIZ.”

“I repair and maintain all types of sophisticated
electronic devices, so I need test equipment I
can depend on.

“Lately, I've become disillusioned with many
leading manufacturers’ instruments. This one
doesn't work right, that one doesn't have the
right features, some aren't easy to use, and
many force you to do things their way instead
of your way.

“That's why I'm glad to see many more new
VIZ instruments — they're reliable, easy to
use, and priced right.

“VIZ's pulse and function generators are
good examples of what I like. The pulse
generator has a 5Hz-56MHz range, pulse width
from 100ns to 0.1 sec, and is TTL and CMOS
compatible, making it ideal for digital

troubleshooting. The function generator has
sine, sawtooth, and square wave output from
1Hz-1MHz, frequency stability of 200 ppm/°C,
and is simple to use.

“QOther instruments I've liked include VIZ's
new FET VOM VoltOhmyst™, their versatile
dual-trace scope, and their 60MHz frequency
counter with selectable 10 or 100mV input
sensitivity, built-in 1kHz audible side tone, and
a high-stability 10.000MHz crystal time-base
for long-term accuracy.

“Once you've seen and
tried VIZ test equipment, “ I
you'll understand why I'm Z Test
sold on VIZ." Instruments Group

335 East Price Street Philadelphia, PA 19144 (215} VI-4-2626

B

[ 2 - P}

The Circuit Tester line S

Accuracy and stability assured <

© viz 7001 3
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letters

BIORHYTHM CLOCK
An error crept into my article on building
a Biorhythm Clock (November 1977 issue).
The error appears on page 37, center
column, line 33. The ‘“1927" should read
“1928.” There are also several omissions:
Schematic: Pin numbers were omitted
for the display segments. The numbers
are as follows: Ais 1;Bis 13; Cis 10; D
is 8; Eis7; Fis 2; Gis 11. A connection
dot should be shown at the junction of
the line from pin 5, IC 7 and the +5V
line.
Parts layout, main board: C4 shouid
have a “-" on the left side.
FRED BLECHMAN

MAGNETIC MACHINE

| view the magnetic machine (*‘Letters”
Column, Radio-Electronics, October,
1977) with alarm. If the lines of flux are cut
off by the screen, the plasma field will have
less space in which to exist. This reduced
space means an increase in flux density
and will result in an unbalanced field. As a
result of simple gravity, the field will try to

flip, due to the magnetic mass being
spread out and, therefore, top heavy.

Furthermore, the intrinsic coercive force
(Hc) will seek release of its energy, resulting
in the iron block traveling at right angles to
the rapidly expanding magnetic field (re-
member—any ferrous material will have a
residual field in the presence of another
field—Br). The object will first travel in a
straight line until the Br of the iron and the
Bs (saturation) of the field of distance
cancel (inverse of distance cubed). Then,
the object will travel at a fixed tangent (g)
to the lines of force. This change of direc-
tion may alter the hysteresis loop into its
first derivative. And what happens then is
terrifying to consider!

Meanwhile our object is traveling at the
speed of light at right angles to the expand-
ing field. This assumes a DC field; an AC
field will cause the object to go first one
way, then the other. The difference in verti-
cal and horizontal paths will first be at right
angles to the fieild. The angle forms when
Br = Bs and to some far point; then the
field will begin to reverse, pulling the object

straight back until the field reverses again.

The resulting trajectory will then hit the

ground and be pulled back and start over.
What Mr. Fraser has done is to develop a

magnetic slingshot with the energy ‘‘bor-

rowed” from one field and *‘repaid” on the

return pass. Thus, the law of conservation

of energy is maintained.

M. ROSS DUMKE

Fort Worth, TX

2650 KEYBOARD

In Jeff Roloff’s reply to a reader’s ques-
tion in the September 1977 issue of Radio-
Electronics, he stated that the Radio-
Shack keyboard works well in the 2650
computer system. This is not entirely cor-
rect. This keyboard is not standard ASCII,
and the key functions may need to be rede-
fined for this system.

Specifically, the PROM’s recognize a 1B
code for the escape function, whereas the
Radio-Shack keyboard generates a 7E.
Code 1B is not generated anywhere on this
keyboard. A major modification would be

continued on page 22

This versatile mini breadboard fea-
tures the same superior contacts,

materials and construction we use in Part Model Terminal Price
our full-scale ACE All Circuit Evaluators. Number | Number Type Each
Any solid hookup wire up to #20 plugs right in to 923252 SS.2 nickel-silver $17.00
connect DIPs, discretes and aimost any components 973748 | SSA1 gold-plated $18.90

you have on hand. Super-Strip gives you 128 separate
five-point terminals in the circuit building matrix and
8 power and signal distributicn lines—enough
capacity to build circuits with as many as nine 14-pin

Order from your A Pdistributor today.
Forthe name of the distributor nearest you
call Toll-Free 800-321-9668.

Send for our complete A P catalog,

3 DIPS. And when you're done with your hookup, just The Faster and Easier Book.
8 pull it apart—everything’s as good as new. Super- Faster and Easieris what we’re all about.
= Strips come with your choice of nickel-silver or gold-

-

< plated terminals. Plus an instant-mount backing and m"‘cpozgggggzg

u_l'J quick-removal screws for fast and easy stacking or Ry ol

g racking. Heard enough? Then stop looking and start O painesville OH 44077

< cooking with A P Products Super-Strips. (216)354-2101 TWX: 810-425-2250

16 CIRCLE 7 ON FREE INFORMATION CARD
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THE MOST
sMPORTANT “TOOL”
YOU COULD OWN!

LIKE HAVING A HARDWARE STORE
AT YOUR FINGERTIPS!

Just about every nut, bolt, screw, washer, and cotte- pin
you'll ever need — neaily 2,000 pieces (Dver 155 dozen!
Nearly 13 gross!s all organized in on= heavy-duty, poly-
styrene cabinet!

No more piece-at-a-time trips to the hardware store!
No more frustratir g searches through old cotfze cans of mix =d

fasteners!
- No more high prices!
",.ﬁg.o sung f . No more less-than-professioral reparr jobs!
q nch) -
o SAE IV i - B
for ":" wic

LOOK AT ALL YOU GET! A FANTASTIC BUY!

The fasteners alone are worth over $50!!

ONE HEAVY-DUTY PULYSTYRENE CABINET 25 HIGH IMPACT PLASTIC TRAYS 25 PREPRINTED I D LA3ELS WALL SITE SPECIHICATIONS CHART

4 Sy i
y ~am I
# {\, (U ¥ 'J'{ ¢

1 8&2 ZINC-PLATED FASTENERS

-
e

Guww-  TYPES INCLUDED oo HEAD STYLES INCLUDED THREADS INCLUDED DIAMETERS INCLUDED LENGTHS INCLUDED
asher
Sneet Matal Sci Hex Ny Soht-tack —— .
i = Qv oir|FP W % TP | e ce0 @@ |
- @gé;'r«:m' Rer]) QI g PRy i . From No. 610 5/16”
asher

Wood Screw Cotter 2

*SHEETWETAL SCREWS:
 Sizes (Parhent)

5x-2

SAE (inch) Shop
Displayed

[==============~CRDER TODAY!========"=======y

] ] _ - o . PLEASE PRINT
All top-quality hardware : ‘rust- resistant, zinc-plated. ! D.R.L Industries, Inc., Dept. re-2 ;
FBEE $2.50-value Specifications Chat — shows 1 7246 Washington Ave. So., Eden Prairie, MN 55344 I
sizes, types, head styles, etc. . ' _ , , H
Fasteners alone worth over $50 — check out prices : Iindicate type shop(s) ordesing: Standard SAE chh:_mw manyyetruaow e :
for yourself in local retail stores. 1 ' '
. H [ 1 have enclosed my check, money order, or company purchase H

30-day, money-back guarantee — unconditional i order for $19.95 plus $3.90 ea. {MN residents add 4% sales tax). H
T [J I wish to charge it to &check (V) one): [ American Express H

: OVISA O DinersGlub [ Master Charge O Carte Blanche :

) 13 CARD NO. EXP.DATE__ /. 1
Credit card buyers can order by phone: 'k i
800-331-1000 : SIGNATURE X 1

. -664- NAME L

(Oklahoma: 918-664-8300 collect) ! HEYs = ] '

1 ADDRESS 1

. 1 Street & No. 1

D.R.1. Industries, Inc. 1 oy STATE zZP H

7246 Washington Ave. So., Eden Prairie, MN 55344 L e o o o o i o e O o o ]
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RADIO-ELECTRONICS
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You gotta
shop arund.

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

www.americanradiohistorv.com
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W hen you shop around for
tires, you look for a bar-
gain. After all, if it's the same
brand, better price —why not
save money?

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

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

koM it

If you talked to some of our

%raduates, chances are you'd

nd a lot of them shopped
around for their training. They
pretty much knew what was
available. And they picked CIE
as number one.

Why you should
shop around yourself.

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

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

What you should look
for first.

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

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

How practical
is the training?
This is the next big impor-
tant question. After all, your
career will be built on what you
can do—and on how
well you do it.
Here are
ways some
of CIE’s
trouble-
shooting
programs g
help you get
your “hands-on™
training. . .
With CIE’s
Experimental
Eleetronics
Laboratory...

simply this:

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

Do you prepare for
your FCC License?

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

For some troubleshootin
jobs, you must have your FC
License. For others, employers
often consider it a mark in your
favor. Either way, it’s govern-
ment-certified proof of specific
knowledge and skills!

More than half of CIE’s
courses prepare you for the
government-administered FCC
License exam. In continuing
surveys, nearly 4 out of 5 CIE
graduates who take the exam
get their Licenses!

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

When you build your
own 53 MHz Triggered-
Sweep, Solid-State Oscil-
loscope you take your first
real professional step. You use
it as a doctor uses an X-ray
machine —to “read” waveform

patterns. .. lockthemin. ..

study, understand and inter- Shop ai,'o‘llld ...but send
pret them! for CIE’s free school
When you get your catalog first?

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

tion the name and date

of this magazine. We'll

send you a copy of CIE’s
FREEFE school catalog —
plus a complete pack-
age of independent
home study information!
For your convenience,
we’ll try to have a repre-
sentative contact you to
answer your questions.
Mail the card or coupon—
or write: CIE, 1776 East
17th St., Cleveland,

Zenith 19-inch Di%}nal
you

Solid-State Color

Pattern simulated.

apply your new skills to some

real on-the-job-type trouble- OH 44114.

shooting! You learn to trace

signal flow. . . locate malfunec-

tions. . . restore perfect operat- N B BN IS BN BN .- ..

ing standards —just as with any
sophisticated electronics
equipment!

Claveiand Institute
of Electronics, Inc.

Cli

1776 East 17th Street. Cleveland, Ohio 44114
Accrediled Member Nationsl Home Study Council

O YES...I'm shopping around
for the right kind of carecr training
in electronics troubleshooting —and
CIE sounds well worth looking into.
Pleasc send me my FREE CIE school
catalog — including details about
troubleshiooting courses — plus iy
FREE package of home study
information!

When

you work with a completely
' Solid-State Color
Bar Generator—
actually a TV signal
transmitter—you study

up to ten different

patterns on your TV
screen. . . explore digi-
tal logic circuits. . . observe
the action of a crystal-con-
trolled oscillator!

Of course, CIE offers a
morc advanced training pro-
gram, too. But the main point is

RE-28
Print Name

\ddress Apt.

City

State Zip

Age Phone . J— _
{arca code)
Check box for G.1. Bill information:
Vcteran [J Active Duty

Mail today?
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March of Dimes

TO PROTECT
THE UNBORN AND THE NEWBORN

THIS SPACE CONTRIBUTED BY THE PUBLISHER

PROFESSIONAL TOOL CASE

Interchangeable Screwdrivers, Nutdrivers, Other Tools
and Handles —

99:1, 1-R, & 4-R Handles (regular. straight and  54CG & 66CG Diagonal Pliers {4 & 671
Tee ratchetst 57CG Neeule Nose Pler (5-1/2")

99X2 Square Adaptor

99X5 B X10 Extensions

600 Combination Screwdriver/ Nutdriver Tool
Screwdrivers
Siotred Screws:  R-144 R-3323

59CG Chain Nose Piier (8"}
86CG Electronic Snips

99:38 & 39 Aeamers 103-S Wire Stripper/Cutter REES 2'35355
99-70 Awl/Scriber K-22 Electnician’s Knife R-184 53161
99-125, 250, 312, & B11 Slotred Screw Blades Sets & Kit: R73|Sd 55161
99-820, 821, & 822 Phillips Screw Blades N X 3 §

. 99-PS-40 Hex Socket Screwd: ver Bladés R-3166 §5186
Pliers, Wrenches, Cutters & Handle Phillips Screws $X-101 XST-101
42H Straight Nose Seizer @ 99-PS-60 Bristol Muitipie Spline Screwdriver X8T-100 XST-102
46C Adjustable Wrench (6"} Biades & Handle Hex Socket P-18 & 19 {.028 & 035)
50CG Midget Slip Joint Plier (5] M-60 Mini Drivers Nutdrivers HS-6,8,10,11,12, 14,16,

51CG Long Nose Prier {6-1/27}
53CG Wtinty Plier (77

18 Hollow Shaft
B8M & 10M Magnetic

PS-120 Compact Convertible Nutdrivers
XL-75 Offset Ratchet Screwdrivers

LIMITED TIME OFFER
$249%

Xcelite List Price $447.
Offer ends May 31, 1978

MODEL TC-100

Larger, more elaborate of the two cases. Contains 41 Individual
tools, 16 Series 99 interchangeable screwdriver/nutdriver
blades and handles, and 5 specialized screwdriver/nutdriver
kits, as lsted. Case {19.1/2" x 13-1/2" x 6-3/4”) covered
withattractive. tough, chestnut-brown, leather-grain Marvelon.
Removable three-panel, hinged pallet and tray outfitted with
elastic loop and transparent plastic pocket tool holders. Sond
brass locks, latches, and hardware. Padded handie. Partitioned
bottom compartment far other taols

THE TEST EQUIPMENT SPECIALISTS

TOLL FREE HOT LINE -
= ADVANC

=== 800-223-0474

54 west 45 Street. New York, N.Y. 10036 212-687.2224
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LETTERS
continued from page 16

required to correct this, such as the avail-
ability of a PROM that would recognize 7E
as an escape. Actually, it would be better to
use 00, using the BREAK key since 7E would
leave a “less than” symbol on the screen
after the escape function.

Another problem with this keyboard is in
the control key. Instead of modifying the
normal key code, this key generates a code
by itself, causing problems in the editor/
assembler tape. The control C code is
generated with a shift C, but using HERE Is
takes only one keystroke. Control P is not
availabie, so RAM locations 2348 and 28FA
should be changed from 10 to 02, and SHIFT
R can be used for this function. For control
0, use shift O. Change location 28EC from
15 to 05, and use shift U for control U.
Carriage return is generated by shift ], but it
is better to use LINEFEED to get this into a
single keystroke. For this, change the fol-
lowing locations from 0D to 0A: 2245, 2289,
22EA, 2359, 2364, 23A5, 2695, 284D,
28A5, 2921, 296C, 2D82.

One last change in the keyboard is to
add a 1000-ohm resistor from pin 5 of Z11
to V¢ce. This eliminates a floating input that
may cause continuous REPEAT functions.

These may seem like a lot of changes,
but the Radio-Shack keyboard is still the
only easily available, inexpensive keyboard
sold with a guarantee.

MIKE HERBACH
Signetics Engineering Staff
Sunnyvale, CA

Regarding the use of the Radio-Shack
keyboard with my board, it would certainly
appear there are many problems. | had not
tried it myself—several customers just said
it had worked fine with their boards.

| recommend (contrary to Mike Her-
bach’s opinion) that people not use this
type of keyboard unless they want to keep
modifying all the Central Data programs—
which will not be offered in Radio-Shack
form. | regret ever mentioning the Radio-
Shack keyboard; | should have tried it
myself first.— Jeff Roloff
P.S. If you modify the keyboard you invali-
date the warranty—Editor

“MAGNET CONTROVERSY”
CONTINUED

Marc Scharf’s letter (“‘Magnet Can’t
Solve Energy Crisis,” October 1977 issue)
correctly states the basic laws of science,
but let’s look at my 15-ib permanent mag-
net.

First, it will lift 600 Ibs of iron. Second, it
can lift its 1-Ib keeper (made of soft steel)
from over 3 inches away. Third, if instead of
allowing the keeper to hit the permanent
magnet, some springs were mounted, the
keeper could put 599 Ibs of tension in the
springs to take the place of a sharp impact
and a heat loss. Fourth, with the keeper in
place, the permanent magnet will not lift
even 1 (b of steel, let alone 598 Ibs.

According to Mr. Scharf and the law of
conservation of energy, his permanent
magnet cannot do the four things mine can.
My permanent magnet has been used and
banged around alot, but it is still intact and
strong as ever.

JOHN W. ECKLIN
Alexandria, VA R-E
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Nobody can replace all
our replacements.

When it comes to replacement tubes, nobody
has as many types as Sylvania—from power
amplifiers to Nuvistors.

We've got them for domestic and foreign TVs,
radios and stereos, plus a full line for industrial
applications.

So, when you need replacement tubes come to
the place that has everything—your Sylvania
distributor.

You'll find he's irreplaceable.

(13 SYWANIA
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equipment report

Olympic Controls, Inc.,
Model OCi-009 Calibrator

CIRCLE 98 ON FREE INFORMATION CARD

OLYMPIC CONTROLS, INC. OF 11246 SOUTH
Post Oak Road, Houston, TX 77035 is manu-
facturing a new low-cost universal calibrator,
the model OCi-009.

This instrument is primarily designed for
testing and calibrating all kinds of electrical
control systems that are used in industrial

control and metering work. It can test trans-
mitters, valves, transducers, sensors and all
kinds of similar equipment.

The basic model OCi-009-A1 provides high-
ly accurate test signals in the milliampere, volt
and millivolt range, showing the actual value
on a 3'/:-digit readout.

The calibrator has dual ranges. The low
range is from +1.999 VDC to —1.999 VDC;
from +0.199.99 t0 —0.199.99 mV DC and
from 0 t0 0.19.99 mA DC. The high-range
outputs are +10.50 VDC, +100.00 mV DC,
and from 0 to 60 mA DC. A sclector switch
controls the high or low output ranges and the
meter readout.

There arc two variable controls—the
COARSE control is a one-turn potentiometer,
with zero in the center. Turning the control
clockwise from zero increases the output
toward positive. Turning the control counter-
clockwise makes the output go negative. The
FINE control is a ten-turn potentiometer; turn-
ing it clockwise increases the output. All

outputs are instantly displayed on the readout.
The outputs are available on the front panel.

There are also two jacks labeled IN. By flip-
ping the selector switch from OUT to IN, the
readout displays whatever signal is being fed
in. A range switch selects between milliam-
peres, volts and millivolts. The model OCi-009
can read its own output. You can also use it to
check such devices as millivolts-to-current
converters, by feeding the normal input to the
device and then measuring the output on the
0Ci-009's meter.

The model OCi-009-A42 option provides a
signal frequency of up to 1.999 kHz. This
feature generates test signals in this range, and
you can also measure frequencies in this range
by feeding it to the IN jacks. This feature can
be used to check voltage-to-frequency convert-
ers: You can feed a voltage to the converter
input and measure the output frequency. The
same procedure works in reverse for frequen-
cy-to-voltage converters.

continued on page 26

When %
Accuracy
counts AN

Count on Ungar Heat Guns

The compact Ungar Heat Gun provides the accuracy that you need to
heat shrinkable tubing in confined areas, to test for thermal intermittents
in components, to soften conformal coating for repair and to reflow
individual solder connections. A flick of the three-position switch pro-
vides a quiet stream of 750°F hot air for heating or ambient air for
cooling. Its light weight of only 13 ounces makes it a breeze to use or to
carry from job to job, yet it has the capacity to shrink tubing up to 1/2"

in diameter.

See the versatile Ungar Heat Gun at your local Authorized Ungar Dis-
tributor, or call or write us for more information.

Division of Eldon Industries, Inc.
P.O. Box 6005, Compton, Ca. 90220 — (213) 774-5950
In Canada, 50 Prince Andrews Place, Don Mills, Ontario.

CIRCLE 65 ON FREE INFORMATION CARD
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One-Stop
omponent Center

iIm-pak .

electronic components

QUALITY PRODU

TTL LINEAR RESISTORS SWITCHES
7409 7490 LM30IV LM340T-1517815 ASST 1 ASST 5 SPST 4 sta dip SPOT push buttan
7402 7492 L30TV LS55V ASST 2 ASST 6 SPST 8ta din  SPCT push bution
7404 7493 (309K LMB56N A$5T 3 ASST 7 SPOT on-off an  SPST push buttan
7408 74107 M3V LM567V ASST ¢ oggle SPST push bullen
7410 7412 (M320K-5179051 LM723N SPDT an-nane-on 5PST push buttan
720 1z LM320T 517905 LM739N togge BPROT shae
230 7412 LM320T12(7912) (M781V OPDT on-affan  DPOT on-nane or
7432 74125 (OMB093! [M320T15(7815) (M7a7N CAPACITORS toage toagle
7442 74154 LM339N LM1358VI5558V} . -
7447 74161 (DM316) LM330T 5(7805) LMI5S6V Aluminum Electrolytic
7471 74176 (DMB2B0 LM330T1217812) LM390ON(CAI401
7478 74177 (DMB281) e W‘a ‘gg:'ﬂggV SOCKETS
74 741 A 7miy 50V 2 o v
74;2 74‘35 MICROPROCESSOR 10mfd 50V 470mtd 50V B oin low protle 14 pin wire wrap
7485 74367 (DMB097 280 2101 22mia S0V LU0 19425V, 14 pin 1ow profile 16 pin wire wrap
80BOA 2102 +7mtd SOV 2200t 16V 16 010 low pratile 24 pin wite wrag
Low Power TTL Schottky 8212 2102 24 pin low profile 40 pin wire wrap
741500 740583 8224 7

40 pin fow profiie  TO-3 Socket
Mol Pins TO5 Socket

eramic Disc

74181 74L51 6830 2708 I
Yelsz Tio AY-5-1013 DWBBISN 10pt 50V 001 mid 50V
741530 7405136 251312130 NBTS? oot et e o Display LEDS Discrete
et el P OTety sodomews  00com arage
740578 7418175 DIODES 130p1 SOV 047mid 50V 300 com. anode 600 com cathode
741875 415367 INTST (N2148(ING 1) 270t 50V mic 50V 300 com cathode  200LED Lamo ced
N4733 1N40DY

c/MOS (N4732 (N3004

= a0 INa7a2 IN4DO7
2o NE T Dipoed Tomaum connEcTons

pee 08 25P Plug 0825 Sockel

1méd 35V 2 2mtg 25V

TRANSISTORS 22mid 35y 3dmia 25V
4016 4051 c10681 2N3058 < Imig 25V .
a7 4069 IN2222A 2N3g0a 47mid 35V 6 8mig 25V B_A_m
4020 4071 2N2907A 2N3906 6Bmtd 35V 10mid 35V 7400/74L5 Dara Bock
4023 4087 MJE2955 2N5129 1m*a 35V 15mid 25V CMDS/Linzar Data Book
4024 as1 MIEI0SS 2NB139 1 5mtd 35V 33mid 25V Micoprocessor/LED Data Boak

*JIM PAK Peaducts only

A component product line developed for the independent dealer. Guaranteed, nationally advertised products. Complete
JIM-PAK program includes national advertising, direct mail programs, store display racks, stock rotation plan and return
policy. For dealer information, write or call JIM-PAK, 1021 Howard Avenue, San Carlos, CA 94070 (415) 592-8097.

T S e S 0000200008088 088.80.8.8.¢.0.0.8.8 0822

SEE YOUR LOCAL Ji===k DEALER TODAY...

ALABAMA ILLINOIS {Cont'd) OHIO
Mobile Lafayette Radio Electronics, Mount Prospect Tri-State Electronics Bucyrus Mead Electronics
ARIZONA DakiRark Spectronics Cincinnati Digital Design
INDIANA Dayton Altair Computer Center

Fountain Hills P & C Communications

East Chicago Acro Electronics Reynoldsburg Universal Amateur Radio
Hammond Quantum Computer Works Sreubenville Hosfelt Electronics
CoLIAEGLIES KENTUCKY OKLAHOMA
Beliffower Earl’s Hobby Shop Lexington Radio-Electronic Equipment Co. Guymon Sound Service
Berkeley Al Lasher Electronics LOU!SIANA Qklahoma City Bits, Bytes & Micros
Fontana Fontana Electronics Baton Rouge Davis Electronics Supply OREGON
Long Beach Scott Radio Supply MARYLAND Beaverton Alftair Computer Center
Maonterey Zackit Baltimore Computer Workshop of Baltimore Coos Bay Herrick Electronix
Palo Alto Zack Electronics Baltimore Everything Electronic Ontario Miller Electronics
Pasadena Dow Radio Inc. Rockville Computer Workshop PANAMA
Sacramento The Radio Place Towson Computers, Etc. Panama City Sonitel, S.A.
Sacramento Zackit MASSACHUSETTS PENNSYLVANIA
San Carlos J& H Qutle: Store Medford Tufts Electronics Hershey Microcomputer Systems Inc.
San Francisco Zack Electronics North Adams Electronics Supply Center Murraysville Computer Workshop
San Jose Quement Electronics Waltham Computer Mart Inc. of Pitrsburgh
Sunnyvale Sunnyvale Electrotiics MICHIGAN RHODE ISLAND
Vallejo Zackit Grand Rapids Micro Computer World Cranston Jabbour Electronics City
Walnut Creek Byte Shop Computer Store Lansing Fulton Radio Supply Pawtucket Jabbour Electronics City

MINNESOTA SOUTH CAROLINA
CANADA Duluth Northwest Radio of Duluth No. Charieston Technical Services Inc.
Alberta (Calgary) The Computer Shop Eagan Dacom Amateur Radio Center TENNESSEE
COLORADO MISSOURI Knoxville Byte Shop
Aurora Com Co Electronics Parkville  Computer Workshap of Kansas City Memphis Sere-Rose & Spencer Electronics
Steamboat Springs Norm’s TV & Electronics MONTANA Qak Ridge Camputer Denn
CONNECTICUT Billings Conley Radio Supply TEXAS
Bridgeport Compurer World NEBRASKA Dallas Computer Shops Inc.
FLORIDA Lincoln Altair Computer Center Houston Altair Computer Center
Lakeland Lakeland Specialty Electronics Omaha Omaha Computer Store Houston Interactive Computers
Qriando Altair Computer Center of Orlando NEVADA San Antonio Sherman Electronics Supply
Tampa AMF Electronics Las Vegas Century 23 VIRGINIA
Tampa Microcomputer Systems NEW JERSEY Alexandria Computer Hardware Store
FRANCE Cherry Hill Computer Systems Uniimited Alexandria Computers Plus
Paris Computer Boutique Hoboken Hoboken Computer Works Richmond Computers-To-Go
GEORGIA Pompton Lakes Computer Corner Springfield Computer Workshop
Atlanta Atlanta Computer Mart of New Jersey of North Virginia
HAWAI Ramsey Typetronic Computer Store Virginia Beach Heathkit Electromcs Center
Ajea Delcoms Hawaii NEW YORK WASHINGTON
Honolulu Integrated Circuit Supply Albany Fort Orange Electronics Bellevue Altair Computer Center -n
IDAHO New York The Computer Stores Inc. Longview Progress Electronics m
idaho Falls Audiotronics New York Computer Mart of New York Pasco Riverview Electronics W
{LLINOIS Troy Trojan Electronics Spokane Personal Computers o]
Evanston ety Bitty Machine Co. White Piains The Computer Corner WEST VIRGINIA C
Groveland Moyer Electronics NORTH CAROLINA Morgantown The Computer Corner >
Raleigh Byte Shop of Raleigh Morgantown Electro Distributing Co. 3
-k
©
~
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EQUIPMENT REPORTS
continued from page 24

instrument to check the accuracy of some of
my FETVOM’s and VOM’s. One of the

Many typical applications for such units are
shown in the instruction manual, along with
exact hookups and control settings. The instru-
ment is handy for industrial process-control
applications. You can use its output to simu-
late two-wire transmitters, check the operation
of 4-20-mA throttling valves, and many other

things.

The accuracy of the miodel OCi-009 is
+0.1% of full range, *+1 count. A detailed
calibration report is included with each instru-
ment, showing the exact readings on every

function.

While I didn’t have much industrial control

equipment lying about my shop, I did use the

meters did need just a little tweaking, but, to
my surprise, one of the oldest instruments in
the shop was right on the button'

The model OCi-009 should be a valuable
instrument for anyone engaged in this line of
work. It can test both ends of a control system:
the generator or transducer, as well as the
device controlled by it. You can use the
frequency option 1o test turbine generators and
similar units.

The basic instrument is AC-powered, but it
can be used with a DC power option for
portable or field work. It can also be used with
any 12-volt battery. The suggested retail price
of the model OCi-009-A1 is $435. The model
OCi-009-A2 option brings the price to $570.

DUAL TRACE 30MHz
OSCILLOSCOPE WITH DELAY

o1 PRECISION

¢ Rise time 11.7 nS or less

® Built-in signal delay line permits
view of leading edge of high
frequency pulse rise time

© Triggers on signals up to 50 MHz

® 5mV/cm vertical sensitivity

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

® Checks most digital logic circuitry,
including ECL

@ High accuracy ten position vertical
input attenuator

© Flat response with smooth rolioff
past 30 MHz

® PDA CRT with P31 phosphor

@ Built-in high- and low-pass filters

® Maintains calibration accuracy
over 105-130 VAC and 205-260VAC

NOW IN STOCK - IMMEDIATE DELIVERY

wooe. 1474

SPECIFICATIONS
VERTICAL AMPLIFIER (Channel A and Channel 8)
Oeflection Factor: SmVicm 19 5v/cm. =3% In 10
ranges each with fine adjustment

Frequency Respanse: OC. DC-30MHz (-3a8)
AC. 10H2-30MHz ( 3uB).

Rise Time: 117 13 or les:

Overshoot: 3% of [ess.

input Impedance: IM{222%. 22 pF (£3 pF)

The: less than 5%

Non-Distorted Maximum Amptiude: Mmore than
40mm at J0MHz, more than 80mm at 10MHz.
Maximum Input Voltage. 300V DC « AC peak or
600 V p-p

Operating Modes: GH-A CH-B, Dual. Add and
subliact {using CH B INVert). ALT 0 2uS/cm—0.5
mSicm CHOP 1 m8icm—0.5 Siom Dual Trace:
trace automatically chopped at all sweep Iimes of
mSEC/cm and slower, allernate mode automati
celly selucted for all faster sweep himes.

Chop Frequency: 200 KHz =20%

Signai Delay. Fixed, 12 nS mimimum wisible delay.
CH B Polarity: NORM. INV. (Provides CH A minus.
CH B tunction)

Channel Separatlon: Better than 7068 at 1 KHz
SWEEP SYSTEM (Common to Channel A and
Channel B)

TRIGGERING

Source: CH A, Gt B, EXT. and EXT/O.
Automatic: Sweep 15 Irggered at the average
amplitude of the displayed signal

Normat: Sweep is oblained with adisplayed signal
amplitude of one cm, or less. The Point on the dis-
played waveform at which the sweep starts 15
delermined by the SLOPE and LEVEL conteols.
Slope: Sweep can be set ta tngger on the PosiIve
or niegative going slope of the trigger wavetorm
Coupling: AC. DC, LF reject. HF reject, [AC) 30Hz-
30MHz (LF rejact) signals below 10kHz are atten-
uated {HF relect) signals higher tnan 30kHz are
attenuated

Level: Continuousiy vanable. Pull for AUTO
(Sweep 13 obtained wthout an input signal)
HORIZONTAL AMPLIFIER (X-AXIS) Input
through Channel B vertical input

Oellection Factor: Smvicm. to 5V/cm, = 5%, in ten
ranges. each wilh fine adjustment

Frequency Response: DC-1 Mhz (- 3dB)

Input Impedance: 1 megonm [nommnal). shunted
by 22 pF (23 pF)

input Protection: 300 VDC ~ AG peak, or 600V p-p
X-Y Operation: With SWEEP TIME/CM switch in
CH Bposition. the CH B input becomes the X input

range Type: Automatic and tnggered (NORM) Mode (horzontal) and ths CH8 positon coniral be-
® 20 calibrated sweeps—0.2 uS/cm (X-Y operation) CHA — Y. CHB - X comes the horizonal position control
wn Sweep Time: 02 uScm—05 Sicm £3% 1n 20 Z-AXIS INPUT {intensity Modulation;
15} —10-5 S/C_m ) . calibrated steps in a 1-2-5 sequence with vernier Sensitivity: 5V(TTL compatible)
E ® Differential input capability ;m"’"";"' s o e Usable Fraquency Range: DC to 5MHz.
) ® Algebraic addition and subtraction ! ISR
oy
= Mastercharge
-687-2224 ge,
8 2l 2g567,222 THE TEST EQUIPMENT SPECIALISTS BankAmericard,
)
o TOLL FREE HOT LINE v
o 800-223-0474
o
< 54 West 45 Street, New York. N.Y.10036 LECTRONIC
a0y
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Hickok model 422 Mobile
CB Tester

CIRCLE 99 ON FREE INFORMATION CARD

THERE ARE BENCH TESTERS AND THERE ARE
field testers. The new Hickok model 422
mobile CB tester could be called a ““lap” tester.
These are compact instruments that can be
held on your lap in any vehicle, and will test
every one of the important characteristics of
the CB rig. 1t'll do this in an amazingly short
time. This makes it very handy for initial diag-
nosis of any CB problem, without having to
take the radio out of the vehicle. There are
only three cables to hook up. One goes to the
antenna input on the CB rig, the other to the
CB antenna and the last plugs into the cigar
lighter on the dash. There isn’t even a switch;
plug it in and you’re ready.

The model 422 will read frequency, RF
power output, SWR and audio modulation on
all 40 channels. It will also check the mike and
the modulation percentage. There is a receiver
test on Channel 20 that is also used to check
the squelch action. It will even read the battery
voltage in the vehicle, which can be very
helpful in finding problems in the voltage
regulator, battery, etc. There is also a confi-
dence test: pushing the SELF-TEST button gives
you a readout of the frequency of Channel 20,
so that you know everything is working.

All of these tests can be made in sequence,
simply by setting the front-panel controls and
pressing the mike button. There are S pushbut-
tons, momentary contact except for one and a
three-position lever switch. An internal dum-
my load is used for most tests. The load is
controlled by a pushbutton switch that recon-
nects the CB transmitter output to the vehicle
antenna for RF power and SWR testing.

There are eight separate tests. These are all
numbered on the control panel. A very com-
plete list of the test is printed on the inside of
the lid; all control settings, instructions and
normal readings are given. In a separate place
across the bottom of the lid is a complete list of
frequencies for all 40 CB channels, with high
and low tolerances. If the transmitter frequen-
cy is between the high and low tolerances
shown, it’s OK. There is a speaker on the front
panel, for use in the modulation tests. The
heart of the instrument is a frequency counter
with an accuracy of 10 ppm and a 6-digit 7-
segment LED readout. All of the test readings
are shown on this readout, including the
battery voltage, which should be between 11.0

continued on page 32
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CSC's done it again.

Broken the price and perfor-
marice barriers with new MAX-102.
Themultimode, professional porta-
ble frequency counter that gives yau
morz range, visibility, accuracy end
versatility than any comparable unit
at anywhere near its low, low prcz.

MAXimum performance.
MAX-100is e cinch to use. It gives
you continuous reacingsfrom 2CHz
to a guarenteed 100Mdz, with 8-
digi: accur-acy. Fast readings witn
1/6-sec. update and 1-sec. samoling
rate Precise -eadings.derived froma
crystal-centmlled time Dase wita
3ppm accuracy. Higk -sensitivity
readings from signals as low as 30
mV, with diace overlcac protection
up to 200V peaks.

Input signals over 100MHz auta-
matically ‘lash the mast significant
digit. And toindicatz tow-dattery co-
dition and extend rema ning battery
life,khe er:tiredisplay flashes at 1Hz

MAXimum versatility. Whe-es-
erand whanever youneed accurete
~frequency readings, MAX cando the
job.Use it wih clip-leed cable s up-
plied. Min--whip antenra. Or low-lcss
in-line tag with UHF connectors. For
AMor FM: CB, ham. business radio
and R/C transmitter or receiver aligr -
ment. Monifcring audi»and RF gen-

eralors. Checking computer clocks
anc other digitel circuits. Repair of
deprth sounders and fish spot-ers.
Troubleshdoting ultrasonic remote
cartrols. For these, and hundrads of
otherapplications, you'll find it indis-
persable.

MA Ximum visibility. MAX-100
features abig, tright 0.6” muliiplex»ed
8-aigitLED disolay, with leading-
zero blanking. So you don't have to
squint, or woik up close. And, MAX's
flio-up stend is built-in.

MAXimum flexibility. MAX- 100
operates from tourpower sources, for
use in lab or tie:d. Internal alkaline ar
N Cad batteries. 110 or 220V with
chergerfeliminator, 12V with auto-
mooile cigaratte-lighter adagter/
cherger. And external 72-10Vsupply.

MAXimum value. With all its
impressive soecs, you'd expect MAX
tocost alot mo-ethanalow $134.95,
completewith clip-lead cable and
applications.instruction manual. Et
tha:'s another nice thing about MAX:
though it's accurate enough for lak
use, it's well within the reach of hob-
bvists' and CB-ers’ budgets.

Try MAX fo- yourself at your CSC
dealer—crcontact us for full specs
and your Iocal dealer's name. Once
yoL see how handy MAXis, you'll
want to “freq o ut" too. With CSC.

.OUI.

Specifications.

Range: 20 Hz to 100 MHz, g 1azanteed.
Gatetime: 1 sec. Resolution: 1 Hz. Ac-
curacy: * 1count + time base error. Input
Impedance: 1 McL#56 pF Caupling: AC. Sine
Wave Sensitivity: 3) mVRMS @ 5D MHz. In-
ternal Time Base Erequzncy: 3579545 MHz
crystal osc. Setahility: + & pym @ 25°C.
Temp-Stability: Bet:er than C.2 ppm/°C,
0-50°C. Max. Aging: 10 ppm/year. Display:
E.ght 6" LED digi*s; anti-qlare window: Lead-
zero blanking: d=c:mal paint appears between
6:h and 7th digit wher input exceeds 1 MHz.
Overflow: with signzis oven 99,999,399 Hz,
most sigrificant (eft hand) digit flasnes, allow-
irg readings in excess of 10C MHz. Display
update: I/6-seconc plus 1 sec. gate fime. Low
Battery Indicator: When power supply falls
balow 6.6VDC, all digits flasa @ 1 Hz rate.

F ashing Jisplay extznds battery life. Power: 6
AA Alkaline or NiCad cells (internal); External:
140 or 220/VAC E imimato-/charger; Auto ciga-
rette lighzer adapter 7.2--0 ¥['Cext supply;
Bat. Charging: 12-14hr Size: (HWD): 1.75"x
563" x7.75" (4.45% 1430 x 19.69cm.)
Weight: Less thzn 1 51b. (€.68 kg) w/batteries.
Accessories Included: Clip-iead irput cable;
manual.

CONTINENTAL SPECIALTIES CORPORATION

72 Fulton T2rrace, Box 1942, New Haven, CT 6509
233-624-3703 TWX M0-435-1227

VEST COAST: 351 Caliterria St an Francisce, CA 94104,
415-421-8£72 TWX 91 0-372-7992

GREAT BRITAIN: CSC Uk LTO.

Sour Road, North Feithan frading Zstate,

Feitham, M ddlesex, Bng.and

04-890-8782 Int'l Telex: B51-881-36€9

MEXICO: E_PRO. S.A. Mexico City 5-23-30-(4

CANAODA: Len Finkler Ltd.; Ontarior
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The New Heathkit Catalog has everything from Personal

The Digital
Electronic Scale
with laboratory-type
precision

Unique and functional truly describe
the new Digi-Scale electronic “weighing machine”. Big,
bright LED's show your weight with more precision than nor-
mal scales and there are no springs or weights to compro-
mise performance. Unlike cheaper digital scales, this one
uses a precision strain gauge for the utmost in accuracy.
The digital readout may be mounted on the wall or just
about anywhere.

GD-1188, only $99.95

Low-Cost Starter Series
Test Bench

These five starter instruments
are an economical low cost
way to your first bench. They're
intended for (but not limited to)
the beginner and you'll be sur-
prised at the features and per-
formance these new instru-
ments have to offer! There's
the 1G-5280 RF Oscillator with
320 kHz to 220 MHz frequency
range, the IM-5284 high perfor-
mance multimeter that reads
volts, ohms and DC current, the
IT-5283 Signal Tracer for RF,
AF and logic tracing, the IB-
5281 RCL Bridge for design
and experimentation and the
1G-5282 Audio Oscillator with
a 10 Hz to 100 kHz frequency
range. And to power the 5280
series, you can build the IPA-
5280-1 power supply. Only
$37.95 each, $24.95 for the
power supply.

Learn all about the Microprocessor
with this new Self-Instruction Course

Our EE-3401 Microprocessor Course ($89.95) is your key to
learning about microprocessors. Features Heath's famous
individualized learning techniques to provide you with a
thorough background in microprocessor operation, inter-
facing and programming. Accompanying software and hard-
ware experiments provide ‘““hands-on’ experience with the
companion ET-3400 6800 Microprocessor-based trainer
($189.95).

Build this new Stereo Hi-Fi Receiver
for top performance and value

Experience the subtle shadings of the symphony, cool jazz,
and the driving beat of rock all with this stereo performer
from Heath. 35 watts, minimum RMS, per channel into 8
ohms with less than 0.1% total harmonic distortion from
20-20,000 Hz. The AR-1429 is perfect for the budget con-
scious stereo buff who requires a high quality system. It
has all the features of a high-priced receiver and the per-
formance too. Phono hum and noise are —65 dB. FM sen-
sitivity is 1.8 uV. Has provision for optional Dolby™ FM
module. AR-1429, only $319.95

Heathkit/Dana Elec-
tronic Speed Control
Fits Most Cars

Long distance drivers will
really appreciate the CS-
1048. It makes the most of fa-
mous Dana Corp. technology
and a crystal clear Heath in-
struction manual for easy in-
stallation. Electronically main-
tains your auto’s speed uphill
or downhill.

CS-1048, only $64.95

RESUNE ' —OFF g}

I s

Super-Value Digital Alarm Clock

A perfect kit for the first time kitbuilder. This super-accurate
timepiece has an attractive biue four-digit display that dims
automatically according to ambient light. It also has the
features you need in a clock; 24-hour ‘“‘smart” alarm, snooze
switch, alarm-on indicator and power failure indicator.
GC-1107, only $27.95

Read more about these and nearly 400 other unique and exciting
kit products — all in the big, NEW, Heathkit Catalog.
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Entertainment to Personal Computing

\

Assembled

LA36 DEC
Writer 1l

H9 Video
Terminal

Complete “Total Concept” Personal Computer Systems and

H8 Computer

H11 Computer

Systems Software: Economy, power and service backup from

a single source!

Heathkit Computers and System Soft-
ware are designed for complete con-
tinuity from top to bottom. The 8080A
based H8 computer is a good example.
It features a front panel ROM monitor
program readout, 8-bit operation, a
heavy duty power supply and a host of
other user benefits. Like all Heathkit
Computers, it's easily expanded. In-
cludes BASIC, assembler, editor and
debug software for only $375.

Our most sophisticated computer, the
H11, utilizes the famous DEC LSI-11
CPU for 16-bit operation. Has a 4096 x
16 read/write MOS semiconductor
memory and 38 high speed data, ad-
dress, control and synchronization
lines. Executes and includes the pow-
erful 400+ PDP-11/40 instruction set.
It also includes a complete software
package for only $1295.

MAIL COUPON TODAY

or bring it in person to any of the
50 Heathkit Electronic Centers
(Units of Schlumberger Products
Corporation) listed at right,
where Heathkit products are
displayed, sold and serviced.
(Retail prices on some products

may be slightly higher.)
Prices are mail order net F.O0.B.,
Benton Harbor, Michigan.

Prices and specifications subject
to change without notice.

Heath Company, Dept. 020-380

AT BAR

Heathkit Peripheral Devices follow the
same total concept philosophy. Our H9
12” CRT ASCII Video Terminal has all
standard serial interfaces, auto scroll-
ing, erase mode, long and short form
and plat mode displays and ASCII 67-
key keyboard for just $530. If you need
hard copy, the LA36 DEC Writer Il is
perfect. Fully compatible with the H8
and H11, this incredible terminal has a
7 x 7 dot matrix print head, selectable
10, 15 and 30 CPS print speeds, half or
full duplex operation and much more
for a low $1495. Our low cost mass
storage peripheral is the H10 Paper
Tape Reader/Punch. Precise ratchet/
solenoid drive, 50 CPS max read rate,
10 CPS max punch rate and the fea-
tures of similar units that cost far more
than $350.

Get your copy of the latest

Nearly 400 exciting
electronic Kkits

HEATHKIT CATALOG

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

AVAILABLE LOCALLY IN
THESE MARKETS

ARIZONA: Phoenix, 85017, 2727 W. Indian School
Rd., Phone: 602-279-6247; CALIFORNIA: Anaheim,
92805, 330 E. Ball Rd., Phone: 714-776-9420; El
Cerrito, 94530, 6000 Potrero Ave., Phone: 415-236-
8870; Los Angeles, 90007, 2309 S. Flower St
Phone: 213-749-0261; Pomona, 91767, 1555 Orange
Grove Ave. N., Phone: 714-623-3543; Redwood
City, 94063, 2001 Middlefield Rd., Phone: 415-365-
8155; Sacramento, 95825, 1860 Fulton Ave., Phone:
916-486-1575; San Diego (La Mesa, 92041), 8363
Center Dr., Phone: 714-461-0110; San Jose {Camp-
bell, 95008), 2350 S. Bascom Ave., Phone: 408-
377-8920; Woodland Hills, 91364, 22504 Ventura
Blvd., Phone: 213-883-0531; COLORADO: Denver,
80212, 5940 W. 38th Ave., Phone: 303-422-3408;
CONNECTICUT: Hartford (Avon, 06001), 395 W.
Main St. (Rte. 44), Phone: 203-678-0323; FLORIDA:
Miami (Hialeah, 33012), 4705 W. 16th Ave., Phone:
305-823-2280; Tampa, 33614, 4019 West Hills-
borough Ave., Phone: 813-886-2541; GEORGIA:
Atlanta, 30342, 5285 Roswell Rd., Phone: 404-252-
4341; ILLINOIS: Chicago, 60645, 3462-66 W. De-
von Ave., Phone: 312-583-3920; Chicago (Downers
Grove, 60515), 224 Ogden Ave., Phone: 312-852-
1304; INDIANA: Indianapolis, 46220, 2112 E. 62nd
St., Phone: 317-257-4321;, KANSAS: Kansas City
{Mission, 66202), 5960 Lamar Ave., Phone: 913-
362-4486; KENTUCKY: Louisville, 40243, 12401
Shelbyville Rd., Phone: 502-245-7811; LOUISIANA:
New Orleans (Kenner, 70062), 1900 Veterans
Memorial Hwy., Phone: 504-722-6321; MARYLAND:
Baltimore, 21234, 1713 E. Joppa Rd., Phone: 301-
661-4446; Rockville, 20852, 5542 Nicholson Lane,
Phone: 301-881-5420; MASSACHUSETTS: Boston
{Peabody, 01960), 242 Andover St., Phone: 617-
531-9330; Boston (Wellesley, 02181), 165 Wor-
cester Ave. (Rt. 9 just west of Rt. 128), Phone:
617-237-1510; MICHIGAN: Detroit, 48219, 18645
W. Eight Miie Rd., Phone: 313-535-6480; E. De-
troit, 48021, 18149 E. Eight Mile Rd., Phone: 313-
772-0416; MINNESOTA: Minneapolis (Hopkins,
55343), 101 Shady Oak Rd., Phone: 612-938-6371;
MISSOURI: St. Louis (Bridgeton), 63044, 3794
McKelvey Rd., Phone: 314-291-1850; NEBRASKA:
Omaha, 68134, 9207 Maple St., Phone: 402-391-
2071; NEW JERSEY: Fair Lawn, 07410, 35-07
Broadway (Rte. 4), Phone: 201-791-6935; Ocean,
07712, 1013 State Hwy. 35, Phone: 201-775-1231;
NEW YORK: Buffalo (Amherst, 14226), 3476 Sheri-
dan Dr., Phone: 716-835-3090; Jericho, Long Is-
land, 11753, 15 Jericho Turnpike, Phone: 516-334-
8181; Rochester, 14623, 937 Jefferson Rd., Phone:
716-244-5470; White Plains (North White Plains,
10603), 7 Reservoir Rd., Phone: 914-761-7690;
OHIO: Cincinnati (Woodlawn, 45215), 10133
Springfield Pike, Phone: 513-771-8850; Cleveland,
44129, 5444 Pearl Rd., Phone: 216-886-2590; Col-
umbus, 43229, 2500 Morse Rd., Phone: 614-475-
7200; Toledo, 43615, 48 S. Byrne Rd., Phone: 419-
537-1887; PENNSYLVANIA: Philadelphia, 19149,
6318 Roosevelt Blvd., Phone: 215-288-0180; Frazer
(Chester Co.), 19355, 630 Lancaster Pike {Rt. 30),
Phone: 215-647-5555; Pittsburgh, 15235, 3482 Wm.
Penn Hwy., Phone: 412-824-3564; RHODE ISLAND:
Providence (Warwick, 02886), 558 Greenwich
Ave., Phone: 401-738-5150; TEXAS: Dallas, 75201,
2715 Ross Ave., Phone: 214-826-4053; Houston,
77027, 3705 Westheimer, Phone: 713-623-2090;
VIRGINIA: Alexandria, 22303, 6201 Richmond
Hwy., Phone: 703-765-5515; Norfolk (Virginia
Beach, 23455), 1055 Independence Blvd., Phone:
804-460-0997; WASHINGTON: Seattle, 98121, 2221
Third Ave., Phone: 206-682-2172; WISCONSIN:
Milwaukee, 53216, 5215 W. Fond du Lac, Phone:
414-873-8250.

Heath Company, Dept. 020-380
Benton Harbor, Michigan 49022

__ State____
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EQUIPMENT REPORTS
continued from page 26

and 15.7 volts. (Only the last 4 digits are lit.)
RF power and SWR are displayed using only
the digits needed. The control panel is well laid
out to speed up operation. The switches are
spaced far cnough apart so that you hit only
the one you want. The panel is black, with
silver lettering big cnough to read.

The antenna selector switch is real cute. It
has an automatic no-power indicator that
displays INT in red lettering on a black back-
ground when the switch is in the out position.
Push the antenna selector once and the black
background changes 1o red, the red letters
disappear and it now says EXT in black!

The RF frequency tests, RF power and
SWR tests are all standard. Just push the mike
button and the results are displayed on the
readout. In the receiver-test position, the mod-
el 422 radiates an RF signal, on Channel 20,
into the CB rig’s antenna input. This is about
20 microvolts, modulated 15% by a 1000-Hz
sinewave. You can check the speaker condition
by listening. You can also check the squelch
for proper operation; it should shut off at some
point.

In the modulation test you can check the
modulation of the transmitter and the mike at
the same time. You can hear your own voice in
the panel speaker: the nodel 422 has a built-in
detector that demodulates the RF carrier from
the CB rig. You can also check the modulation
capability of the CB rig. If you key the mike
and hold it within three inches of the panel
speaker, you should hear a feedback howl. If it
doesn’t, the mike may have a low output or the

Kleps 40

Kleps 30 - Kieps 1

NG

Kleps 20 "~

Clever Kleps

Pruf 10

transmitter may not be modulating enough.

Hickok's flyer on the model 422 says that it
will give you a complete end-to-end test of any
CBrightin the vehicle in 5 minutes. This is the
only statement in there that ! can’t agree with.
I made a test on my daughter’s CB and it
didn’t scem to me that it ook that much tine,
even the first time | used it. So, 1 went back
and did it over again, timing it this time. From
the time | got the mode! 422 hooked up, the
full test sequence took up exactly I minute and
5 seconds! This could be beaten. | think: |
forgot to check the squelch and had 1o go back
and do that.

So. an instrument like this can certainly
speed up in-the-car CB radio testing and
preliminary diagnosis. It will pin down trouble
1o the correct section of the transceiver. Due 1o
the simplified layout of the panel and the very
detailed instruction always at hand, cven uns-
killed personnel could be used for this. It
would also be handy for making ussurance
tests after a CB installation has been com-
pleted, as well as adjusting SWR. antennas,
ete. 1’s a compact little precision instrument,
and designed to make the work a lot easicr.
The model 422 sclls for $325 and can be used
for bench work with the bench DC power
supply. R-E

GC Electronics Liqui-Kleen
Silicone Contact Cleaner

THINGS HAVE A HABIT OF COMING IN JUST
when | need them. My TV was displaying defi-
nite signs of needing a cleanup of socket
contacts, controls and the tuner. Of course, |
could never remember to bring some cleaner
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home with me. So, | was happy when |1
received a sample of GC Electronic’s new
Liqui-Kleen silicone contact cleaner.

I tried it and it worked. (Also very good for
washing dirt ofl' 16-year old chassis!) It’s
packed in a breakproof plastic bottle. which is
a good thing since the first thing I did was drop
it. This is not an acrosol spray: it uscs a
powerful pump on the top of the bottle. 1 say
powerful; all you have to dois touch it to get a
good big squirt. It has a regular spray nozzle
that can be adjusted for anything from a very
fine spray to a thin squirt. A S-inch plastic
extension tube is included for cleaning tuncrs,
etc. Most of us will be using the extension
tube. You can get into tight places (like my
tuner) without any danger of shock.

The cleaner is a compound called 1.1.1
trichloroethane, and is nonflammable. It will
not harm plastics. When it evaporates, it leaves
a thin film of silicone lubricant on contacts for
protection against dirt and corrosion. Since no

continued on puge 34
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; Kieps 10 - 20

A

Kieps 30

The next time you need
a tuner repaired or module rebuilt:

Remember

Test probes designed by your needs — Push to seize, push Kleps 40
to release (all Kleps spring loaded). i

Kieps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 43" long. §1.39
Kieps 20. Same, but 7" lon 1.49

FAST SERVICE
Remember

PROFESSIONAL QUALITY
Remember

ONE-YEAR LIMITED WARRANTY
Remember

PTS ELECTRONICS

Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $1.79
Kieps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pms
Accepts banana plug or plain wire. 614" lon $2.59
Kleps 1. Economy Kleps for light line work (not lab quallty)
Meshing claws. 412" long. $ .9
Pruf 10. Versatile test prod. Solder connection. Moided
phenolic. Doubles as scribing tool. “Bunch’ pin fits banana
jack. Phone tip. 542" long. $ .89
Allin red or black - specify. (Add 50¢ postage and handling).
Write for complete catalog of - test probes, plugs, sockets,
connecvs earphones, headsets, miniature components.

Kieps 1
v Available through your local

val ! Prut 10 m
distributor, or write to:
INDUS Y RIES
e ——————— L

{
1

+
18!

-4

PTS ELECTRONICS, INC.

SEE THE YELLOW PAGES FOR THE
PTS SERVICENTER LOCATION NEAREST YOU

TUNERS-MODULES

RYE INDUSTRIES INC.

125 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
CIRCLE 35 ON FREE INFORMATION CARD
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The 6800/2 uses our new A2 processor board with socket
space for 8K bytes of ROM/PROM. This makes it possible
to use the 6800 in applications where ROM programs are
useful without purchasing an expensive PROM accessory
board. The A2 board has a DIP switch selector that allows
you to replace any 8K block of memory above the RAM
memory that extends to 32K with memory external to the
processor board itself. This lets you develop special pro-
grams that will later be put in PROM in a normal RAM
memory card where it can be modified and debugged. The
A2 board has a crystal controlled baud rate oscillator and a
separate clock driver oscillator whose frequency may be
changed with a resistor. The A2
processor board gives you the maximum possible flexibility

programming

in setting up a computer system.

SWTBUG® Monitor—

The 6800/2 is supplied with our new SWTBUG® monitor.
This new monitor is software compatible with the earlier
Mikbug® monitor used in the 6800. All major subroutine
entry points are identical. SWTBUG® features a resident
MF-68 Minifloppy disk boot, single level breakpoints,
vectored software interrupt, generation of punch end of
tape formatting and automatic interface configuring for
either the MP-C control interface or MP-S serial interface.

ACIA Type Interface—
The 6800/2 uses our MP-S serial interface. This RS-232 and

Sl

6800/2 IS HERE

COMPUTER
SYSTEM

20 Ma. TTY compatible interface may be configured to op-
erate serially at the following baud rates: 110, 150, 300,
600, 1200, 2400, 4800 and 9600. Complete interrupt con-
trol is available through the user’s software.

4K Static MEMORY —

The 6800/2 comes wth 4K of static RAM memory on our
MP-8M board. The memory may be expanded to 8K by the
addition of eight more memory chips. No additional parts
are needed. Full buffering of all data, address and control
lines is a standard feature. Memory expansion to 32K of
continuous RAM memory and up to a 48K mixture of
ROM/RAM is possible with this system.

ACCESSORY BOARDS—

Do you have a special job? Our accessory boards make it
possible to use the 6800/2 for almost any type of computer
application. We have our MP-T interrupt timer with soft-
ware interrupt selectable output. Our MP-N calculator inter-
face that allows you to do arithmetic functions in hard-
ware. Our MP-R EPROM programmer that programs and
verifies EPROMSs right in the machine—and more coming.

6800/2 Kit. . ... ... ... . ... .. $439.00 ppd Cont. U.S.
6800/2 Assembled. . . ... ... ... $495.00 ppd Cont. U.S.

SWTBUG® is a registered trademark of Southwest Tech. Prod. Corp.
Mikbug®is a registered trademark of Motorola, Inc.

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216
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® RADIO-ELECTRONICS

Presenting
your

portable
automatic
solid state

TF46 PORTABLE a

¥ 1 Surer Cricker

TRANSISTOR & FET TESTER

O TIRCLT CANRET TESTEN & JUT OF CMEIAY Parassn 138 TSTIR

86 PR

HOPPER"

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

It's 100% automatic.

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

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

It provides Leakage & Gain tests

to completely analyze any transistor or FET.

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

ANy
ALEAD D) =‘
il ——|

__Youcan now test solid state circuits anywhere.
@@/ The TF46 is fully battery operated for the field, or AC operated for the bench
\E,-« “{/ with the optional 39G90 Power Adapter. You know what else? The TF46
automatically turns itself off after 10 minutes of testing in the field to save
the batteries.

All these features, at $45 less than the earlier model TE30 Super Cricket that was AC-
operated only. Hop to it. Call your local Sencore Full Line Promotional Distributor,
or order your TF46 Job Hopper with the coupon below.

SENCOR

3200 Sencore Drive, Sioux Falls,
So. Dak. 57107 (605) 339-0100

In Canada: Superior Electronics

[J ) WANT TO BUY IT. Send_____TF46s NAME:

to me at $195 each.

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

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

Sencore distributor bring the TF46 to me. SIATES aE;
0J SEND FULL SPECIFICATIONS. PHONE:

CIRCLE 10 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS
continued from page 32

aerosol propellant is used, you won't be upset-
ting the environment!

Liqui-Kleen contact cleaner is GC’s cata-
logue number 10-804 and retails for $5.27, the
16-0z refill is 10-806 and retails for $2.78. A |-
gallon can refill is also available (10-808) for
$9.73. You only have 1o buy the pump and
nozzle once; they last for a long time. These as
well as other GC products are available at most
local electronic parts stores. R-E

Triplett Model 3300
Digital VOM

CIRCLE 97 ON FREE INFORMATION CARD

THE TRIPLETT CORPORATION, BLUFFTON, OH
45817, has just introduced a new 3'/-digit
hand-sized DVOM, their model 3300, which
sells for $175. This instrument reads DC and
AC voltages from a low scale of 0-200 mV up
to 600 VDC. It has an input impedance of 10.0
megohms when measuring AC and DC volt-
ages. Resistance is read in six ranges, 0-200
ohms up to 0-20 megohms. Alternating and
direct current can be read in three ranges from
0-2 mA up 10 200 mA-—22 ranges in all.

Polarity indication is automatic and the
meter has automatic zeroing although this can
be adjusted if neccessary. All ranges are pro-
tected against overloads up to 600 volts. even
on the lowest ohms range. On the lowest
voltage range, the meter can read down to 1.0
mV.

One problem often found in early amplified-
VOM’s was AC rejection on DC voltage
scales. The model 3300 shows a CMRR (Com-
mon-Mode Rejection Ratio) of —90 dB at 60
Hz. (I checked: On AC volts, | read the 120-
volt line. When | tried the same thing set on
DC volts, the meter read zero!)

The battery-powered model 3300 uses four
1.5-volt NiCad AA batteries, and a plug-in
charger is supplied. Battery life, left on contin-
uously, is from 6 to 8 hours. To check the
battery charge, just set the meter to the 20-volt
DC scale and touch the red probe to a jack on
the test-lead plug. A reading of about 4.4 volts
shows that the batteries should be recharged.

continued on page 73
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FOR PROFESSIONALS . . .
and those who want to be

Easy programs of service training you can pursuve at home or shop. Unique. Broadly illustrated.
Written in famous Easi-Read ™ style. Practical, fast-paced, easy-to-learn upgrading for student
and longtime technician, whatever your specialty. Expand and deepen your professional com-
petence, and boost your personal and business earnings.

THE KEY: Forest Belt’s Service Training MONOGRAPHS

Every MONOGRAPH deals thoroughly with its subject. No sketchy, glib abstracts of how things
work; but deep, detailed explanations and illustrations that show you explicitly how to under-
stand, analyze, troubleshoot, and repair—how to be a crackerjack technician. Fix just one extra
set, faster and better, and it finances your entire MONOGRAPH subscription, in any category.

Introductory MONOGRAPH: “Easi-Way™ Solutions for Elec-
tronics Math and Formulas.' You won't believe this
MONOGRAPH until you see it. Using an uncomplicated calcu-
lator, you can solve virtually any electronic problem in minutes,
even in seconds. New insights to formula-handling; you DO NOT
have to know algebra! Covers formulas in the FCC License ex-
ams, parallel resistance, frequency, resonance, decibels, dozens
of others. All are easy with this unique method. Foliow direct
step-by-step rules. Even if you're good at math, this technique
saves a world of time and effort.

SIX CATEGORIES TO CHOOSE FROM

A—ELECTRONIC BASICS —Applied fundamentals, more for ex-
perienced technicians than for beginners. Instead of ex-
pounding raw theory, these MONOGRAPHS guide you to
everyday, practical understanding and application of vital
electronic principles. Example: “Easi-Way™ Solutions to
Electronics Math and Formulas”—the slickest key you will
ever find to worrisome formulas on the FCC Exam and for
countless bench service problems.

B—SERVICE BUSINESS ADMINISTRATION—As experts know,
you can generate as much profit by successful management
as by expert servicing. This essential MONOGRAPH series
reveals shortcuts to the ways professional managers assure
profits. Step-by-step, up-to-date techniques. You need not
be an accountant, nor spend all your time managing, to draw
a healthy income from a modest-size servicing business.

C-CB RADIO SERVICING—Millions of CB radios out there
need repairs. But low selling prices squeeze service profits
. . . unless you really know the ropes. These
MONOGRAPHS lead you to understand for sure how key CB
stages work and exactly how to troubleshoot and repair even
the tough ones. Phase-locked loops, single-sideband, digital
ICs, keyboard entry, all the new stuff you can’t afford not to
know.

D—FM TWO-WAY RADIO SERVICING—To FM is where serious
communications customers go: Business Radio, Land
Mobile, soon even Personal Radio (CB). From this
MONOGRAPH series, you learn the professional techniques
that are peculiar to FM communications radio, how the
stages operate, how to adjust and repair them, how to find
defects promptly when they arise.

E—MODERN VIDEO SERVICING—The television servicing
business has NOT gone downhill, except for technicians who
fail to keep up with the advances. Transistors, integrated cir-
cuits, digital technology, automatic tuning and color correc-
tion, video games, home video players/recorders—all
respond easily to modern methods in this group of MONO-
GRAPHS. You'll discover that many of today’'s best tech-
niques are faster, simpler, and more easily understood than
those used so iong for older TV receivers.

F—KNOW YOUR TEST EQUIPMENT—Whatever kind of elec-
tronic gear you service, test instruments spell success—if
you know how to use them weli. This MONOGRAPH series
shows you. Example: “Triggered Scopes: Eight Hours to
Familiarity.” Understand spectrum analyzers, logic testers,
and other instruments you cannot do without if you plan tore-
main in consumer electronics servicing. Make test equip-
ment work for you, and earn you money.

Satisfaction Guaranteed. You may cancel your subscription anytime
you wish. We will rebill copies that have been sent to you, at the single-
copy price plus $1 per shipment, subtract that from your subscription
payment, and refund the remainder.

Order this introductory MONOGRAPH separately if you want
proof. It offers a fine example of the unique training approach
awaiting you in all Forest Belt’s Service Training
MONOGRAPHS. They do nct just rehash stuff you could find in
old books and magazines. Every MONOGRAPH brings you origi-
nal, carefully developed, thoroughly tested ways and means of
servicing, of running your business, of utilizing new tools and
equipment. You will find your MONOGRAPHS subscription an
indispensable servicing tool, and a valuable training device for
yourself and your technicians.

Two primary goals of any successful training program:

To keep you on top of electronics, so you cannot be edged out
by competition or better technicians

To boost your ability to fix sets, which brings you more profits
and better wages

All Forest Belt’s Service Training PROGRAMS, including these
MONOGRAPH series, stress these two goals. Our PROGRAMS
bring you up-to-date training that is practical—training you can
put to work immediately —training which fulfills our motto that

Oﬁ%d &%Emus TOGETHER!

Only By Subscription
Published approximately bimonthly (six per year) in each category. Save
money by subscribing to all six categories (next 36 MONOGRAPHS).

O | don't want to miss any Service Training MONOGRAPHS.

Enter my subscription immediately. Begin with No. 2BA0101 “Easi-Way™
Solutions for Electronics Math and Formulas.” Send future MONOGRAPHS
in categories checked, as they are published.
{ enclose O $45 each for these categories:

AO BO CO DO EO FO

{next 6 MONOGRAPHS in each category checked)

O $250 for all six categories (next 36 MONOGRAPHS)

O Let me see. Send only MONOGRAPH No. 28A0101 “Easi-Way™ Solutions
for Electronics Math and Formulas.”
| enclose $11 ($8 single-issue price plus $3 per-order handling/postage)

r
| |
| |
| i
| |
| |
| |
I |
| 1
| |
] j
: [m] ghlow me more. Send only the next MONOGRAPH in category indicated :
elow

| | enclose $11 for each category checked: |
| AD BO CO DO EO FO |
| Send check or Money Order. No COD. |
| In Canada, add 20% to all prices. |
I |
| l
| |
| |
| |
| |
I |
] |
| |
| |
| |
| |
9.

Name Age

Address Phone

City State Zip Code

O Send bulk-subscription price sheet for school/association orders.

Name of School or Association

MAIL TO: Forest Belt's Service Training MONOGRAPHS
P.O. Box 68120 Indlanapolls, IN 46268

www.americanradiohistorv.com
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Clamps, clips, wire saddies, spacers,
Get your

cable hangers, circuit board supports,

faStening act guides and dozens of other accessories.

Your Mallory distributor has them. Pack-

to ether with aged the way you wani them. See him
g soon. Or contact Mallory Distributor
M ll Ri h Products Company, a divisicn of P. R.
a ory" C COO Mallory & Co. Inc., Bex 1284, Indianapolis,

Indiana 46206. (317) 856-3731.

(Parts shown actual size.)

Capacitors - Controls + Fastening Devices * Rasistors - Security Produc 3 « Semicouc:ers - Solderless Term nals « Sonalert® Signals - Switches
CIRCLE 69 ON FREE INFORMAT ON CARD
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Digital Bicycle
Speedometer

An ideal gift for a young rider or an active
bicyclist, this speedometer conserves battery power
through the use of a motion sensor circuit.

ROBERT N. BEABER

BICYCLE RIDING HAS GAINED POPULARITY
in recent years as a fun way to stay trim
and healthy. This digital bicycle speed-
ometer adds to that fun as well as provid-
ing an accurate indication of spced. It
would make an ideal gift for that young
boy in your life. Or, if you’re not already
an active bicyclist, you should become
one. The digital bicycle speedomctcr uscs
rechargeable (NiCad) batteries and is
designed to conserve power by using 12
discrete LED’s as the speed indicators
instead of two 7-segment LED’s.

The drawings and photographs show
the front panel of the speedometer. Dur-
ing normal operation with speeds up to 9
mph, only one LED is on at any given
time. At a speed of 10 mph, both the
“10” and “0” LED’s are on. The “10™
LED remains on and LED’s *0” through
*9” are on individually in the speed range
of 10 to 19 mph. At 20 mph, LED’s ©*20”
and “0” are on. Above 20 mph, the rider
sees LED “20” and one of the interme-
diate unit LED’s. At 30 mph, LED’s
*“10,” *20” and 0" are on, and the
counting sequence continues until the
maximum of 30 mph is reached. The
speedometer and speed sensing circuitry
are controlled by the wheel switch. This
switch consists of a magnetic reed switch
on the bike frame and two magnets
cemented to the wheel. This switch is S3
in the speedometer schematic in Fig. 1.

The wheel switch closes twice during
each wheel revolution, and bicycle speed
is indicated by the number of switch
closures counted over a fixed period of
time. To establish the number of switch
closures per fixed period related to speed
in miles per hour, we first determine the
number of one-half revolutions the wheel

DIGITAL BIKE SPEEDOMETER along with its plug-in battery-type power supply. PVC tubing houses
the battery made by series-connecting five NiCad rechargeable cells.

makes per mile. For a 27-inch wheel, this
is 1493.98 revolutions. At 1 mph, there is
one switch closure (or one-half revolu-
tion) every 2.409 seconds. A count of 5 in
2.409 seconds equals 5 mph.

A calibration oscillator controls the
fixed time interval during which wheel-
switch closures are counted. The circuit is
designed so that when the oscillator is
adjusted correctly, closing the TEST
switch causes the display to show the
wheel size. For instance, the display
should read “27” for a 27-inch wheel.
The calibration-oscillator repetition rate
is approximately 11.25 pps. This frequen-
cy was selected because it provides a
simple standard for adjusting the time
period to accommodate any wheel size
without a calibration table or chart.

Circuit operation
The speedometer circuit (Fig. 1) con-

www.americanradiohistorv.com

sists of two 74C90 decade counters; a
7415174 that contains six positive-cdge
triggered flip-flops operated as a 6-bit
latch; a 7445 decimal decoder; and cir-
cuitry to strobe the latch, reset the coun-
ters and turn off the power when the
wheel stops turning. Input pulses from
wheel switch S3 enter at J2 and are
applied to one-half of IC7, a 556 dual
timer. IC7 is operated as dual one-shot
multivibrators in series. The first multivi-
brator is a debounce circuit that condi-
tions the wheel-switch pulses so that only
one pulse is obtained each time a magnet
causes the switch to close. It also triggers
the second one-shot. The second circuit
remains triggered as long as switch S3 is
active—that is, opening and closing.
When the bike stops and switch S3 no
longer opens and closes, the second one-
shot times-out after about 3 seconds and
reverts to its stable state.

8161 AHVNHE3d
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FIG. 1—BICYCLE SPEEDOMETER SCHEMATIC. Twelve miniature LED’s instead of the 7-segment
displays are used as the readout to minimize power drain and conserve battery life.

The output of the first one-shot, pin 5
of 1C7, is inverted by IC5-a to provide
the correct logical output to the first
decade counter (IC1). The output of the
second one-shot, pin 9 of 1C7, is inverted
by transistor Q1 and used to turn on Q2.
Transistor Q2 is a solid-state switch that
provides power to all speedometer circuit-
ry except for IC7 and transistor QI.
Power to IC7 and Q1 is turned on and off
by switch S2.

When S2 is closed, the first pulse from
wheel switch S3 turns on Q2 and supplies
power to the counter circuitry. Succeed-
ing pulses are then counted by IC1 and
fed to 6-bit latch IC3. The latch provides UNDER-CHASSIS VIEW of the dometer electr

The IC’s are instalied in sockets. All capac-

P

a constant output to the decoder for itors are vertical-mount types. Switches are miniatu

display during the fixed time interval.

The latch is strobed at the end of the time the fixed time interval for counting the

period just prior to resetting the decade pulses from S3. This output signal is from

counters to zero. pin 5 and is inverted by IC5-f and used to
The latch strobe and counter reset is strobe the latch line to pin 9 of IC3. This

0
% provided by IC6. This dual timer IC is same signal goes through inverters 1C5-¢
O connected as two separate oscillators. and IC5-d and is used to reset the coun-
£ One oscillator is slow and adjustable, ters. The double inversion provides an
& delivering one pulse approximately every ample time delay betwcen the strobe and
@ 2.5 seconds. The other operates at a fixed reset so the output of the latch has settled
o frequency and delivers 11.2 pulses per before the inputs from the counter are
9_( second. reset to zero. If the time delay were not
c The slow adjustable oscillator provides there, the latch output would reflect its
38
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re.

‘input—which would be zero when the

counter is reset to zero.

The fixed-frequency oscillator output
signal is from pin 9 of 1C6. It is inverted
by transistor Q5 and sent through the test
switch to input jack J2. The product of
the number of pulses-per-second from
this oscillator and the fixed time period
yields a number that corresponds to the
wheel size.

Decimal counter 1C4 accepts the BCD
output from the first 4 bits from IC3 to
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PARTS LIST

All resistors '/» watt, 5%.

R1-R10, R25, R31, R34, R36, R37, R39—
1000 ohms

R11-R22— 100 ohms

R23—120,000 ohms.

R24 —500,000-ohm, 15-turn
potentiometer (Bourns Trimpot or equal)

R26-—62,000 ohms

R27—1100 ohms

R28, R30, R32, R33—1 megohm

R29, R38—4700 ohms

R35-— 1200 ohms

C1—5 uF, 16-volt electrolytic

C2,C3,65-C7,£9-C12—.01 uF, disc

C4—4 uF, 15-volt electrolytic

C8—3 uF, 15-volt electrolytic

D1, D2-—1N914

LED1-LED12 —miniature red LED’s, 1.6
volt, 50 mA (Radio Shack 276-026)

Q1-—-2N2222

Q2-—-2N3645

Q3-Q5—2N3638

IC1, 1IC2—74C90

IC3—74LS174

1IC4—7445

IC6, IC7 —556

J1-PL1—matching RCA-type phono plug
and jack

J2-PL2—matching miniature phone jack
and plug

S1—miniature, normally open pushbutton
switch

S2—miniature SPST toggle switch

S3—reed switch, normally open (Radio
Shack 275-035)

Misc.—Optional IC sockets; two 1-inch
rectangular magnets (Radio Shack No.
64-1875); 5 X 2V X 2%-in. metal utility
box; handlebar clamps, assorted
hardware; 2 X 5-inch PC board; 5
NiCad cells (surplus cells and batteries
available from Poly-Paks and other
surplus parts dealers); and rigid PVC
pipe and 2 end caps.

provide a single output between 0 and 9.
depending on the BCD inputs. The other
2 bits from IC3 are the resultant count
from decadc counter 1C2. These bits arc
inverted by 1C5-a and IC5-b and used to
turn on transistors Q3 and Q4, which
then turn on LED’s 10 and *20.”

Construction is simple

The speedometer is built on a PC
board, the foil pattern is shown in Fig. 2
and components placement is shown in
Fig. 3. Install the 17 jumpers as indicated
in the table shown in Fig. 3. Install wirc-
wrap-type sockets for the IC's and then
add all capacitors, resistors and other
discrete components. Cut 17 lengths of
No. 26 stranded hook-up wire that is
approximately 6-inches long and solder
them to the PC board for connection 1o
the LED display, switches St and S2. and
jacks J1 and J2.

Refer to Fig. 4 for the details of the
faceplate in which the LED’s are
mounted. The faceplate is laminated from
five pieces that are cut [rom '/s-inch
plastic to the dimensions shown. Three
pieces measure 5 X 2 inches and two
measure 2 X 2 inches. You can cut the

FIG. 2—FULL-SIZE FOIL PATTEBN FOR PC BOARD. Use it or the drilling pattern on page 40.

g DIA
T0J2 TOSI MOUNTING HOLE
[\ f 4 REQ'D
F“ ~»LED 10
—»LED 20
fb —
<
0 7% )
el g = w38 e DIA WIRE
by Wiy & FEEQ - THROUGH HOLE
@Q) FOR LED WIRES

L LED 8

—
0~ e eng A
é;:;O & L . EDS
2 > LED 3
-2 LED2
4
T0'52 70 J1 GND LED7 LED1
NOTE: R1 THROUGH R22 ARE ON BACK OF FACEPLATE. SEE FIG. 6
WIRE-WRAP JUMPERS
FROM 70 FROM 70 FROM 0
IC5 - 1C3-15 | 1C5-10 | 1c2- 2 | 1c2-14 | 1c1-11
IC5 - 3-12 | 1c2- 3 | 1c1- 3 | aci-1n | oic3-n

1

3
1C5- 5 IC6- 5 IC5-13 IC7- 5 1IC1- 8 IC3- 6
1C5- 6 IC5- 9 I1C5- 12 IC1-14 Ic1- 9 iC3- 4
1C5- 9 13- 9 1€2- 9 IC3-14 iC1-12 iC3- 3
1C5- 8 105 - 11 12-12 1C3-13 IC4 - 12 1C3-10

FIG. 3—PARTS LAYOUT. This drawing and the photo on preceeding page will prove helpful when
constructing the bike speedometer. Add the eighteen jumpers listed in the table.
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NOTE: THISIS A TYPICAL LAYOUT. THE MATERIAL USED IS Ys” PLASTIC. FIVE PIECES
ARE LAMINATED TOGETHER USING CLEAR CEMENT FOR CHINA, GLASS, ETC.
THE PLASTIC ANO CEMENT CAN BE FOUND IN A HARDWARE STORE.

FIG. ——HOW FACEPLATE IS CONSTRUCTED. Holes are drilled so LED’s are snug.
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ANOTHER PC BOARD CONSTRUCTION METHOD
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If you don’t have facilities for reproduc-
ing the PC board directly from Fig. 2, try
this scheme, based on the full-size drilling
pattern shown here.

Use carbon paper and trace the pattern
or holes onto a sheet of paper. Rubber-
cement this sheet onto a 2 X 5-inch PC
board. With a No. 56 bit, drill a hole at each
point indicated. When all holes have been
drilied, use water and household cleanser
to remove the paper and rubber cement
residue. Burnish the copper with fine steel

wool to remove all oxidation.

The next step is to draw the foil pattern
on the copper surface. Use an etch-resist
feit pen and Fig. 3 to make the drawing. If
you start in the upper left-hand corner (that
is, if you are right-handed), you can draw
the connecting lines between correspond-
ing holes without smudging them with the
heel of your hand. When you finish, recheck
the pattern against Fig. 3. Make sure that
adjacent lines do not touch.

When the etch-resist has dried, immerse

the PC board in a bath of etchant solution.
Follow directions on the bottie and agitate
the solution frequently. The etching proc-
ess takes about 15 minutes. Inspect the
board closely after removing it from the
bath to make sure that ali unnecessary
copper has been etched away. Use nail
polish remover or acetone to remove the
etch-resist. Buff the copper with fine steel
wool to provide a good clean surface for
soldering. The board is now ready for
mounting components.

AAA

TYPICAL

: 1K
ALL LED'S j ANODE 1002 \

_._K_

\AA4

BUSFOR ALL
RESISTORS

_—

[en
£

O

WIRE TO PC BOARO POSITION LED

+0N
(TYPICAL ALL LED'S) TOTAL12WIRESl Y PC BOARD
FIG. 5—HOW LED’S ARE INSTALLED along with their associated pull-up and current-limiting resis-

tors. These parts are on rear of faceplate.

L1 ai
6.3V, 150 mA@ IN2907 5U.PIX,1 1A
S1 J 02 b1
i Rl 15VA
ke 1N52368
J1 ?
1.5 MEG A
17V
c2 L
10uF
F1 b
-2 e 2 R4
T 22008 > 51002

FIG. 8—BATTERY CHARGER keeps the five NiCad cells fully charged. Circuit is designed for

optimum performance when charging the battery.

plastic using a fine-toothed handsaw. Ce-
ment the pieces together with a clear
adhesive, and then file and sand the edges
for a smooth finish.

The layout of the holes can be copied
from Fig. 4 or you can use your own
layout. To drill the 12 holes for the
LED’s, select a drill that will provide a
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snug fit when the LED is inserted. The
four '/s-inch-diameter mounting holes
should align with the four mounting holes
in the PC board. After drilling the holes,
peel off the protective paper and spray
the faceplate with flat black lacquer.
Apply several thin coats on both sides and
edges, being sure to spray the inside of
each hole as well. If excess lacquer builds
up on the surface, remove it with a cloth
dipped in acetone. When the lacquer has
dried, apply the press-on letters and num-
bers.

PARTS LIST
BATTERY CHARGER

R1, R2— 1000 ohms, Y. watt

R3— 1.5 megohm, '. watt

R4—510 ohms, 'a watt

C1—220 uF, 35-volt electrolytic

C2—10 uF, 16-volt electrolytic

D1—50 PV, 1.0 A diode (Radio Shack
276-1101)

D2—7.5-volt, 0.5-watt Zener diode,
IN5236B or equivalent

Q1—2N2907 with heat sink

1IC1—LM3900 Quad Norton amplifier
(Radio Shack 276-1713)

J1—Shielded phono jack, chassis mount
s inch (Radio Shack 276-346)

S1—SPST toggie switch, 3 A, 120 VAC

F1—"2-A fuse stow blow

T1—117-volt pri. 12.6-volt sec. 300 mA
(Radio Shack 273-1385)

RECT 1—50 PIV, 1.0 A full-wave bridge
(Radio Shack 276-1151)

L1—6.3-volt, 150-mA lamp

Misc.—Fuse holder, case, lamp cord, PC
board or perforated board

continued on page 92
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An electronic musical instrument accessory with a difference.
Novel programming capabilities give you unusual time signatures
along with bridges and introductions.

THE PROGRAMMABLE DRUM UNIT DE-
scribed in this article is used as an add-on
to your hi-fi system. It produces percus-
sive sounds that simulate a bass, tom,
conga, snare, clave and a wood block.
Also, the pattern and rhythm can be
stored in memory and played back. But
what makes this unit different from other
programmable percussion synthesizers?
In the past, percussion units have had
three major failings:
1. They do the same thing again and
again.
2. They do the same thing again and
again.
3. They have no provision for un-

usual time signatures.
If you wonder why paragraphs | and 2

are the same, here’s an explanation:

First, except for choosing very general-
ized and idcalized “‘classic™ rhythm pat-
terns. you have no control over the per-
cussion scorc that is generated. Every
time you punch up a tango pattern it will
be just like the last tango pattern. Pro-
grammability is the obvious key here so
that you can produce as many different
tango patterns as you wish.

Second, the same pattern repeats, at
best, every couple of measures. In real
music there are introductions and
bridges, ctc. This unit takes care of that
by providing a BRIDGE key. When this
control is activated, instead of repeating
the same pattern again. the unit switches
10 a separate pattern and repeats it as long

JOHN S. SIMONTON, JR.

as the BRIDGE key is activated. When this
key is released, the unit shifts back to the
first pattern and begins playing it again.
The shifting from one pattern to another
happens automatically at the repeat
points (the end of the pattern), but it can
be “forced™ to happen anytime.

Every rhythm unit plays % time and */:
time with no problems. Some can also
play . time or %4 time. But none has a
provision for even *a time, which is a
pretty common time signature. This new
unit can be programmed for any conceiv-
able pattern, no matter how unusual the
time signature.

All the control squares on the front
panel are nonmechanical touch switches.
Even the slightest touch of the finger
activates them.

Drum oscillators

Figure | shows a schematic drawing of
the five drum oscillators, the voiced noise
source and buffer amplifier. All eight
current differencing amplifier stages used
in this circuitry are contained in two quad
amplifiers. 1C1 and 1C2.

All drum oscillators are parallel-T fil-
ter sections. typified by the Wood Block
oscillator buiit up around ICl-a. The
parallel-T filter section, consisting of R3,
R4, R5,C1,C2and C3, has a band-rcject
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notch characteristic which, when placed
in the negative feedback loop of the
amplifier, produces a bandpass filter. Ac-
tivating pulses from the memory are cou-
pled to the oscillator (filter) by C4 and
R8.

The sustain characteristic of the sound
produced (or how long the sound per-
sists) is a function of the gain of the entire
section. In the case of the Wood Block
oscillator, the gain is set by the secondary
feedback loop through CS, R6 and R7.
Trimmer resistor R7 sets the amount of
signal that is fed back through this loop
and, consequently. the sustain character-
istic of the entire stage.

The remaining Clave, Tom, Conga and
Bass oscillators are built around 1CI1-b,
iCl-c, ICl-d and IC2-c, respectively.
These operate in the same manner with
different component values (or sustain
control settings) to produce difTerent
drum sounds. All the drum oscillators
share a common bias source consisting of
R1, R2 and bypass capacitor C57.

The snare sound is generated by the
noise voicing circuit comprising 1C2-b,
1C2-a and associated circuitry. Noise is
produced by the avalanching reverse-
biased base-emitter junction of transistor
Q! and coupled to gating amplifier IC2-b
by R44 and C26. When not activated, the
output of 1C2-b is held at the upper
supply voitage by the current flow into
the noninverting input of 1C2-b through
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R47, R48 and RS50. Under these satu-
rated conditions, no signal can pass
through the amplifier. A negative-going
pulse applied to R49 activates the Snare
output by causing C29 to discharge
slightly. This results in a decreased cur-
rent flow through R50 into the amplifi-
er’s noninverting input and allows the
amplifier to come out of saturation.
When the activating pulse ends, C29
slowly charges through R47 and R48
until the amplifier returns to a saturated
condition. The noise signal is coupled to
the filter section consisting of 1C2-a and
associated components where the low-
frequency components are attenuated to
simulate the snare sound.

The signals from all the drum oscilla-
tors and noise source are summed togeth-
er by resistors R9, R17, R25, R41 and
R53 and applied to the input of the
buffering amplifier 1C2-d. The buffer-
amplifier output is the output of the
drum unit.

The power supply is shown in Fig. 2.
The 6-volt supply is decoupled from the
digital portion of the circuitry by R126
and C56 and applied to the drum oscil-
lator circuits IC1 and IC2. Power to all of
the logic, with the exception of the
memories, passes through D40, which
provides a 0.7-volt drop, leaving slightly
over 5 volts to power the logic. Similarly,
power to memories IC14 and IC15 passes
through D41, leaving slightly over 5 volts
to power these IC’s. Closing the SAVE
switch allows a reduced keep-alive volt-
age to be applied to the memory IC’s by
way of diodes D42-D47, while turning
off power to the remainder of the circuit-

ry.

Touch switches

The bulk of the touch-switch circuitry
is shown in Fig. 3. Two gates from
CMOS quad NOR gate IC3 are connect-
ed together along with R68 and C34, to
form an astable multivibrator that gener-
ates a 50 kHz squarewave. After being
buffered by IC3-c these squarewaves
serve as a common clock to all the touch-
switch drivers, 1C4, 1CS, 1C6, I1C7, 1C8
and 1C9.

For example, when the SNARE switch is
not activated, the squarewave signal from
1C3-c is applied to the two inputs of gate
1C8-a, which serves as an invertér. The
resulting squarewave signal at the output
of 1C8-a charges C44 through D19. With
this capacitor charged to the supply volt-
age, the output of inverter [C8-b is at a
logic-low level—essentially ground— and
the switch can be considered off.

Placing a finger on the SNARE touch
pad at pin 6 of IC8 has the effect of
placing a capacitor of several picofarads
from this pin to ground. During the logic-
high half-cycles of the squarewave clock,
this capacitance is through D18, but dur-
ing low half-cycles, the only discharge
path for the capacitor is through R86.
The net result is a charge build-up on
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BATT 1

v
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T ) 4penLiut
L7 ceLLs
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FIG. 2—POWER SUPPLY. Switch S$3 permits the unit to be turned off without losing the contents of

memory.

IC8-a pin 6 that holds this pin at a logic-
high level and, consequently, the output
(pin 4) at a low level. With D19 now
reverse-biased, C44 discharges through
R87. The output of IC8-b then switches
to a logic-high level. Removing your
finger allows the output of 1C8-a to once
again switch at the clock rate, allowing
C44 to charge and the 1C8-b output to
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once again switch low.

The remaining stage of 1C3 along with
R69 and C35 forms a debounce circuit
that momentarily turns off the clock buf-
fer when a switch is released.

Memory-control logic

At the heart of the memory-control
logic circuitry are the 2112-type memory
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All resistors ' watt, 10% or better,
unless noted.

R1, R5, R41, R46, R58, R60, R62, R64,
R67, R121, R127— 10,000 ohms

R2, R65—6800 ohms

R3, R4, R11, R12, R19, R20, R27, R28,
R35, R36, R51—2.2 megohms

R6, R8, R14, R22, R30, R38, R43, R52—1
megohm

R7, R15, R23, R31, R39, R48—50,000-
ohm trimmer, PC mount

R9, R17, R25, R33— 18,000 ohms

R10, R18, R26, R34, R42—3.9 megohms

R13, R108, R110, R112, R115, R117,
R122-R125—33,000 ohms

R16, R24, R32, R56— 330,000 ohms

R21—39,000 ohms

R29, R57, R61, R63—68,000 ohms

R37, R101-R104, R106, R107, R118—
15,000 ohms

R40, R45, R114—220,000 ohms

R44, R113, R128, R129—2200 ohms

R47, R116—82,000 ohms

R49— 100 ohms

R50, R54, R55, R119—150,000 ohms

R53—27,000 ohms

R66, R94-R100-—47,000 ohms

R68, R105-—4700 ohms

R69-R93—680,000 ohms

R109, R120—470,000 ohms

R126-—47 ohms

R130—500,000-ohm log-taper
potentiometer with SPST switch

C1, C11, C18, C21, C33, C48, C54, C55—
.01uF, 50 volt, ceramic disc

C2,C3,C12,C13,C17,C18, C34, C52—
.001uF, 50 volt, ceramic disc

C4, C9, C14, C19, C22, C23, C32,
C35-C47, C49—.005uF, 50 volt,
ceramic disc

C5, C10, C15, C20, C24-C26, C31—
.05uF, 50 volt, ceramic disc

C6-C8, C27, C28—500 pF, 50 volt,
ceramic disc

C29, C57—2.2uF, 10 volt, electrolytic

C30, C50, C51-1uF, 10 voit, electrolytic

C53-100 pF, 50 volt, ceramic disc

C56-33uF, 10 volt, electrolytic

D1-D47-1N914 or 1N4148

LED1, LED2-light-emitting diodes (Texas
Instruments TIL209B or equa!)

Q1-2N2712 specially selected noise
transistor

Q2-Q8, Q11, Q12-2N5129

Q9, Q10-2N5139

IC1, 1C2-LM3900 or CA3401

IC3-1C11-CD4001 quad NOR gate

1C12-CD4024 seven-stage counter

1C13-CD4013 dual-D flip-flop

1C14, 1C15.-2112 256 X4 RAM

S1-SPST switch ONR130

S$2-SPST momentary-contact pushbutton

S$3, S4-SPST slide switches

J1-insulated tip jack, red

J2-2-conductor phone jack

Misc.-two 9-volt battery clips, one battery
holder for 4 penlight cells (Keystone
type-182 or equiv.), one lug-type
terminat strip (one lug grounded, two
insulated).

The following are available from Paia
Electronics, 1020 Wilshire, Oklahoma
City, OK 73116:

Order No. 3750—Complete kit including
all parts, case, step-by-step instruc-
tions. $79.95 plus $3.00 shipping.

Order No. 3750PC—Set of two etched,
drilled and silkscreened circuit boards.
$15.00 plus $1.00 shipping.

Oklahoma residents add state and local
taxes as applicable.

SWITCH

§C3-1C8:C0D4001 GUAD NOR GATE
D2-D25:1N914 OR 1N4148

ACCENT,
BASS

AAA
wW
R92

680K g 10 N25
g Jicac

R93

“TOUCH PADS  6BOK I

FIG. 3—TOUCH SWITCHES are capacitive sensitive. An earth ground must be provided for the unit

for the switches to operate properly. This is usually provided by the shield of the output cable.
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1C’s 14 and 15. (See Fig. 4.) Each IC
represents 1024 bits of memory orga-
nized as 256 4-bit words. The two 1C’s
together, then, represents 256 8-bit
words. Each bit in the word represcnts
either a drum sound or a signal 10 reset
the rest of the circuitry to the beginning
of the pattern. A logic | stored in meme-
ry causes the corresponding drum to
sound, and, if a logic 0 is written in a
given memory location, then that location
represents a rest.

Six address bits are supplied to the
memory by counter IC12. The remaining
two address bits are select lines that select
one of four pages of memory. The first of
these page-select lines originates at
switch S4, while the second originates at
bridge-select flip-flop 1C13.

When the RESET pad is touched, several
things happen simultaneously. The read/
write (R/W) memory line goes high and
the memory is in the read state. The
address counter ICI2 is also reset to
address 000000. Flip-flop IC13-a is reset
so that its Q output goes high keeping the
tempo clock from running. Finally, a
clocking pulse is applied to flip-flop
IC13-b so that the current state of the
BRIDGE-SELECT touch pad appears at the
Q output of IC3-b. .

Touching the PLAY pad causes the Q
output of IC13-a 10 go low, which causes
the tempo clock (1C10-a and 1C10-b) 10
begin generating squarewaves al a rate set
by TEMPO control R130. This clock signal
is coupled by D38 to the input of invert-
er/buffer 1C10-c, and in turn to address
counter 1C12, making it advance by one
count for each cycle of the clocking wave-
form. Simultancousty, differentiating
network R119, R120 and C52, buffered
and inverted by 1C10-d, produces a short
pulse that activates the CE input pins of
the memories. When taken to a logic-low
level, these CE pins cause the data stored

8 861 A”YvNyE34
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*TOUCH SWITCHES(FIG. 2)

TDUCH SWITCHES

v ¥ v v (FIG. 2)
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FIG. 4—LOGIC AND CONTROL circuitry. Memory is provided by two 2112-type RAM’s.
in the memories at the location specified repeat, this data (a logic 0) is applied to If the BRIDGE-SELECT pad had been

by the address lines to appear at the
output of the memories and are fed to
transistors Q2-Q8.

If the data stored is for a drum sound,
one of the transistors Q2-Q8 is turncd
on, providing an activating pulse to the
drum oscillators. If the data stored is a

the collector of Q12 (which will be cutoff touched at the time the repeat data
under these conditions) and through occurred, the output of bridge-select flip-
R127 toone of the IC11-c inputs, causing flop iIC13-b would have changed state,

this gate’s output to go high. This pro- selecting the page of memory correspond-
duces the same cffects as the RESET pad ing to the setting of the front-panel SCORE
except that the Play flip-flop (1C13-a) is switch S4.

not reset. continued next month
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Hobby
Computer
aln-Frames

main-frame/ man-,,frim/ n: COMPUTER: esp: a
cabinet housing the computer itself as distinguished
from peripheral devices connected with it: a cabinet
containing a motherboard and power supply intended
to house the CPU, memory, 1/0 ports, etc., that
comprise the computer itself.

CHESTER H. LAWRENCE
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IF'A HOBBY COMPUTER HAS A HEART, IT MUST BE
the main-frame. And when we started to assemble
this story we were going to cover only main-frames.

o I P But once we got started we found that if we followed z-2
t:':: - our original premise we would have to omit many Comurfyten_.
j popular and interesting machines and accessories.

g - c
FRE LAY 8 Therefore, we have taken some liberties and stretched
the definition to include other devices and systems.
What we have ended up with is a directory of hobby
computer manufacturers and a condensed listing of
items each one makes.

Wherever possible we have included model numbers
and prices. In all instances we have provided the
manufacturer’s address. Write him for more
information and when you do, tell him you read
about his product in Radio-Electronics.

-

Apple Computer

Two completely assembled systems. Apple | with
4K RAM 5475; with 8K RAM $575. Cassette
interface board $75. Variety of tape cassette
programs available. Apple 1T with 6502 CPU operates
at 1 MHz includes 8K RAM, molded plastic case,
keyboard, power supply, game paddles, carrying case,
cords and cables, with 4K RAM $1298, with 8K
RAM $1398; with 12K RAM $1498; with i6K RAM
$1698 in steps up to maximum of 48K RAM $2638.
Color graphics capability. Apple Computer Inc.,
20863 Stevens Creek Blvd., Cupertino, CA 95104

Artisan Electronics

Model 85 microcalculator for use with 8-bit
microprocessors has scientific calculation capabilities
for scientific, engineering, mathematical or statistical
problems. When combined with microprocess a
programmable scientific calculator is formed, $189.
Artisan Electronics, 5 Eastmans Road, Parsippany,
NJ 07054

Canada Systems Inc.

No main-frames here, but there are four S-100
compatable circuit cards. If your system needs to
know what time it is try the CL2400 real-time clock
board. It’s a self-contained time keeping unit. No
processor time is required. Kit $98, assembled $135.
Then there’s the PC3200 power control system that
allows microcomputer control of AC power line
Switching. The system has three elements; PC3202
single outlet power logic control unit kits $39.50,
assembled $52; PC3216 16-channel control logic
interface kit S189, assembled $240; PC3232 32-
channel control logic interface, prices not available.
That’s Canada Systems Inc, (Formerly Comptek),
1353 1/2 Foothill Blvd., P.O. Box 516, La Canada,
CA 91011

Compucolor

Makes the 8001 8-color personal computer. It
consists of a stand alone CRT and microcomputer
with both computation and graphics capabilities.
Comes assembled only, uses Intel 8080 CPU, has 34
1/Oports and a color display with a 75-MHz
bandwidth. Price $2750. Available options include
light pen, floppy tape and mini disk. Compucolor
Corporation, P.O. Box 569, Norcross, Georgia 30091
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Computalker

A speech synthesizer that is a high-quality voice
generator designed for S-100 1/O bus configuration
used in Altair, Isai and Polymorphic computers.
Synthesizer is controlled by 9 acoustic phonetic
parameters transmitted on the microcomputer data
line. CT-1 Speech Synthesizer $395 including users
manual, monitor and data tapes. Demonstration
Cassette $2.95. Computalker Consultants, P.O.
Box 1951, Santa Monica, CA 90406

Cromenco

Microcomputers and peripherals. Z-1 computer
system uses Z-80 with a 4-MHz clock rate. S-100
bus. Comes with 8K RAM, 8K PROM, 1K resident
monitor, power supply, capacity for 21 boards;
assembled only $2495. Z-2 computer system,;
4-MHz Z-80, 21 card slots, s-100 bus; kit $595,
assembled $995. Joystick console with speaker; kit
$65, assembled $95. TV Dazzler turns color TV into
display system; kit $215, assembled $350. TU-ART
interface has two serial [/O ports, two 8-bit parallel
1/0 ports and 10 independent interval timers; kit
$195, assembled $295. Multichannel analog interface,
kit $145, assembled $245. 16K PROM card with
address anticipation and bank select; kit $145,
assembled $245. Bytesaver memory board and PROM
programmer; kit $145, assembled $245. 16K RAM
card with bank select; kit $495, assembled $795.
4K RAM card with address anticipation and bank
select: kit $195, assembled $295. Cromenco Inc.,
2400 Charleston Rd., Mountain View, CA 94043

The Digital Group

Everything from software to systems. Compatible
system with plug-in boards. Users choice of Z-80,
8080A, 6800 or 6502 CPU-each a plug-in board.
Four board Z-80 system includes 10K memory,
12-amp power supply, standard motherboard and
cabinet; kit $895, assembled $1295. Three other
system packages also available. Seven system package
options. If system selected with 8080A deduct $50.
With 6800 deduct $50. With 6502 deduct $100.
[/O card; kit $65, assembled $95. TV readout and
audio cassette interface; kit $130, assembled $195.
64 X 64 color graphics interface; kit $175, assembled
$225. Digital cassette storage drive $115 assembled.
monitor $175 assembled. 96-column printer and
interface; kit $495, assembled $595. Four power
supplies, nine cabinets, assorted acessories and
documentation. The Digital Group. P.O. Box 6528,
Denver, CO 80206

Dynabyte

Six items, all circuit boards, all assembled, all
S-100 bus. There’s a 16K dynamic RAM module for
$399; two 16K static RAM modules — one for $555,
the second for $525; two 32K static RAM modules
one for $995, the other for $925; a naked terminal
module at $350 completes the line. Dynabyte Inc.,
4020 Fabian Way, Palo Alto, CA 94303

Franklin Electric

S-100 1/O interface and memory boards. 1/O kit
provides 3 serial, | parallel port; kit $150, kit with
sockets $165, assembled $235, without sockets §235.
8K static RAM memory. 450-nS; kit $249, with
sockets $235. Assembled $295 with sockets, $280
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without. 250-nS kit $275, with sockets $289.
Assembled $330, without sockets $315. Franklin
Electric Company, 733 Lakefield Road, Westlake
Village, CA 91361

Heath Company

Two computer families plus a substantial line of
accessories. All items in kit form. H8 computer has
8080 CPU and intelligent front panel $375. Requires
at least one memory board. H8-1 8K memory board
supplied with 4K static RAM $140. Expansion
memory kit H8-3 $95. Serial 1/O and cassette
interface $110. H-11 computer with LSI-11 16-bit
CPU §1295. Accessories for H-11 include H11-1
4K memory expansion module $275. H11-2 parallel
interface $95. HI11-5 serial interface $95. H11-6
extended arithmetic chip $159. For both systems
there’s an H-9 video terminal $530. H-10 paper tape
reader/punch $350. DEC Writer 1l keyboard Printer
Terminal $1495. Software kits, manuals kits and
cassette recorder also available. Heath Company,
Benton Harbor, Michigan 49022

Infinite

Microprocessor disigned for use as training device.
RCA COSMAC processor. UC1800 kit $389.
Assembled with cabinet $495. Infinite Inc., 1924
Waverly Place, Melbourne, FL 32901

Info 2000

Info 2000 adapter for S-100 bus systems to
interface PERSCI disc drives; $120 kit, $195
assembled. $40 optional 1K RAM. $120 optional
EPROM 3K. INFO 2000 adapter for Digital Group
Z-80 computers same prices. Add $90 for optional
RS-232 port. Add $70 for second optional RS-232
port. INFO 2000, P.O. Box 3196, Culver City,
CA 90230

IOR

VDS2K'video system, S-100 compatible, circuit
card. Produces 30 lines of 64 characters. Kit $399.
IOR, Box 28823, Dallas, TX 75228

Kent-Moore Instrument

S-100 circuit cards. Alpha-video display module
generates 16 lines of 32 characters upper and lower
case, $107. Also available RAM memory boards for
S-100 bus; 4K boards $107, 8K RAM $197, 8KZ
(fat) RAM — 250-nS $217. Kent-Moore Instrument
Company, P.O. Box 507, Industrial Avenue, Pioneer,
Ohio 43554

Matrox Electronic Systems

A line of S-100 peripherials includes two TV CRT
controllers. The ALT-256a 256 X 256 high resolution
graphics controller $395 ussembled. ALT-2480 a
24 line X 80 character alphanumeric controller $295
assembled. Matrox Electronic Systems, P.O. Box 56,
Ahuntsic Stn, Montreal, Que Canada, H3L 3N5
Microtronics

Paper tape reader Byte Reader has LED data bit
indicators, Lite Optimizer senses intensity of external
light and adjusts sensitivity of photo transistors; kit
$69.95, assembled $84.50. Microtronics, P.O. Box
7454N, Menlo Park, CA 94025

Micronics

S-100 compatible Better Bug Trap to speed
software debugging. $160 assembled. Micronics Inc.,
P.0O. Box 3514, Greenville, NC 27834

e ALTANA BEO
l wTe e -
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Midwest Scientific Instruments

6800 computer system. SS-50 bus compatible
with SWTP 6800 system. Computer system kit
including chassis and hardware, power supply,
mother board and connectors, CPU board and
monitor, 8K RAM memory board, interface adapter
board and serial interface board; $595, assembled
system $895. Additional 8K RAM; $225, assembled
$335. B-100 terminal; kit $1400, assembled $1400.
HSP-1 printer $1195. FD-8 floppy disk memory
system single drive kit $1150. Dual drive kit $1950.
Single drive floppy assembled $1395. Double drive
assembled $2295. Midwest Scientific Instruments,
220 West Cedar, Olathe, KS 66061
Mijobe

Altair 8800 power supply replacement kit. Just
under $60. Mijobe Corp., 657 N. Benson, Upland,
CA 91786

MiniTerm Associates

Merlin Video Interface system, an ASCII/Graphics
video interface for S-100 bus microcomputer systems.
Super dense graphics board for use with the Merlin
graphics system displays up to 64,000 graphics dots in
a 320H X 200V array. Keyboard interface kit,
Minifloppy interface plus lots of software. Merlin;
kit $269, assembled $349. Super dense; kit $39,
assembled $54. Keyboard interface; kit $20.
Minifloppy interface; kit $260, assembled $329.
Shugart SA400 minifloppy drive $390. Dual
minifloppy $499. Assorted software from $25 to
$40. MiniTerm Associates Inc., Dundee Park,
Andover, MA 01810

Mits Division of Pertec

This is the company that started it all by
manufacturing and producing the first hobby
computer. Today they offer a complete line of
hobby computers, periphrals and accessories. Here
are the highlights of their [4-page catalog.
Main-frames: Altair 8800B includes CPU boards,
interface buffer board, case power supply, fan, front
panel, memory not included; kit $750, $995 and
$1070 assembled. Altair 680B with CPU board, case,
1K static RAM, 256 bytes of PROM, ACIA serial
interface port, front panel and power supply; kit
$395, assembled $495.

There are nine mass storage items from a disk
controller and drive for $1430 kit, assembled $1750;
to a hard disk controller at $7995 assembled; to a
cassette interface kit at $114, assembled $195.

In memory there are five items from a 4K RAM
board: kit $155, assembled $255; to a 16K static
RAM board ; kit $680, assembled $785.

Then there are all kinds of 1/O boards, terminals
and printers, and software. Mits, 2450 Alamo SE,
Albuquerque, NM 87106

MPI

Printers are their specialty. The MP-40 is a self
contained matrix printer that has a print line capacity
of 40 characters at 12 characters per inch. It will
crank out 75 lines a minute. $425 assembled for the
parallel ASCII version. $359 for the parallel LCP and
$575 for the serial SSP. Interface boards are $125,
$150 and $275. In kit form a naked printer
consisting of the print mechanism and interface/power
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supply board and all electronic components packaged
as a KP-40 is $179. A case is $89 additional. MPI,
Micro Peripherals Inc., P.O. Box 22101, Salt Lake
City, UT 84122.

Mullen Computer Boards

Two special-purpose board kits for the S-100 bus.
First an opto-isolator/relay control board kit for
$117 that permits your computer to interface with
all kinds of control applications — motors, alarms,
lights, audio signals, etc. Second an extender board
with built-in logic probe $35. Both from Mullen
Computer Boards, Box 6214, Hayward, CA 94545

National Multiplex Corp

Universal 8, a computer main-frame with a 25-amp
power supply and input port available from front
panel switches. Can be used with S-100 bus or SWTP
6800 bus (SS-50). Main-frame kit, less mother board
$200. Other boards for this main-frame include Z-80
MPU: kit $150, assembled $200. 8080 MPU; kit
$120, assembled $170. 8085 MPU:; kit $140,
assembled $190. 8K RAM S-100, 250-nS mother
board $35. For SWTP $40. National Multiplex Corp.
3474 Rand Avenue, Box 288, South Plainfield, NJ
07080

North Star Computers

Horizon-1 includes a Z-80A processor, 16K RAM,
minifloppy and 12-slot S-100 mother board with
serial interface; kit $1599, assembled $1899. Horizon-2
is same system with dual disk drive: kit $1995,
assembled $2349. Additional S-100 boards include
a hardware floating point at $259 kit, assembled
$359. 16K RAM boards at $399 kit, assembled
$459, with optional parity check and additional
serial and parallel 1/O ports at $39 kit, assembled
$59. North Star Computers Inc., 2465 Fourth
Street, Berkeley, CA 94710

Objective Design

A programmable character generator for S-100
computers that permits the generation of any
special characters required by the user. Includes
keyboard interface and dual joy-stick interfaces.
Magnetic tape controller for S-100 computers on a
single card, available in several different versions.
S-100 cardframe panel set of front and rear panels
with instructions for assembly of a 12 and a 22-slot
cardframe. Objective Design Inc., P.O. Box 20325,
Tallahassee, FL 32304

& asm"'é?sfi ]
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Ohio Scientific

Model 500 is a 6502 running a | MHz with 512
bytes of PROM, 8192 bytes of ROM containing 8K
basic and 4096 bytes of RAM for user programs.
Boards only $298. 500-1 computer with case,
power supply, reset switch and terminal connectors
$429. 500-8 same board in a 8-slot case with power
supply $629. Also complete Challanger computer
system including main-frame with 16K RAM,
serial interface, system monitor PROM and bootstrap ﬁiln ! ;’“@
PROM, single drive tfloppy, monitor and keyboard. o gt
$2599, without terminal $2099. Ohio Scientific
Instruments, 11679 Hayden Street, Hiram, Ohio
44234

Oliver Audio Engineering
A line of support “tools” for 8080-based
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computers. The CA-80/48 cross assembler an 8K
assembler that makes it easy to compose, edit, print
and store programs for 8048 computer modules. The
PP-2708/16 PROM programmer for $249 kit,
assembled $299. And the PP-8748 programmer 3249
kit, assembled $299. Oliver Audio Engineering,

1143 North Poinsettia Drive, Los Angeles CA 90046

Parasitic Engineering

Equinox 100 kit includes power supply, front
panel/CPU board, busboard, fan, cabinet, 2 edge
connectors plug 2 hardware kits with handle, cord
storage, tilt-up stand, hinged top panel, wiring
channel and 18 edge connectors. $799. Available
separately, without CPU/front panel board.
Complete line of Thinkertoy Products fit and
complement the Equinox main-frame. Parasitic
Engineering, P.O. Box 6314, Albany CA 94706

Percom Data

Cassette interfaces. CI-812 is both a cassette and
RS-232 data terminal interface that plugs into S-100
bus. 300-baud rate can be extended to 2400-baud,
kit $89.95, assembled $119.95. Another unit is made
for the SWTP 6800. It’s the model CIS-30: kit
$69.95, assembled $89.95. Percom Data Company
Inc., 4021 Windsor, Garland, TX 75042

Processor Technology

Computer systems and subsystems. Subsystem B
for S-100 computer systems includes a memory
module, three 1/O modules, a general purpose
memory and software. There is a choice of three
memory modules 4K RAM, 8K RAM or 16K RAM.
A VDM-1 module interfaces the computer with a TV
monitor. The Computer Users Tape System module
interfaces with a cassette recorder. Also available is
complete SOL computer system. Processor
Technology Corp., 6200 Hollis Street, Emeryville,
CA 94608

Quay

Microcomputer kit for the hobbyist. Single board
system is complete with Z-80 microprocessor,
2.5-Hz clock, PROM resident monitor, 1024 static
RAM, parallel 1/0, sockets for up to four 1024 X 8
EPROMS, EPROM programmer board, sockets,
documentation; kit $450, assembled $600. Quay
Corporation, P.O. Box 386, Freehold, NJ 07728

Radio-Shack

Low cost TRS-80 system available assembled only.
Consists of video terminal, keyboard housing Z-80
computer main-frame with 4K memory (expandable
to 16K), cassette interface, cassette recorder and
power supply. $599.95. Keyboard computer alone
less video display and cassette recorder $399.95.
Radio-Shack, Forth Worth, TX 76107

Smoke Signal Broadcasting

A broad line of products for the SWTP SS-50 bus.
An abbreviated rundown shows a BFD-68 Single
Drive disk system for $795. A triple drive BFD-68-3
disk system for $1479. An 8K EPROM board for
$179, a PS-1 power supply kit for $24.95. A 16K
static memory system for $529. A super editor for
$29. You’ll want the whole catalog. Smoke Signal
Broadcasting, Box 2017, Hollywood, CA 90028

continued next month
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Recorders For1978

After numerous false starts, design engineers have developed home VTR’s
that are viable and promising. Here’s a review of what’s on the market.

FRED PETRAS

IN CASE YOU HAVEN'T NOTICED, 1978 IS ON
its way 1o being 7he year for HVTR—the
Home VidecoTape Recorder. Before you
say, “I've heard that song before,” let’s
say that we, 100, have heard it, believed it
and been disappointed. This year, howev-
er, we don’t expect to be disappointed.

There scems to be plenty of evidence to
support our belief in the form of actual
products in the marketplace, a hefty sales
base established in 1977 and a strong
consumer. belief in HVTR as a viable
product that has finally come of age after
15 years of trial-and-error development
and markcting.

Much of what has happened since our
last look at HVTR (Radio-Electronics,
June, 1976) is centered around a change
in attitudes and cflorts of the companics
that make up the HVTR industry. These
companies have come to recalize that the
corporate ego battles they have been
fighting have cost them untold millions in
wasted research and development costs
and in sales that have nof been rung up
because consumers have been presented
with 100 many forms of proprietary,
incompatible equipment. They have de-
cided not to waste any more money but
rather make moncy and perhaps recoup
their losses. In effect, manufacturers have
stopped worrying about ego—defined as
“value, standing, dignity, prestige™ —and
are united in putting across HVTR
even if it involves diverse approaches.

While these diverse approaches (there
are six in all) still represent more incom-
patibility than consumers should ideally

be faced with, there is strong hope, and
some proof, that the new crop of systems
can coexist, as, for example, in the audio
field where the consumer can choose six
kinds of tape (recl, cassctte, cartridge,
Elcasct and two forms of micromini cas-
sette). What the consumer sees today is
not just a few companies meagerly pro-
moting proprietary approaches to
HVTR, but nearly all the major TV/
home clectronics companies touting

HVTR on a grand scale as the most
dramatic home c¢ntertainment concept
that has come along since the birth of
television. While the consumer still has to
make a choice, it is within the framework
of a total concept he can now believe in
since it has the backing of an cntire indus-
try, and is an industry in itself.

What has also happened since our last
look at HVTR s that videotape equip-
ment manufacturers have decided to cut

MAJOR HALF-INCH VIDEOCASSETTE SYSTEMS

Suggested
Format Brand Price Manufacturer
Beta 1 Sony Betamax $1300 Sony
Beta 2 Sanyo® $1000 Sanyo
Sears® $1000° Sanyo
Sony $1300¢ Sony
Toshiba $1300 Toshiba
Zenith $1300¢ Sony
V-Cord Two Sanyo $1050 Sanyo
VHS 2 Hitachi NA Hitachi
JVC $1280° JvC
MGA $1250 JvC
Sharp NA NA
VHS 4 Magnavox $1075-$1095 Matsushita
Curtis Mathes' Matsushita
Panasonic $1095 Matsushita
RCA $1000 Matsushita
Sylvania NA Matsushita
GE NA Matsushita
VX-2000 Quasar $895 Matsushita
* Single-speed.

b Expected price.

¢ Also console with 19-inch color chassis for $1995.
9 Also console with 25-inch color chassis for $2600.

© With timer.

' Console with 25-inch color chassis, AM/FM stereo radio, 8-track cartridge recorder/player and
cassette recorder/player and 14 speakers for $3995.
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off the videodisc *“at the pass.” so to
speak, by developing more viable, more
flexible formats. Their reasoning is that if
the tape formats become entrenched, the
disc formats will have a tough time
winning their share of the market and will
exist only on a low-interest level, or fall
by the wayside.

The main sales pitch of supplicrs is that
HVTR’s offer both record and play capa-
bility, and at best, videodiscs can ofler
only onec-hour play time while videotape
offers up to six times as much. Suppliers
also stress that HVTR’s recording capa-
bility enables the consumer to record
programs he might otherwise miss be-
cause of simultancous scheduling and to
view them any time that he, rather than a
network, prefers.

The HVTR market

Having met and, in some cases, ex-
ceeded their sales projections for 1977.
HVTR manufacturers are bullish about
1978 and beyond: Here's how the market
looks to them:

Sony Corporation expects sales of its

ZENITH MODEL JRS00W videocassette record-
er has a suggested retail price of $1300.

Beta systems in the United States under
its own and other brand names to be
about 200,000 units, a third of its world-
wide sales. Furthermore, the company
predicts the industry is heading for “an
estimated $1 billion in sales by 1980.”
RCA says. “The home videocassette
recorder market will rcach the billion-
dollar annual sales level in three years
by the end of August, 1980. The industry
will sell 750,000 units in 1978, and well

JVC's VIDSTAR VHS SYSTEM consists of 2-
hour videocassette recorder/player; Vidstar
camera and color camera adapter; and video-
cassettes with 2-, 1- and '/:-hour playing times.

over a million will be sold in 1979.”

Toshiba predicts sales of 500,000 units
for the industry in 1978.

Magnavox is “conservatively” predict-
ing industry sales of half a million units in
1978.

Panasonic sces the industry selling “*be-
tween 500,000 and 750,000 units in 1978.

CASSETTE

TAKE-UP

SUPPLY
REEL — I

REEL

PINCH
ROLLER -—

LOADING
RING

ROTARY
CYLINDER-

d

BETAMAX TAPE LOADING SYSTEM. The initial starting point of the system with the cassette
inserted is shown in & When loading starts, the loading ring rotates counterclockwise and draws
tape out of cassette and around the rotating cyclinder as shown in b. (Rotating cylinder contains
video recording and playback heads.) When tape loading process is compieted, loading ring clamps
tape between capstan and pinch roller as shown in ¢

In 1979 we'll see an increase—we €an't
say precisely how big.”

JVC expects the industry to sell
400,000 units in 1978, 600,000 in 1980
and 800,000 in 1981.

Sanyo states: “Some of the predictions
made by others are not realistic. HVTR
will be a good, strong market in 1978, but
we tend to think that overall sales will be
somewhere under 200.000 units.”

A Gallup survey, commissioned by
Sony-Paramount and other intercsted
parties, estimated that HVTR. at current
prices, has a sales potential of S million
homes. A consultant on the project esti-
mated that 2 million homes would have
HVTR’s by 1980.

Another survey conducted by Arthur
Little predicts that by 1985, movie
houses will be obsolete as a result ol
viewers switching to projection TV's fed
by HVTR's, CATV and vidcodises
(should they actually become a viable
reality). The prediction hinges on expec-
tations that HVTR prices will drop
sharply as sales increase.

HVTR systems

There are four basic HVTR systems in
the consumer market. plus two variations,
for a total of six. They are:

1. The Beta (or Betamax) format de-
veloped by Sony at a reported cost of $33
million. This format is available as Bera /
and Beta 2 in several brands, the numbers
originally standing for hours of record/
play time.

2. The VHS formats. consisting of
VHS 2 developed by JVC and VHS 4
created by the parent company Matsu-
shita, in at least six brands. with the
numbers standing for opcrating times.

3. The V-Cord Two, the first long-
playing HVTR developed by Sanyo and
marketed under that brand name, provid
ing up to two hours of operating time.

4. The VX-2000, also known as the
Great Time Machine, developed by Mat-
sushita, offering up 1o two hours of opera-
tion and marketed in the U. S. under the
Quasar name.

The four basic systems are mutually
incompatible. But the Beta systems are
compatible in the onc-hour speed (with
exceptions). The VHS systems are also
compatible at the higher (two-hour)
speed.

WWW americanradiohistorv.com
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What helps the industry is that, in
addition to having some equipment com-
patibility, the brand-oriented consumer
has an option of brand names within the
Beta and VHS formats. If he buys a Beta
I unit bearing the Sony name, he ean
exchange one-hour tapes with a friend
who owns a two-speed Beta 2 machine
marketed under the Sony. Toshita or
Zenith brand names (but nor the one-
speed Beta 2 offered by Sanyo and
Sears). Tapes made on VHS 2 machines
can be played on units bearing the JVC.
Hitachi, MGA and Sharp names. These
same two-hour tapes can also be played
on VHS 4 machines in the VHS 2 operat-
ing mode. At the moment, RCA is hedg-
ing a bit on the compatibility between its
VHS 4 machines and those bearing other
names. While RCA guarantees compati-
bility between its model and others in the
two-hour mode. with respect to the four-
hour mode. it says there might be “a
slight degradation noticecable in inter-
change of tapes and machines™ in that
speed, and that “shght tracking crrors
might be possible.”™ A spokesman for
Matsushita/Panasonic stated the compa-
ny “guarantees perfect compatibility be-
tween VHS 4 machines in the four-hour
mode. Should there be some slight differ-
ence 1n picturc quality, 1t’s just a matter
of adjusting the tracking control.”

Let's take a look at some of the basic
operating characteristics. specifications
and features of the individual formats:

Beta 1 and Beta 2: Rotary two-hcad
helical scan system. Video signal: EIA
standard, NTSC type color. Tape speeds:
1.57 IPS for Beta 1: .79 IPS for Beta 2.
Video signal-to-noise: better than 40 dB.
Horizontal resolution: monochrome,
more than 280: color, more than 240
lines. Uses '/-inch tape in 3%/ X 6'4 X
1-inch cassette.

Beta units attach to TV set antenna
terminals. Piano-key operating controls
include ecject, rewind, stop, play, fast
forward, and record. Other controls and
facilities include a tracking control, pause
switch, power pushbutton, channel select-
ors, fine tuning, AFT pushbutton, memo-
ry switch. reset pushbutton for tape coun-
ter, program sclector and camera input
jack. Built-in or optional timers permit
recording when you are not there. A key
feature in the Sony Betamax model S1.-
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VHS TAPE LOADING SYSTEM. When the cas-
sette is inserted, two sets of loading poles draw
the tape out of the cassette and around the
rotary cylinder. The tape is in contact with more
than half the circumference of the rotary cylin-
der, which contains the video recording and
playback heads. The imped rollers spin as
the tape is supplied to insure smooth tape
travel. Simultaneously, the pinch roller shifts
toward the cassette and clamps the tape
against the capstan.

8200 is SNRS (Sony Noise-Reduction
System) to stabilize performance and
retain a high-quality picture.

Beta owners can watch one program on
the TV set to which the unit is attached,
and simultaneously record a program
from another channel via the unit’s built-
in tuners. Blank tape prices are about
$12.45 for one-hour, and $16.95 for two-
hour tapes.

VHS 2 and VHS 4: Rotary two-head
helical scan system. Video signal system:
EIA standard, NTSC-type color. Tape
speeds: 1.32 IPS for VHS 2: .66 IPS for
VHS 4. Video signal-to-noise: better than
43 dB. Horizontal resolution: more than
240 lines in color mode. Uses /2-inch tape
in 4.1 X 7.4 X 98-inch cassette.

The VHS 2 and VHS 4 units attach to
TV sets via their antenna terminals. The
VHS 2 unit, as supplied by JVC, has
cight operating controls for pause, audio
dub, record, rewind, stop, play, fast for-
ward and eject. Other features include a
timer select switch, microphone jack,
tracking control, search control (which
lets you easily and automatically rewind
tape to a predetermined point), tape
counter, recording selector (selects be-
tween TV or an auxiliary program
source), UHF and VHF tuners and auto-
matic fine tuning button. There’s a built-
in LED clock timer for recording when
you are away or occupied. A built-in
tuner permits you to simultaneously re-
cord one TV program as you watch
another.

The VHS 4 unit, as supplied by Matsu-
shita for RCA, Panasonic, Magnavox,
etc., is similar in basic specifications and
operating features to the JVC VHS 2
unit, except for four-hour record/play
capability plus switchable two-hour capa-
bility. The two formats are totally dissim-
ilar in appearance, with the VHS 2 some-
what smaller. VHS 4 units offer a memo-
ry switch that can be set to find any
particular point in a tape. They also offer
a remote pause control, with a 20-foot-

INDICATES
®COLOR SIGNAL PHASE

& 1R = 1 HORIZONTAL TV
> SCANNING PERIOD

A TRACK

(PHASE OF COLOR SIGNAL
REVERSES 180° FOR
EVERY HORIZONTAL
SCAN LINE)

BETAMAX FORMAT. Tracks are recorded
obliquely to the direction of tape travel. To
prevent chrominance signal crossstalk be-
tween recorded tracks, each alternate track is
recorded so that the ph of the chr

signal is reversed 180-degrees for each hori-
zontal scan line.

B TRACK
(PHASE OF COLOR
SIGNAL REMAINS
THE SAME)

long cord, to delete segments of material
while recording or to interrupt playback.
A special feature is automatic dehumidi-
fication for humid operating conditions.
Available as options are: two black-and-
white cameras—one for $300 with flip-up
viewfinder and one that sells for $400
with zoom lens and a through-the-lens
viewfinder—and a microphone that sells
for $10.95. Blank tape prices in the JVC
VHS 2 format are $15.95 for one-hour
tapes, and $19.95 for two-hour tapes. In
the VHS 4 format, prices are $17.95 for
two-hour tapes, and $24.95 for four-hour
tapes.

V-Cord Two: Rotary two-head helical
scan system. Video signal system: EIA/
NTSC standard. Tape speed: 2.91 IPS
for one-hour operation: 1.45 for two-hour
operation. Video signal-to-noise ratio:
better than 44 dB. Horizontal resolution:
color, 250 lines; monochrome, 300 lines.
Uses '/-inch tape in 4°/1s X 6% X |-inch
cassette. Note: In the one-hour standard
mode, the set operates as a rotary two-
head helical scan, for full field recording
and playback. In the two-hour long-
playing mode, it operates as a rotary
single-head helical scan, for skip-field
recording.

The V-Cord Two attaches to antenna
terminals of a TV set, or via a standard 8-
pin connector to the video monitor/TV
receiver for off-the-air recording. Piano-
key operating controls are: audio dub,
record, play, fast forward, rewind, stop
and eject. Other controls and features
include a power on-off switch, locking
pause control (which can be used for
*“stop-action” capability), a source con-
trol, a speed selector, a microphone input
jack, a VTR input control, digital counter
with memory and automatic fine tuning.
Built-in UHF and VHF tuners provide
off-the-air recording independent of the
TV set to which the unit is attached.
Available as an option is a digital clock
timer with LED readout for automatic
recording while you are away. Blank tape
costs $19.95 for a two-hour cassette.

VX-2000 Great Time Machine: Alpha
Scan single-head scan system. Video sig-
nal systems: NTSC. Tape speed: 2 IPS.
Video signal-to-noise ratio: better than 42
dB. Horizontal resolution: black-and-
white, 240 lines; color, 220 lines. Uses '/»-
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inch tape in 8/ X 5% X 1¥%-inch
cassette. Play/record time per tape: two
hours.

The VX-2000 connects to TV set an-
tenna terminals. Piano-key controls are:
fast forward, rewind, play, monitor, stop,
off-on. Other controls and features in-
clude: eject, auto stop, antenna selector,
pause/stop level, UHF and VHF sclect-
ors, start and automatic fine tuning.

Available as a $50 option is a preset-
table timer for automatic recording. Also
available is a remote pause/stop control
for editing out commercials or other
material during recording. Taping one
program is possible while you view anoth-
er program via a built-in tuner. A special
feature is a switchable video head dehu-
midifier to counteract formation of mois-
ture on the recording head under high-
humidity conditions, or if the machine is
moved suddenly from a cold to a warm
environment. Blank tape prices are:
$16.95 for one-hour tapes; $19.95 for
100-minute tapes; and $24.95 for two-
hour tapes.

While most of the Beta and VHS units
look quite similar, this is only temporary.
Some units under contract production
will be face-lifted with proprietary
designs. In some cases, manufacturers
will shift from contract sourcing to their
own production, with individual designs.
Eventually, HVTR’s will look as similar
or as dissimilar as audio tape recorders do
today.

The same design changes will apply to
features. Currently some firms are locked
into machines made for them for market-
ing under their own brand names. As

QUASAR’S GREAT TIME MACHINE features A/-
phaScan single-head video recording system.
Cassettes, available at extra cost, record and
playback up to two hours.

initial production problems ease up, it
will be possible for those firms to obtain
units made with special features that may
not be offered by the OEM suppliers in
their current models.

Playing times

While the operating time of the VHS 4
system obviously has an edge over that of
the other systems, this advantage will be
reduced to some extent in the Beta
formats. Sony decided to improve its
position by lengthening the operating
time of its hardware through an upcom-
ing new tape (L-750) that offers a longer
record/play time. The end result is that
the Beta 1 machines can function for 1%/
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hours, and the Beta 2 machines, for three
hours-per-cassette.

Simultaneously, Sony announced a
$100 changer that allows two Beta cas-
settes to be played (or recorded) succes-
sively for up to six hours of programming.
(During recording, the user loses 10 to 12
seconds of program material in the
changing cycle between tapes.)

Camera equipment

While the home videocassette user has
it made in terms of off-the-air color
recording, his lot is not as happy in terms
of do-it-yourself “live” color recording.
At press time, only threc color cameras
that could be classified as ‘“‘consumer-
type” were available—at prices higher
than those of the HVTR’s they'd be used
with. One color camera from JVC, priced
at $1500, uses two */s-inch vidicon tubes
and has an optical viewfinder. Another
camera from Toshiba, priced at $1700,
uses a single 1-inch vidicon tube with a
stripe filter and has an optical viewlinder.
Another version of the Toshiba model,
offered under the GBC brand name, is
priced at $1595.

If color is a must, you have to dig deep
into your wallet. Or you can scttle for
black-and-white programming and use
cameras in the $260-t0-$400 range, as

SONY MODEL SL-8200 BETAMAX. Each cas-
sette has a two-hour record/playback capac-
ity.

offered by the companics supplying re-
corders as well as camera specialty
firms.

As for recording sound, it’s no-sweat
proposition; the video cameras have built-
in microphones. Also, some cameras con-
nect into the remote-pause-control con-
nection, thus enabling you to turn the
HVTR on and off from the camera.

Prerecorded tapes

Beta and VHS HVTR equipment own-
ers will not suffer a lack of prerccorded
tapes. They will have a substantial variety
of choices initially (over 1000 tapes in the
Beta format at press time), and eventually
will have a vast library from which to
satisfy most tastes. Furthermore, in many
instances, they need not buy the tapes;
they can rent them.

The prime candidates for videocassette
programming are movie films. Alrcady
available are many recent and ancient
classics from several major fitm compa-
nies; recent hits (great and not-so-great);
the mixed-bag products of secondary pro-

ducers; X-rated films; travel films; come-
dy packages that are mainly in the public
domain; sports activities; educational
films; documentaries, etc.

And there’s additional program poten-
tial. Sony, through independent compa-
nies, offers a service that electronically
color-corrects old 8-mm home movies
and 35-mm slides, and transfers them to
videocassettes for Beta-format playback.
One company is S/T Videocassette Du-
plicating Corp., Leonia, NJ. This com-
pany provides the service through over
200 retail store depots. Another com-
pany, Show/Tapes, Hollywood, CA, of-
fers film-to-videocassette transfers of Su-
per 8-mm home movies, at $[-per-minute
plus the cost of the blank tape.

These are merely examples of what’s
currently available. By the time this
appears in print, dozens of companies will
probably be selling recorded videocas-
settes and offering film-to-tape transfer
services.

As the HVTR industry develops, you
can expect to see hundreds of specialty
operations offering videocassette rentals.
At this moment, it’s too early to tell what
rental fees will be. We'll venture to guess
that initially fees will be high, but will
drop markedly as competition cxpands.
Essentially, rentals will become a viable,
affordable approach to providing viewers
with a variety of programs.

Pricing

The big question is “what will happen
to videocassette deck pricing?” Since last
July, manufacturers’ original list prices
have been decimated on the retail front
for three reasons: (1) Anxious dealers
moving merchandise just to keep their
cash flow active regardless of low profits;
(2) Aggressive, highly competitive
dealers seeking to garner a big share of
the market early on; or (3) merchants
who won't let a customer walk out with-
out buying something.

Another aspect of the pricing picture is
the bottom-line reality of the marketing
front. Companies are in a bind: They have
to amortize millions of dollars in research
and development costs for their HVTR
products, and yet come up with prices
that will be reasonably attractive to both
dealers and consumers. RCA took the
bull by the horns by list-pricing its Mat-
sushita-made system for $95 less than
Panasonic, a division of Matsushita. A
spokesman for Panasonic explained: “To
Matsushita, Panasonic, even as a division,
was merely another customer placing an
order. RCA got there first, with a big
order—bigger than what we expected to
place. We just couldn’t list-price our sets
as advantageously as RCA and give our
dealers realistic profit margins.” (Realis-
tic and viable retail profit margins in the
TV /electronics field are about 30%.)

Industry observers predict that HVTR
pricing will settle to realistic levels even-
tually, enabling companies to amortize
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their research and development costs on a
long-range basis by working on smaller
profit margins now when the industry is
just getting off the ground. By making
sure that the industry establishes itself,
the companies are assuring themselves of
research and development amortization.

Other developments

Based on reports circulating in the
industry as we go to press, you can expect
the following developments:

Sony and Toshiba will manufacture
single-speed two-hour Beta 2 machines at
lower prices (possibly $150 less) than
current two-speed models (one- and two-
hour operation). These units will be
smaller and lighter than two-speed mod-
els and will have built-in timers.

Toshiba will produce a lower-priced
version of 1ts $1700 color camera.

More big-name manufacturers will
enter the HVTR field . . . companies
like Admiral, Superscope, General Elec-
tric, Pioneer, Aiwa, Akai, plus giant
retailers such as Montgomery Ward and
J. C. Penney. At press time, the above
firms are studying the HVTR field, along
with others unwilling to tip their hands
for competitive reasons. New companies
are entering the field, new videotape
recorders are being introduced and prices
are changing, namely downward. Thus,
by the time this appears in print, it is
possible that some of the facts and figures
given in this article will have changed.

SANYO V-CORD I, model VTC 8200, teatures 2-
hour recording on single cassette.

Is videotaping illegal?

Currently pending is a suit by MCA-
Universal against Sony Corporation. The
suit charges that using videocassette re-
corders infringes on MCA-Universal’s
motion piclure copyright position on
films that are recorded from TV broad-
casts, and results in unfair competition.
Disney Productions is also on the side of
MCA-Universal.

In the suit, MCA-Universal asks that
Sony be forced to stop producing and
selling Betamax recorders, and that exist-
ing tapes of copyrighted material be
impounded (and presumably destroyed).

W hatever the outcome, it is expected
to affect all HVTR producers. One pre-
diction is that the suit is doomed and may
never reach the cousts. Another is that,
should MCA-Universal win, HVTR
equipment owners will have to pay a use
tax on that equipment. R-E
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Dolby FM-

ore than just noise
reduction

A Dolby B system does more than just reduce noise
in FM broadcasts, it permits stations to transmit program
material with wider dynamic range. Here’s how.

MOST READERS OF RADIO-ELECTRONICS
are familiar with Dolby noise-reduction
or Dolby-B systems in stereo cassette
tape decks. However, to review quickly,
the Dolby-B circuit is a specialized comp-
ander in which high-frequency, low-level
program material is progressively boosted
(depending on amplitude) during encod-
ing and symmetrically attenuated during
playback.

Figure | shows the typical Dolby-B
encoder characteristics. The decoding
processor imparts converse curves (atten-
uating high frequencies appropriately at
each level shown) so the net response for
the two-part process is flat over the entire
audio-frequency range. Since objection-
able noise or tape hiss occurs primarily at
high frequencies, the chief virtue of the
Dolby-B system as applied to tape record-
ing is its ability to reduce such high-
frequency noise by as much as 10 dB.
This is a substantial improvement, espe-
cially with cassette tapes, which, without
such added noise reduction, can provide a
maximum signal-to-noise (S/N) ratio of
not much more than 55 dB (assuming
that top-grade tapes are used with top-
quality tape decks).

In view of the emphasis placed by tape
deck users on the Dolby system’s noise-
reduction capability, it is not surprising
that ever since this system was applied to
FM and stereo FM broadcasting, most
audiophiles have considered Dolby FM as
simply a way of reducing background
noise during weak FM reception. Indeed,
if you live far from a station and have
been plagued with inadequate S/N ratios.

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

background noise is reduced significantly
if the station begins using Dolby and if
your tuner or receiver is equipped with
the necessary modification circuitry and
decoder. In most listening situations,
however, such noise reduction is imper-
ceptible.

Figure 2 show why this is so. A modern
tuner or receiver can provide a maximum
S/N ratio of 70 dB or more when a strong
signal is fed to its antenna terminals. A
strong signal is one that is greater than
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FIG. 1—DOLBY-B ENCODER characteristics
show how low-level, high-frequency program
material is progressively boosted according to
the amplitude of the program material.

www.americanradiohistorv.com

around 100 uV (or, in power terms, 45
dBf referred to a 300-ohm antenna in-
put). In most listening situations (partic-
ularly if a good outdoor FM antenna is
used), tuners and receivers are provided
with far more signal strength than that. A
70-dB S/N ratio is better than that avail-
able in most program material (records,
tapes, etc.) transmitted over FM. Thus,
even if Dolby adds another 10 dB of S/N
capability (at high frequencies), residual
noise is still generated more by the
program material than by the transmis-
sion medium. Then why do stations both-
er to switch to Dolby, and why do more
and more tuner and receiver manufac-
turers incorporate some or all the Dolby
circuitry in their products?

Pre-emphasis and de-emphasis

When FM broadcast standards were
first established in the United States, it
was realized that for the most noise-free
performance, broadcast signals had to be
processed in a particular way, both at the
transmitting and receiving ends.

A form of treble boost, known as pre-
emphasis, is used at the transmitting end.
Program material is passed through a
circuit that boosts high-frequency tones
in accordance with the curve shown in
Fig. 3. This curve is known as a 75-us pre-
emphasis curve (the R—C time constant
required to produce this response). By
installing the converse response at the
tuner or receiver (as shown in Fig. 4), a
flat musical response is restored while
high-frequency hiss or background noise
is reduced in much the same way as
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FIG. 2—MODERN FM TUNERS can typically provide a S/N ratio of 70 dB or more with a 100-uV signal
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FIG. 3—75-us PRE-EMPHASIS CHARACTERIS-
TIC is used by non-Dolby FM broadcasters.

would be the case if you turned down the
treble control on your amplifier, but with
no attendant loss of musical highs in the
program material.

Since the Federal Communications
Commission limits FM modulation at any
audio frequency to =75 kHz, examine
what adding pre-emphasis at the broad-
cast end does to the station’s dynamic
range capability (the ability to transmit
the softest and foudest musical passages
without altering their relative intensi-
tics). If you wanted to broadcast a series
of tones, each modulating the transmitter
to its full *=75-kHz limit, it would be
necessary 10 reduce the broadcast-tone
amplitude beginning at about 1 kHz. At
10 kHz, that tone’s amplitude would have
to be reduced by 13.66 dB; while at 15
kHz, which is the highest tone that can be
transmitted over FM, the tone amplitude
would have to be diminished by 17.07 dB,
since the pre-emphasis (or treble boost)
built into the system would raise the
modulation level to the =75 kHz max-
imum.

In the early FM days, programs did
not have as much high-frequency content
as they do 1oday, so the 75-us pre-
emphasis and de-emphasis standard
adopted by the FCC for improved S/N
performance imposed no particular hard-
ship upon broadcasters. Rarely, if cver,
did high-frequency music push the modu-
lation levels high enough to exceed + 75-
kHz.

Interestingly enough, by the time Eu-
ropean countries began FM broadcasting,
program material had improved to the
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FIG. 4—75-us DE-EMPHASIS CHARACTERIS-
TIC restores a flat frequency response in FM
tuners.
point where somewhat less pre-emphasis
was needed if all the tenes were to be
transmitted without having to reduce av-
erage modulation or without having to
compress musical peaks. Accordingly. the
Europeans adopted a less extreme pre-
emphasis/de-emphasis characteristic,
known as a 50-us pre-emphasis (or de-
emphasis) curve. If a 50-us time constant
is used, the maximum boost at 15 kHz is
only around 14 dB instead of 17.07 dB.
However, with modern programs, this
extreme treble boost at the transmitting
end still poses problems. Broadcasters
must limit peak modulation levels by
using compression circuits, peak
limiters and other devices that alter the
dynamic range of the music and degrade
the naturalness of the reproduced
sound.

‘When Dr. Ray Dolby first proposed
that his noise-reduction system be applied
to FM broadcasting, he suggested that
the pre-emphasis and de-emphasis used
with Dolby be further reduced to 25 us,
as shown by the curves in Fig. 5. This
suggestion was made after conducting
studies of the peak levels reached in
modern recorded music. To underline the
importance of this change in pre-empha-
sis and de-cmphasis, Dolby Laboratories
recently published a graph (Reproduced
in Fig. 6.) showing the cffect of 75-us
pre-emphasis and de-emphasis on a 50-
watt amplifier’s effective power-output
capability.

Superimposed on the graph in Fig. 6
(supplied through the courtesy of Dolby
Laboratories, Inc.) are various power re-
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FIG. 6—EFFECT OF 75-us PRE-EMPHASIS and
de-emphasis on a 50-watt amplitier’s effective
power output capability.
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quirement points obtained by rescarchers
(listed in Fig. 6) who have studied this
matter. Note that even with modern pro-
grams, the full 50 watts of our hypothet-
ical amplifier is not nceded at high
frequencies, but often more power is
needed than is possible to achieve when
we take into account the cffect of 75-us
de-emphasis used in standard United
States FM broadcasting.

By changing the de-emphasis and pre-
emphasis characteristics during a Dolby
broadcast. not only is the usual noise
reduction associated with the Dolby “B"
system achieved, but the broadcaster is
permitted to increase average modulation
levels without having to interject undesir-
able compression or limiting, which re-
sults in a greater and more realistic
dynamic range. The increased noise level
that results from the reduced pre-em-
phasis/de-emphasis characteristic used
is more than offset by the noise-
reducing properties of the Dolby-B sys-
tem itself.

Compatibility

There are two levels of incompatibility
between a tuner or receiver equipped
with standard 75-us de-emphasis and a
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Dolby FM received program. First. the
non-Dolby tuner or receiver does not
have the necessary decoder to continu-
ously and dynamically expand the high-
frequency content of low-level signals.
Sccond, a program broadcast with 25-us
pre-cmphasis, when played back through
a tuner or receiver equipped with a 75-ps
de-emphasis network, will sound defi-
cient in treble response since the treble
frequencies are being rolled oft at a great-
er rate than they are being boosted at the
broadcast end.

Fortunately, these two cffects work in
opposing directions. The extra boost of
low-level high-frequency signals con-
trolled dynamically (depending upon lev-
¢l) by the Dolby encoder at the station
end tends to oflsct the extra fixed treble
cut introduced by the higher de-emphasis
rate at the receiver. However, since one
effect varies according to program level
while the other effect is fixed, perfect
cancellation of the two occurs only for a
narrow loudness range, and Dolby FM
broadcast listeners have noticed that
*“things are not quite right” on a conven-
tional non-Dolby-equipped tuner or re-
ceiver.

Most FM tuners and receivers do not
have cither a 25-us/75-us de-emphasis
switch or a built-in Dolby decoder. How-
cver, some new, relatively expensive
tuners and receivers do come equipped
with one or both of these features. If you
own an older set, you must do two things
in order to enjoy the full benefits of
Dolby FM broadcasting. First, you must
buy a separate Dolby decoder. However,
some cassette decks permit you to use the
already built-in Dolby circuitry in such a
way that the output of the tuner is fed to
the cassette deck (even when no record-
ing is to be made) and heard via the
deck’s playback output, which has al-
ready been subjected to Dolby decoding.

Second, the de-emphasis of your cur-
rent tuner or recciver must be made
switchable so that the matching 25-us de-

10039(75us) I >
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FIG. 7—-DE-EMPHASIS SELECTOR circuit con-
nects directly to the output of an FM tuner that
has an output impedance less than 2,000 ohms.
Component valves associated with 75-us are
for use with tuners designed for U.S. standard
75-us de-emphasis. Component valves asso-
ciated with 50-us are for use with tuners
designed for the European standard 50-us de-
emphasis.
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FIG. 8—BUFFER CIRCUIT connects between
de-emphasis circuit shown in Fig. 7 and tuners
that have an output impedance greater than
2,000 ohms.
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FIG. 9—ACTIVE DE-EMPHASIS SELECTOR cir-
cuit compensates for insertion loss.

emphasis characteristic can be selected.
For this purpose, a small adapter made by
Switchcraft (smodel 621P1) can be pur-

chased. If you want to build it yourself,
Fig. 7 shows a circuit similar to the
circuit used in the Switchcraft adapter.
This circuit would be suitable for use
with tuners having an output impedance
lower than 2.000 ohms. For tuners with a
higher output impedance, an active buf-
fer must be used between the tuner
output and the input to the compensator.
Figure 8 shows a suitable buffer circuit.
Any low noise transistor such as a
2N3707 can be used.

Since the normal passive compensator
shown in Fig. 7 introduces an insertion
loss (at low frequencies) of up to 10 dB
(when usced to convert 75-us de-emphasis
to 25-us de-emphasis), somc tuners may
not have sutlicicnt output voltage to drive
some Dolby decoders through the series-
inserted compensator. In that case, an
active circuit incorporating both gain and
the necessary de-emphasis is required.
Figure 9 shows such a circuit.

Dolby FM misuse

The advantages gained through using
Dolby FM can casily be offset by poor
station practices. If, for example, a station
switches over to Dolby in order to trans-
mit louder average levels, and continues
to usc peak limiters and compressors,
then the real bencfit of Dolby FM is lost
and listeners are subjected to the same
monotonous nondynamic music program-
ming that prompted Dolby to suggest
using his system in the first place. Al-
though many stations do not take advan-
tage of the added dynamic range potential
afforded by Dolby, some broadcast engi-
neers recognize the real benefits of Dolby
FM and modify their studio console prac-
tices accordingly. much to the enjoyment
of their listeners. If you are in an area
where onc or more FM stations use Dolby
for all or part of their broadcast day and
you believe that they are not taking prop-
er advantage of the system, you might do
them and yourself a lavor by pointing it
out to them. R-E

2-micrometer MOS devices slated
for 1979

National Semiconductor states that it will
have large-scale MOS integrated circuits
built in 2-micrometer pattern geometrics
by 1979, with the first such device being a
64K CCD memory. Most of the industry is
still struggling with 4 micrometer geo-
metrics.

Pierre Lamond, National's director of
technology, says that the company has
developed the electron-beam masks and
projection-printing techniques necessary
for the production of such 2-micrometer
prototypes within the next 12 months.
Along with other U.S. semiconductor man-
ufacturers, National is emphasizing n-MOS
technology in its production plans for the
future.

Electronic voice system to aid
vocally handicapped

A hand-held battery-operated electronic
voice system called the Phonic Mirror

HandiVoice has been developed by Votrax,
a division of Federal Screw Works. Design-
ed specifically to aid the many children and
adults who are vocally afflicted as a result
of disease or other causes, the device is a
programmable speech synthesizer resem-
bling a hand-held calculator.

The user enters a series of commands on
the unit’s keyboard; the digit combinations
correspond to words that the machine will
then reproduce. Up to 40 commands can
be stored in memory until recalled by the
TALK pushbutton. The commands are fed to
the phonetic synthesizer, an analog of the
human vocal system; the sounds are then
articulated through a built-in 4-ohm, 400-
milliwatt speaker. According to a company
spokesman, the machine "has an unlimited
vocabulary, since it stores the sounds that
make up all words, not just a limited selec-
tion of words.”

The HandiVoice is expected to be avail-
able in April and will sell for less than
$2000.
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Texas department store sells
microcomputers

Foley’s, the Houston-based division of
Federated Department Stores, is the first
mass merchandiser to stock computer sys-
tems and associated software in its calcu-
lator department. Until now, all computer
merchandising has been handled by small
independent retailers.

According to Joseph Sternberg, Foley's
divisional merchandise manager, sales of
the $5000 Altair systems and software will
be aimed at small and medium business
concerns and at the home computer mar-
ket. Burcon, the A/tair distributor in the
Houston area, will furnish the mini-floppy-
discs for the Altair computer systems.

The software programs that will be avail-
able at Foley's are: a mailing list mainte-
nance file; small business and home check-
maintenance files; standard computer
games (such as Star wars);, an auto log;
and educational, numbers, chemistry and
finance programs. R-E
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IF YOU HAVE THOUGHT OF US. PIONEER
Electronics only as a manufacturer of
stereo receivers, it may come as a sur-
prise to you to learn that they also
produce a complete line of cassette and
open-reel tape decks. The cassette units
initially fell into a midpriced category.
As the casscttes met with increasing
success in the U. S., models were added
to each end of the price spectrum, front-
loading models were added in all price
categories and the product line continued
to expand to meet different budgets and
tastes.

The model CT-F1000, shown in Fig. 1,
represents Pionecer’s best and most expen-
sive effort to date. The unique feature
that places it way ahead of the next lower
unit, model CT-F9191, is its “three-
head” construction that enables you to
monitor recordings as they are being
made, much as you would with an open-
reel deck. Furthermore, Pioneer’s two-in-
one head package (separate record and
play coils and gaps all contained in a
single head package) reduces the distance
between the record and play gaps, and
records can be played back with minimal
time lapse.

A flip-away hinged cover protects the
precision heads when the machine is not
in use. Swinging the cover out of the way
permits you to easily insert any standard
cassette, with the tape downward, and
rear illumination makes tape travel clear-
ly visible. This simplified arrangement
also permits easy access to tape heads for
cleaning and maintenance. A tiny rotary
PITCH CONTROL, just to the left of the
cassette compartment (see Fig. 1), varies
the tape speed by 6% and is used only in

playback (for playing tapes that might
not have been recorded at the correct
speed). The POWER on-off toggle switch is
located at the lower left of the panel. The
piano-key transport controls are linked to
solenoid-drive circuitry, which mcans
that you can switch from one transport
mode 1o another without having to press
the sTop button. The modes provided are
fast forward, fast rewind, stop, forward
play and record. The latter two keys must
be pressed together to record.

Twin meters at the upper right of the
panel arc calibrated from —40 dB to +5
dB. Between the meters are four light
indicators. The uppermost indicator is an
LED marked PEAK that flashes when
peak levels equal or exceed a +5-dB
recording level. The remaining lights in-
dicate that the recording mode has been
selected, that Doiby circuitry has been
activated and that CrO, tape has been
inserted in the cassctie compartment
(and the bias and equalization have been
automatically selected for such tape).

To the right of the cassette compart-
ment are a three-digit counter, RESET
button and a MEMORY switch that, when
depressed, automatically stops the rewind
mode when the preset digit counter
reaches **000.” Dual, concentrically
mounted microphone/DIN level, line re-
cord level and playback output level con-
trois each have memory marker discs that
can be set to remind you of preferred
record and playback levels for a given
recording setup. Twin microphone inputs
(one for each channel) are located to the
right of the output level control knobs,
while just below is a headphone jack.

Lever controls along the lower section
of the panel include a PAUSE swilch,
record LIMITER switch (uscful for limit-
ing unexpected peaks during microphone

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Frequency Response: Standard tape, 30 Hz to 15 kHz, +3 dB; CrO, tape or equiva-
lent, 30 Hz to 17 kHz, +3 dB. Wow and Flutter: 0.05% WRMS. Harmonic Distortion:
1.3% at 0-dB record level. Signal-to-Noise Ratio: Less Dolby, 54 dB. Fast wind time:
65 seconds. Heads: Combination unicrystal ferrite record and unicrystal ferrite play-
back plus ferrite erase. Motors: one electronically controlied DC motor pius one DC
torque motor (reels). Input Sensitivities. Maximum: Microphones, 0.22 mV; Line, 60
mV. Output Levels: Line, 450 mV; Headphones, 62 mV into 8 ohms. Power
Requirements: 120 VAC, 60 Hz, 45 watts. Dimensions: 16%s W X 7% H X 14%e
inches D. Weight: 26 Ibs. Suggested Nationally Advertised Value: $600.
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recordings), a two-position BIAS switch, a
three-position equalization switch (with a
setting for FeCr tape), a DOLBY switch
with an extra position for Dolby FM that
introduces a multiplex filter. Two Dolby
calibration controls and a 400-Hz TEST
tone switch are next, followed by what is
perhaps the most important control on
the panel—the SOURCE/TAPE switch.
This switch, made possible by the three-
head configuration, permits you to moni-
tor recordings in progress, making it easy
to compare recorded results with the
source material being recorded.

The rear panel is equipped with two
sets of input jacks and two sets of output
jacks. Duplication of inputs and outputs
makes it easy 10 use for dubbing and for
feeding program material to a second tape
deck. A combination DIN Record/Play
connector, convenience AC receptacle
and a ground terminal are also located on
the rear panel.

Lab measurements

Table I lists the results of our lab
measurcments. The three-hcad configu-
ration made it possible to plot continuous
frequency response curves as well as the
3-dB rolloff points shown in Table L.

We used our spectrum analyzer to
make a sweep-frequency recording at 0-
dB record level, using TDK Audua C-60
cassette tape, with the bias and equaliza-
tion set for “standard” tape. The 0-dB
record level is used primarily to gain
insight into the saturation characteristics
of the machine/tape combination.

The more meaningful record/play re-
sponse is measured at a —20-dB record-
ing level, and note in Fig. 2 that the lower
trace shows a slight rise that peaks at

1

N

8161 AHVNYE3d

(2]
©


www.americanradiohistory.com

RADIO-ELECTRONICS

D
Q

around 14 kHz, before it falls off to the
—3-dB point at 17 kHz. All in all, these
were excellent results for this high-quali-
ty standard tape.

The same measurements were made
using TDK SA C-60 tape, and the scope
photo of Fig. 3 shows the results for 0-dB
and —20-dB record levels. The bias and
cqualization were reset to the CrQ, posi-
tion (although the TDK SA C-60 tape is
a ferric-particle tape, it requires the same
high bias and equalization settings of
CrO, tape). These measurements show
that there was no rise in response at the
high end, but the —3-dB point was
reached a bit sooner, at an acceptable 16
kHz. The true superiority of the “SA”
tape is indicated more by the distortion
and signal-to-noise results than by the
slight difference in observed record/play
frequency response characteristics.

Be aware that the single-reading distor-
tion numbers measured for this or any
other cassettc deck are actually somewhat
deceptive. An ordinary distortion analyz-
er combines wide-spectrum noise with
actual harmonic distortion and yields one
figure, in percent. For a more accurate
reading of harmonic distortion products,
it is preferable to use a spectrum analyzer
1o observe the actual harmonics separate-
ly from the noise. Figure 4 shows the

FRECUENCY pits

results we obtained using the TDK Au-
dua tape, and Fig. 5 shows results for the
“SA” tape sample. In Fig. 4, the clearly
visible dominant third-harmonic compo-
nent is about 48-dB lower than the 1-kHz
fundamental at center-screen. (Each ver-
tical division is a 10-dB amplitude
change.) Thus, the third-harmonic com-
ponent represents barely 0.4% distortion.
In the case of the “SA” tape sample,

Manufacturer: Pioneer

FREQUENCY RESPONSE MEASUREMENTS

second-harmonic distortion was some-
what higher compared with third-har-
monic¢ distortion, but both were necarly
52-dB below the fundamental. Combin-
ing both distortion components results in
a figure of only 0.355% or so.

Table 11 shows our overall evaluation
and summary comments regarding the
features and performance of the Pioneer
model CT-F1000 cassctte deck. R-E

TABLE |

Model: CT-F1000

CASSETTE TAPE DECK MEASUREMENTS

Frequency response, standard tape (Hz-kHz + dB)
Frequency response, CrO, tape (Hz-kHz +dB)
Frequency response, other (see text) (Hz-kHz + dB)

DISTORTION MEASUREMENTS (RECORD/PLAY)
Harmonic distortion at —3 VU (1 kHz) (%)
Harmonic distortion at 0 VU (1 kHz) (%)

Harmonic distortion at +3 VU (1 kHz) (%)

Level for 3% THD (1 kHz) (dB)

SIGNAL-TO-NOISE RATIO MEASUREMENTS
Standard tape, “Dolby’ off (dB)

Standard tape, “Dolby” on (dB)

**SA™ tape, Dolby off (dB)

“*SA” tape, Dolby on (dB)

MECHANICAL PERFORMANCE MEASUREMENTS
Wow and flutter (%, WRMS)
Fast wind and rewind time, C-60 tape {seconds)

COMPONENT MATCHING CHARACTERISTICS

Microphone input sensitivity (mV)
Line input sensitivity (mVv)

Line output level (mV)

Phone output level (mV)

Bias frequency (kHz)

TRANSPORT MECHANISM EVALUATION
Action of transport controls

Absence of mechanical noise

Tape head accessibility

Construction and internal layout
Evaluation of extra features, if any

OVERALL TAPE DECK PERFORMANCE RATING

Retail price

Price category
Price/performance ratio
Styling and appearance
Sound quality
Mechanical performance

WWW_americanradiohistorv.com

R-E R-E
Measurements Evaluation
28-17, 3 Excellent
27-16, 3 Very good
N/A N/A
STD/TDK SA
1.3/1.0 Very good
1.3/0.9 Excetlent
1.5/1.1 Excellent
+7.0/+6.5 Excellent
52 Very good
62 Very good
57 Excellent
66 Excellent
0.06 Superb
60 Good
0.21
45
370
55
75
Superb
Excellent
Excelient
Superb
Excellent
Excellent

TABLE I
OVERALL PRODUCT ANALYSIS

$600
Medium/high
Excellent
Very good
Excelient
Superb

Comments: The separate record and playback head, mounted in a single housing, makes the
model CT-F1000 a true three-headed cassette deck and should not be confused with
lesser machines which manage to cram in a third, poor quality monitoring head that
serves as a most minimal indication that recording is taking place. By separating the
record and play head functions, each can be designed for optimum performance and
that seems to be just what Pioneer has done. However, there is much more to the
model CT-F1000 stereo cassette deck than its three-head configuration. Tape trans-
port 1s smooth and flawless, thanks in part to the dual-capstan drive that reduces
erratic effects caused by less-than-perfect cassette housings. We appreciated the
presence of the Dolby calibration controls; an absolute necessity if you hope to use the
Dolby noise-reduction system as it was designed to be used. This feature, present on
earlier machines, was dropped so as not to confuse users, but anyone who purchases
a deck such as this is certainly capable of handling the calibration. There are so many
hidden refinements in this deck besides the obvious front-panel control features that
they can only be appreciated through extensive use of the machine. Consider the slack
take-up system, for example. When a cassette is inserted, the takeup motor goes into
the rewind mode for a fraction of a second, automatically, to take up the slack which
might otherwise impair performance of the dual-capstan drive system. What Pioneer
terms “foliow-on recording™ allows the user to edit electronically by going into the
record mode during playback, which is similar to the “flying-start" recording
commonly found in open-reel machines. The mode! CT-F1000 has just about every
standard feature of a top-quality deck and some that aren't so common.
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LIKE OTHER RECEIVERS IN SONY'S PRO-
duct line, the new model STR-7500SD
features a completely different look; and
one that is more than just a cosmetic face-
lifting of earlier designs. A close exami-
nation of the front panel of this highest
powered receiver {rom Sony will quickly
causc you to take another look at more
conventionally arranged panels, for Sony
has really gone all out to make this onc of
the easiest to use and understand layouts
that we have seen to date. The front panel
(see Fig. 1) has a large tuning knob and a
step-type calibrated master volume con-
trol in the upper right hand corner. A
—20-dB audio MUTING switch (handy for
lowering the volume when answering the
doorbell or a phone) is logically posi-
tioned right near the volume control. A
POWER pushbutton is at the upper left,
and alongside it are signal-strength/mul-
tipath and center-of-channel tuning
meters mounted behind a smoked plastic
insert. Hluminated words that indicate
sterco reception and the activation of the
built-in Dolby FM circuits are located in
the same general area.

The long lincar FM dial scale (cali-
brated at every 200 kHz), the AM dial
scale, TAPE dubbing selector switch, tape
MONITOR switch and program sclector
switch are tastefully framed within a
large area that extends from the center of
the pancl downward with the upper sec-
tion of this arca in a dark background
color, and the lower arca contains the

remaining controls, jacks and switches.
Thesc include a headphone jack; a SPEAK-
R selector switch (up to three sets of
speakers can be connected); high-cut and
low-cut FILTER switches, with sclectable
cutoff switches for cach; dual-concentric
BASS and TREBLE tone controls; BALANCE
control; acoustic compensator switch:
MUTING, FM DOLBY and MULTIPATH push-
button switches (the multipath switch
changes the function of the signal-
strength meter to that of a multipath indi-
cator) and a mono/stereo switch. Also
contained within this area is an external
adaptor switch that acts as another cir-
cuit-interruption point for the addition of
such devices as graphic equalizers, expan-
ders, 4-channel adapters, etc. There is an
auxiliary input jack which, when used to
connect a tape deck or other high-level
program source from the front panel, cuts
out other devices already connected to the
AUX terminals at the rear panel.

The acoustic compensator switch has
three positions in addition to the OFF
setting. One position introduces conven-
tional loudness compensation, another
adds bass boost only {the amount of boost
is determined by VOLUME control
settings) and the last position introduces
a very moderatc mid-frequency boosl
(around 3 dB centered at 1 kHz) for
increased musical presence. The separate
three-position tape dubbing and monitor-
ing switches permit dubbing from onc
tape deck to another while listening to
other program sources as well as full
monitoring from either of two connected
tape decks.

FM TUNER SECTION:

AM TUNER SECTION:

Hz, or 25 Hz.
GENERAL SPECIFICATIONS:

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Mono Usable Sensitivity: 1.7 uV. 50-dB Quieting: mono, 3.5 uV; stereo, 45 uV. S/N
Ratio: mono, 73 dB; stereo, 68 dB. Harmonic Distortion: mono, 0.2% at 100, 1000 and
10,000 Hz; stereo, 0.3% at 100 and 1000 Hz, 0.6% at 10 kHz. Frequency Response: 30
Hz to 15 kHz, +0.2,— 1.5 dB. Selectivity: 80 dB. Capture Ratio: 1.0 dB. AM Suppres-
sion: 54 dB. Image Rejection: 75 dB. IF Rejection: 100 dB. Spurious Rejection: 100
dB. Subcarrier and SCA Rejection: 60 dB. Muting Threshold: 5.0 uV. Stereo Separa-
tion: 40 dB at 1 kHz; 35 dB at 100 and 10 kHz.

Usable Sensitivity: 100 uV (external antenna). S/N Ratio: 50 dB. Selectivity: 35 dB.
Image Rejection: 40 dB. IF Rejection: 35 dB. Distortion: 0.5%.

AMPLIFIER AND PREAMPLIFIER SECTIONS:

Power Output: 125 watts-per-channel, 8 ohms, 20 Hz to 20 kHz. Rated Harmonic
Distortion: 0.07% IM Distortion: 0.07% (0.05% at 1 watt). Damping Factor: 40 (8
ohms). Input Sensitivity: phono, 2.5 mV; high level, 250 mV. S/N Ratio: phono, 72 dB
(**A" welghting); high level, 90 dB ("*A” weighting). Frequency Response: phono, RIAA,
+0.5 dB; high level, 10 Hz to 30 kHz, +0, —2.0 dB. Phono Overload: 100 mV. Bass
and Treble Range: + 10 dB at 100 and 10 kHz. Low Boost & Presence: +9 dB at 50 Hz
and +3 dB at 1 kHz. High and Low Filters: 6 dB-per-octave at5 kHz, or 10 kHz and 50

Power Requirements: 120 VAC, 60 Hz, 300 watts. Dimensions: 19% W X 6%s H X
20%s inches D. Weight: 50 Ibs., 2 oz. Suggested Retail Price: $700.

The rear pancl contains, in addition to
the usual screw-terminals for connection
of external AM and 300-ohm FM anten-
na leads, a 75-ohm coaxial connector.
Two pairs of phono input jacks, AUX, TAPE
| and TAPE 2 input and output jacks, an
FM detector output jack and external
adaptor input and output jacks come
next, followed by three sets of spring-
loaded *“‘piano-key™ speaker wire termi-
nals and three convenicnce AC recepta-
cles. The rear panel is shown in Fig. 2.

Figure 3 shows the varicty of components
that can be connected to the model STR-
78008 D.

The chassis contains identical power
amplifier modules, including large heat
sinks, that are mounted on either side of a
massive toroidally wound power trans-
former. The FM front-end circuitry con-
tains a MOSFET RF amplificr and mixer
and an FET-buffered local oscillator.
Two uniphase IF filtering stages follow,
with a phase-locked-loop 1C multiplex
circuit for stereo decoding. An LED in
the dial pointer lights up brightly when a
signal has been tuned properly. When
Dolby FM broadcasts are received, de-
pressing the DOLBY FM switch on the front
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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

o 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
CREI prepares you at hOme hcory and practical experience in ad.

vanced electronics.

for broader and more advanced Unique Design Lab

oy . . A unique feature of CREI training is its
opportunltles n eIeCtronlcs ~ Electronic Design Laboratory Program,
which trains you to actually design cir-

plus offers you special arrangements  cuis. 1t also helps you understand the

theories of advanced electronics and
H H gives you extensive practical experience
for englneerlng deg rees 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.

www.americanradiohistorv.com
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>areer Training at Home

Only CREI 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 earning 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 CREI. This also means you can
apply your CREI training in your work
and get practical experience to qualify
for career advancement.

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

FREE Book

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

www.americanradiohistorv.com

Gl Bill

CREI programs
are approved

for training of
veterans and
servicemen under
the G.I. Bill.
el
4
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panel alters de-emphasis to the required
25 us and introduces a complete Dolby
decoding circuit. The phono preamplifier
section uses a special transistor for low
noise and high dynamic range. The power
amplifier section uses a parallel-connect-
ed complementary circuit with positive
and negative power supply voltages. The
power amplifier is direct-coupled
throughout and features a differential
comparator input circuit. The receiver
chassis is shown in Fig. 4.

FM measurements

Table | summarizes measurements
made for the FM tuner. The results can
be readily compared with manufacturer’s
specifications shown elsewhere in this
report. Usable sensitivity fell a bit short
of claims for mono signals (no usable
sensitivity was given for stereo signals),
but 50-dB quieting for both mono and
stereo signals was as specified. The stereo
50-dB quieting figure was a bit poorer
than we would have preferred, consid-
ering the circuitry used, and may indicate
some slight front-end misalignment in
our sample. The signal-to-noise ratio in
mono was a bit better than specified, but
was 1-dB short of the 68-dB figure Sony
specified for stereo operation. All distor-
tion measurements at the three test audio
frequencies were considerably better than
claimed, with the exception of the THD
at 6 kHz in mono, which measured 0.27%
instead of 0.2%. Separation was excellent
at all test frequencics.

Figure 5 shows the frequency response
for both de-emphasis settings of the
tuner. The upper traces show the overall
response of the desired outputs (with the
de-emphasis included), while the lower
two traces show crosstalk (stereo separa-
tion) for these two settings (the higher
rollofl’ rates are for 75-us de-emphasis).
The sharp rolloff at 19 kHz is a result of
the subcarrier product filters, which are
effective in reducing carrier product out-
put to well below the —60-dB point rela-

tive to maximum modulation. Dial cali-
bration was accurate to within 0.2 MHz,
with the greatest error observed at the
low-frequency end of the FM dial. While
capture ratio was a superb 1.0 dB, AM
suppression was an acceptable 54 dB, as
claimed. Selectivity was high enough (80
dB) to insure against interference from
signals close in frequency to those of the

Manufacturer: Sony Corporation

SENSITIVITY, NOISE AND
FREEDOM FROM INTERFERENCE
IHF sensitivity, mono (uV) (dBf)
Sensitivity, stereo (uV) (dBf)

50-dB quieting signal, mono (xV) (dBf)
50-dB quieting signal, stereo (V)
Maximum S/N ratio, mono (dB)
Maximum S/N ratio, stereo (dB)
Capture ratio (dB)

AM suppression (dB)

Image rejection (dB)

IF rejection (dB)

Spurious rejection (dB)

Alternate channel selectivity (dB)

Frequency response, 50 Hz to 15 kHz (+dB)
Harmonic distortion, 1 kHz, mono (%)
Harmonic distortion, 1 kHz, stereo (%)
Harmonlc distortion, 100 Hz, mono (%)
Harmonic distortion, 100 Hz, stereo (%)
Harmonic distortion, 6 kHz, mono (%)
Harmonic distortion, 6 kHz, stereo (%)
Distortion at 50-dB quieting, mono (%)
Distortion at 50-dB quieting, stereo (%)

STEREO PERFORMANCE MEASUREMENTS
Stereo threshold (uV) (dBf)

Separation, 1 kHz (dB)

Separation, 100 Hz (dB)

Separation, 10 kHz (dB)

MISCELLANEOUS MEASUREMENTS
Muting threshold (uV) (dBf)
Dial callbration accuracy (+kHz at MHz)

EVALUATION OF CONTROLS,
DESIGN AND CONSTRUCTION
Control layout

Ease of tuning

Accuracy of meters or other tuning aids
Usefuiness of other controls
Construction and internal layout

Ease of servicing

Evaluation of extra features, if any

OVERALL FM PERFORMANCE RATING

FIDELITY AND DISTORTION MEASUREMENTS

TABLE |
RADIO-ELECTRONICS PRODUCT TEST REPORT

Model: STR-7800SD

FM PERFORMANCE MEASUREMENTS

R-E R-E
Measurement Evaluation
2.4 (12.8) Good
5.5 (20.0) Very good
3.5(16.1) Very good
45.0 (38.3) Fair
74 Excellent
67 Good
1.0 i Excellent
54 Good
75 Fair
100 Excellent
100 Excellent
80 Excellent
+0, —1.0 Very good
0.1 Excellent
0.12 Excellent
0.1 Excellent
0.27 Good
0.27 Good
0.35 Excellent
0.7 Good
0.36 Very good
5.5 (20.0) Very good
53 Superb
44 Excellent
34 Excellent
6.5 (21.5) Good
0.2 Very good
Superb
Very good
Excellent
Excellent
Very good
Fair
Excellent
Very good

desired station, and both spurious and IF
rejection were high enough to preclude
those forms of listening interference.

Ampilifier and preamplifier
measurements

Table Il shows results of measure-
ments made on the power amplifier and
preamplifier sections of the mode! STR-
7800SD. Output power specifications
were greater than rated for the 0.07%
harmonic distortion level and, even
though Sony does not offer power ratings
for 4-ohm operation (when more than one
pair of speakers is in use, they are
connected in series to prevent too low a
load impedance), we obtained 192 watts-
per-channel at mid-frequencies when
driving 4-ohm loads. Hum and noise mea-
surements shown for both phono and
high-level inputs are better than rated,
but note that an “A" weighting network
was used in these measurements since
that is the way Sony chose to specify
these signal-to-noise results.

The range of the BASS and TREBLE
controls are shown in Fig 6. Turnover
points for the controls are at approxi-
mately 2 kHz (for TREBLE) and 500 Hz
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(for BASS).

The three available types of compensa-
tion provided by Sony’s acoustic compen-
sator circuitry are shown in Fig. 7. The
upper traces show flat response (for refer-
ence) and the action of the loudness
control at a —30 dB (from maximum)
volume setting. For the sake of clarity,
the scope input control was attenuated to
produce displaced traces (lower two
traces) for the remaining two switch
positions of the compensator, which are
the PRESENCE position {note the slight
rise in response at mid-frequencies) and
LOW-BOOST position that simply adds a
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TABLE Il

RADIO-ELECTRONICS PRODUCT TEST REPORT

Manufacturer: Sony Corporation

Model: STR-7800SD

AMPLIFIER PERFORMANCE MEASUREMENTS

R-E R-E
POWER OUTPUT CAPABILITY Measurement Evaluation
RMS power/channel, 8-ohms, 1 kHz (watts) 144 Excellent
RMS power/channel, 8-ohms, 20 Hz (watts) 132 Excellent
RMS power/channel, 8-ohms, 20 kHz (watts) 132 Excellent
RMS power/channet, 4-ohms, 1 kHz (watts) 192 Excellent
RMS power/channel, 4-ohms, 20 Hz (watts) 193 Superb
RMS power/channel, 4-ohms. 20 kHz (watts) 168 Not rated
Frequency limits for rated output {Hz-kHz) 10-28 Very good
DISTORTION MEASUREMENTS
Harmonic distortion at rated output, 1 kHz (%) 0.02 Excellent
Intermodulation distortion, rated output (%) 0.023 Excelient
Harmonic distortion at 1-watt output, 1 kHz (%) 0.015 Very good
Intermodutation distortion at 1-watt output (%) 0.035 Good
DAMPING FACTOR, AT 8 OHMS 40 Very good
PHONO PREAMPLIFIER MEASUREMENTS
Frequency response (RIAA 1 dB) 0.3 Excellent
Maximum input before overtoad (mV) 85 Poor
Hum/noise referred to full output (dB) 82 (A" weighted) Excelient

(at rated input sensitivity)
HIGH LEVEL INPUT MEASUREMENTS
Frequency response (Hz-kHz, +dB) 7-30, 2.0 Very good
Hum/noise referred to full output (dB) 95 (*'A’" weighted) Excellent
Residual hum/noise (minimum volume) (dB) 101 Excellent
TONAL COMPENSATION MEASUREMENTS
Action of bass and treble controls See Fig. 6 Very good
Action of secondary tone controls See Fig. 7 Exceiient
Action of low-frequency filter(s) See Fig. 8 Excelient
Action of high-frequency filter(s) See Fig. 8 Excellent
COMPONENT MATCHING MEASUREMENTS
Input sensitivity, phono 1/phono 2 (mV) 2.0/2.0
Input sensitivity, auxiilary input(s) (mV) 200
Input sensitivity, tape input(s) (mV) 200
Output level, tape output(s) (mV) 200
Output level, headphone jack(s) (V or mW) 8 ohms
~ EVALUATION OF CONTROLS,
~ CONSTRUCTION AND DESIGN

Adequacy of program source and monitor switching Excellent
Adequacy of input facilities Excellent
Arrangement of controls (panel layout) Superb
Action of controis and switches Excellent
Design and construction Very good
Ease of servicing Fair
OVERALL AMPLIFIER PERFORMANCE RATING Excellent

TABLE I
RADIO-ELECTRONICS PRODUCT TEST REPORT

Manufacturer: Sony

OVERALL PRODUCT ANALYSIS

Retail price $700

Price category Medium-high
Price/pertormance ratio Very good
Styling and appearance Excellent
Sound quality Very good
Mechanical performance Excellent

Model: STR-7800SD

Comments: Sony has carried over just about all their cleverly designed features and layout from

the other three lower-powered receivers in this series. The difference between this unit
and the earlier-tested STR-6800SDis primarily one of power output and lower distor-
tion specifications at rated power output. Since the lower-powered STR-6800SD
already has a great many contro features (including an excellent front-panel layout), it
is just as well that this model retains the same front-panel look. We would have liked to
see a little better circuit design in the FM tuner section. Evidently, Sony considered
that the tuner performance would satisfy most listener requirements and so, the tuner
section remains essentially the same as that used in the tower-powered model.

All controls handle easily, and even though such features as variable turnover points
for the Bass and TREBLE controls are missing, this deficiency is offset by the multipte-
turnover filter circuits, separation of left and right Bass and TResLE controts by means of
dual concentric knobs and the useful acoustic compensator control that adds versa-
tility to the otherwise conventional tone-controt facifities. The listening quality of the
model STR-6800SD offers particularly tight bass, a clean transparent midrange and
crisp highs. We detected a slight bit of raspiness at the extreme treble end when we
tried to push the receiver to its full-rated power output—a ptaying mode that most
users would never approach uniess they used extremely inefficient speakers.
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fixed amount of bass boost, thus making
the full range of the regular BASS-control
available for other types of compensa-
tion.

Response of the high- and low-cut
fitters is shown in Fig. 8. Thanks to the
variable cutoff provided, the filters are
quite effective, despite their minimal 6-
dB-per-octave slopes.

Table 11l contains an overall product
analysis and evaluation, together with our
summary comments regarding Sony’s
newest receiver. R-E
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£ RADIO-ELECTROMNICS

SHERLOCK HOLMES

Solves The Case
Of The Missing:
Transistor Clues

Join the master super sleuth in his search for
clues to fix the mysterious amplifier

GERRALD E. WILLIAMS

ONE GLOOMY LONDON MORNING | FOUND
myself at 221 Baker Street in the com-
pany of the great detective Sherlock
Holmes and his companion, Dr. John
Watson

Holmes and | were discussing the case
of the chrome cuspidor—a most interest-
ing case from a scientific point of view,
but Watson had considered it of little
public interest and had never written it
up. Watson was less jovial than usual,
being in some pain from his leg wound.
Having just received in the post one of
the new Oriental transistor amplifiers (af-
ter months of waiting), his humor was not
improved by the fact that it wouid not
work. Watson had taken to mumbling
oaths while trying to diagnose the prob-
lem, After some time, Holmes joined
Watson in solving the problem, and his
remarkable solution so impressed me that
I asked the good doctor to present the
case to his readers. He refused adamantly
in spite of Homes" insistence. After some
arguments, I persuaded Holmes to let me
publish the incident, and he heartily
agreed.

Here then, without Watson's more ex-
citing (but sometimes less factual) style, |
shall relate the incident. Holmes entered
the problem when Watson said:

*Holmes, this bloody schematic has no
voltage values on it! How in the Queen’s
name is one to diagnose the problem?”

*“Come now, Watson. I'm sure it will
prove quite elementary upon reasonable
examination. All that is needed is the
collector current, and all else will become
clear at once.”

“Holmes, sometimes you infuriate me!
You treat me like a dashed idiot. If [
knew the collector current, the problem

e

would be simple enough. But as you can
see, it is nowhere to be found!”

“Watson, you see, but you do not
perceive.” Holmes tamped down his pipe,
got a good light and bent over Watson's
drawing. He continued:

“This is the stage in question, is it
not?”

“Yes, yes, that is the culprit, I'm
almost sure.” .

“Well then, we must find the collector
current as a start.”

Holmes rummaged around on the clut-
tered mantelpiece for a few seconds and
extracted a dogeared sheet of yellow
foolscap. He examined it for an instant
and exclaimed:

“Ah yes, Watson, here it is, the voltage
drop across the emitter resistor, 1.4 voits

.. Watson looked down at his sche-
matic drawing and said:

“Holmes, | see no such value here. In
fact, I see no value at all. Where did you
get it?"

“From this rough draft of a little
monograph of mine on collector current
mysteries,”’ answered the detective.
Holmes handed him the paper, a some-
what more legible version of which is
presented here as Table I.

It is necessary to digress here for a
moment in the narrative to explain
Holmes’ remarkable table. To use Table
I, one must first find the ratio by
performing the division:

Ratio = R,, = R,,.

In the specific example,

R, = 18.8K, R,, = 4.7K
18.8K _
4.7K

The value of V. is 10 volts. At the
intersection of “4™ in the Ratio row and

Ratio =
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ELEMENTARY,
My DEAC warsow !

10 volts in the V column of Table I, one
will find the emitter resistor voltage drop
to be 1.4 volts. The asterisks indicate
conditions that, if they arise, represent a
borderline design and promise trouble.
The blanks indicate designs so poor that
they might well work in the early morn-
ing fog, quit altogether in the noonday
sun, only to work again the next morning!
Or perhaps they will work only on Friday
the 13th and Election Day and be on
vacation the rest of the year. At least, that
is what I make of Holmes' more technical
explanation.

Upon examining the table, Watson ex-
claimed:

“Astounding! But where did you get
these figures . . . I've never seen them
before.”

“Of course, you haven't. I have not
published them as yet,” answered
Holmes.

“The figures are interesting enough
Holmes, but I don’t see how they bear on
the problem at hand. Now look at this
circuit and tell me what good that 1.4-volt
value is.”

(The circuit in question is redrawn in
Fig. 1.)

“It’s elementary my dear Watson. You
have heard of the notorious Mr. Ohm and
his law?”

*“Of course Holmes, | see it now. We
know that the resistance is 500 ohms and
the voltage drop is 1.4, and we can calcu-
late . . . let’s see—E = I times R . . .
no, no . . ." Holmes interrupted impa-
tiently:

“l = E divided by R, or in this case,
1.4 volts divided by 500 ohms. A collector
current of 2.8 milliamperes.”

“Astounding Holmes! I think I have it
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TABLE 1—FINDING THE VOLTAGE DROP ACROSS THE EMITTER RESISTOR
Volitage Drop Across Emitter Resistor Re
Ratio p
_7__(RD1/R,,2) Ve =6 W = 1 Ve = 10 V=214 Vc£ 15 V. = 24 Vee = 30
1 2.4 3.9 4.4 5.4 - _ 6_.9_ 1_1.4 14.4
i 1.5 1.8 3.0 _3.4 4.2 o 54 9.0 114
2 1.4 - 2.4 2.7 3.4 4.4 7.3 9.3 2l
2.5 1.1 2.0 2.3 2.8 3.7 6.3 8.0
3 _ mim 0.9* 17 1.9 o 24 3.2 “5.4 6.9
Ee 4 X 1.2 | 14 1.8 2.4 R 4.2 5.4
5 >_< ) 0.9* 1.1 1.4 _1.9 3.1 4.4
L. 6 L _X_ X 0.8* 1.177 1.5 2.8 3.7
i 7 e >§ X X 0.9* 1.3 2.4 - 3.2
8 i XN X l . X 1.1 = __2_0___ 2.7
9 X X | X X &9' 1.8 2.4
10 MX _5'7 X X X 1.6 2.1 -
15 X N X X X X 0.9'_ ) 7771.3
20 b X X X X X X 0.9*
Notes: 1. Borderline design and possible problems are indicated by an*.
2. Poor design or impossible design cases are indicated by an X. These cases will have poor temperature stability and the replacement of
transistors may be difficult, if not impossible.
3. Interpolation between integral ratios works well.
1
4. The table is based on the formula: Vges = [ Vee X 1+—(Rb1/§;)— ] —0.6.

O +10V
> \Y
RIJ‘I :: 3: T‘t «
18.8K €
4 €

—%TL

Ro2
4.7K Res
o T

FIG. 1—SCHEMATIC DIAGRAM of the circuit as
Watson traced it.

now. Appreciate the help old man .

Watson’s voice trailed off as he went
back to work. Holmes and | resumed our
discussion. We had not been engaged
long when the doctor spoke up again:

“Holmes . . . | seem to have another
problem.”

“What is it Watson?”

“It’s the voltage drop between the
collector and emitter. [ used Ohm’s law
to find the voltage drop across the collee-
tor resistor* Ry, but [ don’t know the
collector-to-cmitter resistance. Can't use
Ohm’s law without it you know!” (I think
Watson was gloating here, having caught
Holmes in a deficiency.)

“It’s not necessary, Watson. Ohmi’s law
is not needed here.”

“What?”

“Kirchoff's law, man. That’s what is
required. We have a series circuit, Wat-
son. We know the total voltage 1s 10. The
voltage drop across the collector load is
2.8 and the emitter resistor voltage drop
is 1.4, a total of 4.2 volts. The difference

*R.= 1Kand |l = 2.8 mA: TK X 28 mA = 2.8
volts.

between 10 volts and 4.2 volts is your
collector-to-emitter voltage.”

“What 7™

*10 volts minus 4.2 cquals 5.8 volts.
The collector-to-cmitter voltage is 5.8
volts!™

“Oh. . . yes Holmes, now [ sce it. My
thanks again.”

We no sooner got back onto the case of
the casc of the glass spittoon* when Wat-
son interrupted again:

“Right you arc, Watson! Have you
solved the mystery?™

“Certainly my dear fellow. The base-
emitter junction voltage is about six-
tenths of a volt . . . quite normal. How-
ever, the collector-to-emitter voltage is
also only 0.6 volt. Ergo. a shorted transis-
tor!”

“Right you are. Watson. Any collec-
tor-base voltage less than 3 is certainly
suspicious in this circuit.? It could be a

g
8ok |8

—IG—HT*

fféf} 2V 1.4V {

es

50082

" WA—

- +
. Rl VaL =, X R (OHM'S LAW)
L VgL =2.8 mA X 1K
1K Cop
¥ VgL = 2.8V
LAY

Vee =10—(2.8 +1.4)
Vg = 5.8V

FIG. 2—SCHEMATIC DIAGRAM WITH WATSON'S VOLTAGES and collector current added. Note that
for some unaccountable reason, Watson left out capacitor C,,. Since this capacitor does not alter the
calculations in any way, | did not take the liberty of correcting the drawing.

“Holmes, [ have it. Take a look at this
drawing. [ have put all the proper values
on it. Will you give your opinion of their
correctness?” While Holmes rises from
his chair. | will show you a copy of the
circuit with Watson's values on it. This is
presented in Fig. 2. Holmes studied the
drawing for an instant and exclaimed:

! Note: Watson, in his stories about Holmes often
showed a lack of consistency. It is not clear
here whether the present author actually lacks
consistency, or is trying to emulate Watson.
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lcaky coupling capacitor of course, but [
lean toward your theory.”

“Thanks Holmcs. | was testing the
transistor while you rendered your opin-
ion, and we are correct!”

“Capital. Watson! Now | can hear my
violin recordings through an adequate
amplifier.” continued on page 94

2 Here Holmes is referring to the fact that a
circuit with emitter-resistor feedback will rarely
work properly with less than 2.5 to 3 volts
between collector and emitter.
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hobby corner

If you are planning to set up your own workbench, here’s a list
of basic test instruments you will need. Plus how to avoid
battery troubles. EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

“I PLAN TO SET UP AN ELECTRONICS WORK-
bench. What instruments do | need and
how much will they cost?”

For those of you who have asked this
question, we’ll take a look at basic
required test instruments and some that
fit into the category of “‘useful and nice to
have.” Included will be some minimum
requirements in terms of specifications or
characteristics. You will have to make the
final selection, however, so study the
prices and specifications. Check ads and
advertisers in Radio-Electronics and
visit local stores. Order catalogs from
several companies. Write direct to manu-
facturers or use the Readers Service Card
in this issue.

According to an old axiom, “You get
what you pay for.” This is usually (but
not always) the case with test equipment.
More expensive items often have greater
accuracy, greater range, extra features or
all three. This is especially true when the
price difference is large. However, study
the specifications and know what you are
paying for. One caution: you don’t need
an expensive laboratory-grade instrument
to do routine work.

Then, you must make another decision.
Many instruments can be purchased ei-
ther in kit form or wired and ready to use.
Frequently, the same make and model is
available in both forms. You can save
money if you do the work yourself.

Type of work

Here are some instruments you should
consider for your workbench. Your selec-
tion will be determined in part by the
type of work you plan to do. Accordingly,
these instruments are broken down into
five categories: General (needed by just
about everyone); Radio (for those in-
terested in tuners, receivers and/or trans-
mitters); Audio (for the amplifier and hi-
fi buff); IC’s (analog and digital); and
Nice to have (for those who can afford
them). Within each group, the instru-
ments are listed in order from the most
needed to the least needed, together with
estimated prices.

General
1. Voit-Ohm-Milliammeter
(VOM)—this basic instrument is

needed by even the occasional
dabbiler in electricity or electron-
ics. Without a VOM, you are
working blind. For greatest use-
fulness try to find one with at
least a 20,000-ohms-per-volt in-
put impedance on the DC voltage
ranges. ($16 and up.)

2. Signal injector—with just one
switch and one probe, this simple
instrument provides RF, IF and
AF signals for quickly checking
tuners, amplifiers and receivers.
($7 and up.)

3. Signal tracer—another instru-
ment for quick checks similar to
the signal injector. The tracer is
used from the opposite end of the
circuit. Some people prefer the
injector and some, the tracer. On
occasion, it is handy to have
both. The tracer should have AF
and RF inputs and a volume con-
trol. ($14 and up.)

4. Transistor checker—transistors
can be given a basic checkout
with a VOM, but an in-circuit/out-
of-circuit checker is most useful.
($13 and up.)

5. Bench power supplies—every
hobbyist needs one or more pow-
er supplies. These days, one sup-
ply should have a O-15 VDC
capability at 500 mA. Fixed sup-
plies are quite useful (5 VDC, 12
VDC). if much work is to be done
with tubes, you should consider a
variable high-voltage supply. You
can build the power supplies or
buy them assembled. ($12 and
up.)

6. Capacitor checker—aithough
this instrument is not essential, it
can be most useful. It should be
able to measure both capaci-
tance and leakage. ($38 and up.)

7. Resistance and capacitance
substitution boxes—these items
can save a lot of time. ($10 and
up.)

Radio

In addition to the instruments listed
above, the radio hobbyist will need the
following:
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8. A sensitive voltmeter. This can

be any one of three types:

8-a. Vacuum-tube voltmeter
(VTVM)—this device features
high input impedance on DC
ranges, usually 11 megohms.
This means you can make mea-
surements in low-signal and
other sensitive circuits without
loading them down and getting
distorted readings. Since some
VTVM's cannot measure cur-
rent, they cannot replace a
VOM. ($35 and up.)

8-b. Field-effect transistor VOM
(FETVOM)—this VOM has an
FET input stage that raises its
impedance to the VTVM cate-
gory. ($35 and up.)

8-c. Digital multimeter (DMM)—
most DMM'’s have an input im-
pedance comparable to that of
a VTVM. Furthermore, most
have a high order of accuracy.
($60 and up.)

9. Signal generator—it is impossi-
ble to align a receiver without a
signal generator. The suggested
minimum range is 400 kHz to 25
or 30 MHz. This instrument can
replace the signal injector de-
scribed above. ($50 and up.)

10. Grid dip meter—this unconven-
tional instrument is so useful
that it almost went on the gener-
al list. With a grid-dip meter you
can measure capacitors, coils,
tuned circuits and antennas. It
can be used as a signal gener-
ator within its tuning range. ($60
and up.)

If you work on transmitters as well as
tuners, receivers, etc., you should add the
following instruments, which can be
found individually or in various combina-
tions:

11. Field strength meter—$12 up.

12. Standing-wave ratio meter
(SWR)—$15 up.

13. Dummy load—3$5 up.

Audio
In addition to items | through 10, the
audio hobbyist should also consider pur-
chasing an
14. Audio generator or oscillator—
$80 and up.

IC’s and transistors

Hobbyists should have instruments 1
through 10 and the following:
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15.

16.

17.

Breadboard—indispensable for
analog or digital circuits and for
transistors. You can quickly
build up circuits for testing or
design purposes. ($15 and up.)
Logic probe—essential for digi-
tal work. This instrument should
be able to detect pulses of very
short duration as well as simple
on/off states. ($10 and up.)
Pulse generator—extremely
useful with digital circuits. | have
not found an inexpensive com-
mercially made basic puise gen-
erator. However, you can build
one for about $5, or purchase a

saving is lo purchase used or previously
owned equipment. Be sure to check care-
fully the specifications, price, condition
and guarantee, if any. You can obtain
used gear from commercial establish-
ments and/or from individuals. Don’t
overlook the possibility of trading cquip-
ment for what you nced.

In any case, do not despair and do not
hesitate, jump in and get started. Wheth-
er you work on tubes, transistors or 1C
gear, you can do a lot of repairing, modi-
fying and building with just a VOM!

Avoiding battery troubles
We all own more and morc battery-

operated equipment, a convenience that is
just one of the advantages in these days of
transistors and 1C’s.

But how often have you started to use
an instrument only to find the battery
dead? Have you ever gone inside the
equipment to replace a battery and dis-
covered that it has leaked so that you have
to spend hours cleaning up and replacing
corroded parts? Even if you are surc to
use the leak-proof variety, they still leak.
The time and annoyance of replacing
batteries depends upon the construction
of the device case.

In addition, these devices use a bewil-

continued on page 96

nice multifunction generator for
$50 and up.

Nice to have

These are instruments that the hob-
byist can do very well without for about
99% of the time. However, they are quite
useful and can occasionally save a bundle
of time. If your finances can stand the
strain, consider the following:

18. Tube checker—this is of less
and less use as tubes gradually
disappear from the scene. A few
years ago, it would have been
placed on the general list. Now,
it just saves you an occasional
trip to the self-service tester at
your local electronics dealer.
($40 and up.)

19. Oscilloscope—sometimes you
really need to see what a voltage
or other signal looks like—not
just know it's there. ($120 and
up.)

20. Frequency counter—for pre-
cise measurement of frequen-
cies. ($60 and up.)

21. Digital IC tester—can be worth-
while if you do a lot of work in
this area. ($75 and up.)

So, there you have what I call the basic
list of instruments plus a few extra. Obvi-
ously, some instruments are more diffi-
cult to do without than others. You
certainly don’t have to have all of them at
first. You can add them as your knowl-
edge and the complexity of your work
increase. Also, if finances pinch too hard,
there are thrce ways you can ease the
strain:

First, check the ads for sales. You can
often obtain discontinued or overstocked
models at a savings.

Second, you can build your own instru-
ments in many cases—I mean build from
scratch (as opposed to kits) by collecting
the parts yourself. Several instruments on
this list are quite simple to construct and
others are just a little more difficult.
Note especially items 2-5, 7, 10-13, 16
and 17. Check back issues of Radio-
Electronics, other magazines and hand-
books. Not only does building from
scratch or from kits save you money, but
it is good experience.

The last, but not least, possibility for

NEW FROM LEADER
The Automatic
Transistor Checker

it - Convenient,
Fold-down
/Carry Handle

Absolute Gain,
Leakage Breakdown

Readout Totally
Portable.
/ Battery
? Operated
Ge or Si )
Identifier Lili g:sp;ay
Collector, Emitter
Checks out
Good/Bad,
In & Out,
NPN & PNP

High/Low Drive

Lights Up.
Sounds Off. Measures.
Identifies. Displays.

Model LTC-906... $159.95 with accessories.

See your distributor or write direct for details.

When Quality Counts . . .
151 Dupont Street, Plainview, N.Y. 11802 l EADER
In Canada. Omnitronix Ltd  Montreal. Quebec Instruments Corp‘
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LAST MONTH, WE DISCUSSED THE Z-80 IN-
struction set. This month, we will take a
look at the various addressing modes
available to the Z-80 programmer.

There are nine types of addressing
included in the Z-80 instruction set, scv-
en of these are included in the 8080
instruction set. The 8080 addressing
types include the following:
. Register Addressing
. Implied Addressing
Register Indirect Addressing
Extended Addressing
Immediate Addressing
. Immediate Extended Addressing
. Modified Page Zero Addressing
The addmonal types of Z-80 addressing
are:

8. Relative Addressing

9. Indexed Addressing

A register addressing type instruction
specifies which CPU registers will be
used in the instruction. The INCR instruc-
tion increments the contents of the speci-
fied register by one, for example. In this
example, the C register is specified by the
programmer.

Noosena

Mnemonic Instruction Configuration
INC C 00001100
001 specifies register c
000 register s, etc.

Implied addressing is used on any
instruction in which the use of one or
more CPU registers is implied. An exam-
ple of this would be the one-byte instruc-
tion ADD B which adds the contents of the
B register to the A register and places the
result in the A register. Use of the a
register is implied.

Mnemonic
ADD B

Instruction Configuration
10000000
000 specifies register B
001 register c, etc.

Register indirect addressing type in-
structions generally use the H.L register
pair as a pointer to memory, although
pairs B,C and DE are also employed. The
Z-80 block instructions for moves,
searches and 1/0O are of this type, in addi-
tion to the more standard 8080 instruc-
tions. Here the instruction is a one-byte
instruction and the H,L register pair holds
the address of the operand in memory. If

A look at the nine addressing modes included in
the Z-80 instruction set.

WILLIAM BARDEN, JR.

the H.L register pair held 2000,, for
example, the following instruction would
add the contents of location 2000,, and
the A register, and put the results in the A
register.

Mnemonic
ADD (HL)

Instruction Configuration
10000110

Extended addressing is also used in the
8080. Here the instruction is three bytes
long with the first byte specifying the
operation code and the next two bytes
specifying a 16-bit memory address of an
operand or a jump location. The 8080 JMP
instruction becomes JP in the Z-80.

Mnemonic  Instruction Configuration
JP 200H 11000011 00000000
00000010
byte ] byte 2 byte 3,
200,

Immediate addressing and immediate
extended addressing are 8080-type ad-
dressing modes. In the first, the second
byte of the two-byte instruction specifies
an 8-bit operand to be used in the instruc-
tion. In the second type, the immediate
operand to be used is 16-bits, or two
bytes.

Mnemonic
AND 7

Instruction Configuration
11000110 00000111
byte 1 byte 2
The contents of the A
register is logically AND’ed
with 7 and the result placed
in the A register.
00000001 00000000
00000010
byte { byte 2 byte 3,

200,
200, is loaded into register
pair B.C.

Modified page zero addressing in the
Z-80, as in the 8080, is a special CALL
instruction of one byte. The instruction is
designated a restart, and causes a transfer
to a page O location. It is used for
commonly used subroutines or (usually)
for interrupt processing for multi-in-
terrupt capability. Page 0 is defined as
locations O through FF .

LD BC,200H

Mnemonic Instruction Configuration
RST 6 11110111
110=6

WwWwWw.americanradiohistorv.com

The contents of the
program counter is pushed
into the stack and the cpu
jumps to page 0 location 6
X 8 or 48,,.

Relative addressing is not found in the
8080. The Z-80 uses this addressing
mode only in jump type instructions.
Here, the second byte of the two-byte
instruction specifies an 8-bit signed dis-
placement that is added to the current
contents of the program counter to pro-
duce the jump address. Since the dis-
placement may be +127 to — 128, a rela-
tive jump can conditionally or uncondi-
tionally jump back —126 or forward
+129 from the jump instruction (pro-
gram counter points to next instruction
after the jump). Since many jumps in a
program are within this range, this in-
struction can be used to save one byte
over an extended-type JP, and of course,
to execute in a shorter time than a Jp.

Instruction Configuration
00110000 11101110

byte 1 byte 2
JR instruction is at location
1000,6. A jump is executed
if carry flag = 1. The jump
address is 1002, (program
counter contents) + EE, or
10FO 6.

In indexed addressing, one of the two
index registers 1X or 1Y is used. The
contents of the specified index register is
added to an 8-bit displacement in the
third byte of the three-byte instruction.
The result is the memory address to be
used. This is a very powerful type of
addressing not found in the 8080.

Mnemonic
JR NC,10FOH

Mnemonic Instruction Configuration
ADD (X + 20H) 11011101 10000110
00100000
byte 1 byte 2 , byte3,
op code displacement

If register 1x held 2000H,
the contents of location
2020H would be added to
the contents of register a
and the result would be
placed in register B.

Many of the instruction types already
discussed use several types of addressing
modes. In general, the addressing types to
be used for a given instruction should be
the one that produces the shortest in-
struction to optimize both the number of
bytes required to store the instruction
and the time to execute it. R-E
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EQUIPMENT REPORTS
continued from page 34

The four NiCad batteries are housed in a
snap-in Battery-Pak. A sparc Pak may be
obtained and carried along, fully charged. To
change the Pak, just pop the old onc out and
the new one in. The charger socket on the Pak
allows the charger to be used on the instru-
ment itself or on the spare Pak. In an emer-
gency, stock AA batteries may be used.

The case is made of high-impact plastic,
with no exposed metal parts. The test leads are
connected to a flat polarized plug with a
locking latch that fits into a socket on the top
end of the case. You can’t pull it out acciden-
tally; the release button must be pushed.

The red test probe is a unique design.
Rather chubby, it has a safety ring halfway
down the probe body. Housed in the probe
body are two fuses—a 1-amp fast-blow fusc for
protection against ordinary overloads and, at
the very tip, a special 2-amp, 1000-voit fuse to
protect against catastrophic arcing. To change
fuses. just unscrew the tip of the probe and
they pop out into your hand.

The model 3300 is small, really hund-sized.
And because it weighs only 10 ounces, it’s easy
to manipulate. You can hold the casc and the
negative probe in one hand, leaving the other
hand free for doing the work. You can also tie
a loop in the negative test lead and hang the
meter up so that both hands are free: the lock
on the test-lead plug holds it easily.

The instruction manual contains details on
how to use the instrument, how to check
batteries, cic., together with instructions on
recalibration adjustments. R-E

You Can Count
On DAVIS!

-

FREQUENCY COUNTER

B LERLEE -
C

500 MHz & 1 GHz COUNTERS

If you need a reliable counter at
an affordable price,
the CTR 2 is the answer.
8 Digit .3” LED Display
High Stability TCXO Time Base
Built-in VHE-UHF Prescaler
Automatic Dp Placement
TCXO Std. £+ 2 ppm
Input Diode Protected
12V-DC Operation (Optional)
Oven Controlled Crystal (Optional)
t.5 ppm
® Selectible Gate Times
CTR-2-500 (range-10 Hz to 512 MHz}
CTR-2-1000 {range-10 Hz to> 1000 MHz)

500 MHz Kit CTR-2-500K $249.95
500 MHz Assembled CTR-2-500A 349.95
1 GHz Kit CTR-2-1000K 399.95
1 GHz Assembled CTR-2-1000A  549.95

OPTIONS:

(02) Oven Crystal $49.95

{03) .43 LED 10.00

{04) 12Vv-DC 10.G0

(05) 10 sec. Time Base 10.00

DIHULIS!

DAVIS ELECTRONICS
636 Sheridan Drive
Tonawanda, NY 14150
716/874-5848
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HELP US FIGHT FOR YOUR LIFE

Exercise Regularly

American Heart Association 1.

WE’'RE FIGHTING FOR YOUR LIFE

NEW FROM LEADER

The Sensitive 80MHz
7-Digit Counter

Period Function
determines precise pulse width.

Bright /2" Display Sppm Accuracy

CaATE yigg,
o g

" SENSITIVITY tyrmg;
e ™

nepyy

Gatetime
Indicator

Overrange
Indicator

High Reliability
LSI Circuitry

20mVRMS Sensitivity
— Variable

1M input
Impedance

Compare Features,
Accuracy, Sensitivity.
we’ll be Number 1.

Model LDC-822..... $299.95 with accessories.

See your distributor or write direct for details.

When Quality Counts . . .

151 Dupont Street, Plainview, N.Y. 11803 . E n DER
NMMead instruments Cor

In Canada: Omnitronix Ltd., Montreal, Quebec S p-
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state of solid state

A new CMOS smoke detector IC, an A/D converter for
8080 microprocessors, frequency synthesizers and a touch-

switch matrix

SMOKE DETECTORS ARE BECOMING A VERY
popular consumer item. Specialized inte-
grated circuits that improve their perfor-
mance and reliability are being released
by the IC manufacturers. One of these
devices, the MD4301 CMOS alarm cir-
cuit, has been developed by Mitel, a
Canadian semiconductor company that
specializes in CMOS and I’L integrated
circuits.

The main circuit elements of the Mitel
1C are shown in the block diagram of Fig.
1. Input sense amplifier Al is a compar-

KARL SAVON, SEMICONDUCTOR EDITOR.

horn output pin. There are an even num-
ber of signal inversions from the input pin
to the transistor gate. A positive input
swing, therefore, produces a positive
change on the gate of the transistor to
turn it on.

The MD4301 has a number of versatile
options: Either a DC or an AC output
signal can be generated. An additional
signal path starting at the oscillator and
continuing through gates G3 and G4 and
into gate GS. Gate G5 selectively adds
the oscillator signal to the DC alarm

¢|4——
$) -—

AUDIO 13
0S¢

O AUDIO TONE

+18v 02 vy
O HORN MODE SELECT
y 8
e HORN QUTPUT
- (TOP VIEW)
*~ up
Veer 1 1411 Voo
TRIGO
SEnSE [ 2 130 os¢
BIAS O TRIG
BIAS ] 3 120 ouT
SENSEO LO- TRIG
gatT 4 Ly e
2] LATCH AUOI0
POLYNOMIAL | _ s 10
65vO.! vour i 9 RESET TONE
HD RN
T G6 LEDO 6 9 H mope
4
At BLE¥VT [ | eno 7 8[] HORN
13
U265 Trig ouTPUT
a2
. = —— 85 1e0 ouTpUT
RESED LATCH E?__

FIG. 1—MD4301 ALARM CIRCUIT d

d for ion

. N

type ke detectors. Low-battery

sensor pulses audio and horn outputs at one-per-minute rate.

ator that switches when the input voltage
on pin 2 rises 150 mV above the voltage
on the bias input terminal (pin 3). The
input threshold or trigger point can be
adjusted by connecting a potentiometer
between the internal voltage reference on
pin 1 and the reference input on pin 3.
The circuit’s main function is to trigger
an audible alarm through the horn output
terminal when the circuit itself is trig-
gered. Trace the signal path through gate
G1, inverter 12, gates G2 and GS, invert-
er 14 and N-channel transistor Q! to the

signal. The combined AC and DC output
signal is used to drive a horn. To select
the horn mode, pin 9 is grounded. In this
mode, gate G4 passes the oscillator signal
to gate G5. For a DC alarm output, pin 9
is switched to a logic high level so that
gate G4 blocks the oscillator signal, leav-
ing only the DC path through gate GS.
Audio tone inverter 15 is tied directly to
gate G3’s output, so that audio output
triggered by Al appears on pin 10.

An LED output is provided for local-
izing the alarm in a system that uses more

wWww.americanradiohistorv.com

than one MD4301. A signal path from
sense amplifier Al feeds the indicator
latch circuit, which remains on even after
the alarm input condition is cleared. The
output transistor that lights an external
LED is rated for a 300-mA collector
current. The latch-reset input terminal
(pin 5) must be switched to a logic high
level to clear the indicator latch and turn
off the LED.

Besides adding an extra component, a
constantly illuminated pilot light would
be a heavy battery drain. The LED
output is designed to give a unique pow-
er-on indication. Power-on signals origi-
nate from a counter that is clocked by a
two-phase signal from the audio oscilla-
tor. The counter is a polynomial counter
constructed with shift register stages and
EXCLUSIVE OR gates. The division ratio of
this counter can be altered by a factor
mask option. The standard version sends
out one 50-ms pulse-per-minute.

The polynomial-counter output pulse
feeds inverter 13, and the inverted pulse
connects to gate G7 where it combines
with the indicator output. This short
once-per-minute visual blip indicates that
the circuit has power and is functional.
There is no need for a test pushbutton or
pilot lamp.

The path from the polynomial counter
through inverter 13 has a different pur-
pose. Even though power-on indication
has been provided, a reliable design
should also warn of impending battery
failure. When the 9-volt battery supply
drops to between 7.5 and 8.0 volts, the
low-battery sense circuit turns on gate
G6. Battery-voltage falloff triggers the
audio and horn outputs at the once-per-
minute rate. The distinctive pulsed audio
output signal cannot be mistaken for the
sustained alarm condition. The low-bat-
tery condition triggers the alarm via gates
G6 and G2. As an aid to understanding
the circuit functions, Gate G2 was drawn
as an OR gate with inverted inputs rather
than as a schematically simpler but equiv-
alent NAND gate. Gate 2 sums the signals
from the battery-sense circuit and the
sense amplifier and passes either of the
abnormal conditions. If gate G2 had been
drawn as a NAND gate, its function would
be less obvious and would erroneously
suggest that both inputs must be high to
produce an output.

The output of gate G6 does not com-
bine with the output of the indicator
latch, so the LED is not affected by a low-
battery condition. Gate G2 feeds the


www.americanradiohistory.com

audio and horn output circuits and both
are affected by the low-battery sense
circuitry.

The trigger input terminal is used to
form a multiple MD4301 system by cas-
coding the trigger output of one MD430!
through the trigger input of the next.
Figure 2 shows the cascoded arrange-
ment, where any alarm-sense condition

NON+1

NO N

NOD 2

\

REMOTE
DISPLAY PANEL

FIG. 2—CASCODED ALARM CIRCUITS. The
MD4301 can be cascoded for detecting more
than one alarm condition.

triggers all audio and horn outputs, but
only activates the LED associated with
the particular triggered circuit. A bank of
LED indicators provides a visual trace of
the sensor points that originate the
alarms.

The trigger input is routed through
inverter Il and is combined with the
sense-amplifier output in gate G1. There-
fore, the trigger input and sensc-amplifier
output produce the same results, except
that the LED output is driven only from
the sense amplifier.

For additional information, write Mitel
Semiconductor Incorporated, 18 Airport
Boulevard, Bromont, Quebec, Canada
JOE 1L0.

A/D conversion

To feed digital data into a micropro-
cessor from an external source of parallel
binary data, the data is applied to the data
bus and a read operation is performed. On
the other hand, if the input is an analog
signal, an A/D converter must be used.
Precision Monolithics (in Application
Note AN-22) shows a system approach to
digitizing analog inputs using an 8080
microprocessor, a DAC-08E digital-to-
analog converter and a CMP-01C com-
parator. Figure 3 shows the block dia-
gram.

The successive approximation method
is used, in which the binary output is
determined beginning with the most sig-
nificant bit and finishing with the least
significant bit. The first step in the
approximation process is to determine if
the voltage being measured is in the top
or bottom half of the converter range and
the most significant bit of the output data
is either set or reset, respectively. Then,
each successive step in the process nar-
rows down the input voltage to one-half
of the last selected range and sets or
resets the appropriate bit.

Ayg

+10.000V —15V

Ce
O1uF

[* 1

Q TDTO +10V

IC3

15 DAC-08E

w

N

5
=)
~
[==]
©

1C1
8080

10

"

IC2
8228
SYSTEM
CONTROL

A
Y

3
4

Dg Og

‘TwR

MEMR

1C6
3
741812

DBIN

[ DBIN

_Jwr

FIG. 3—D/A CONVERSION using an 8080 microprocessor.

Table 1 lists the 16 instruction 8080
assembly language program. First, the
system sects the H pointer to 80, in prepa-
ration for testing the most significant bit.

All addresses above 8000 (1000 0000
0000 0000 binary) address the D/A con-
verter since line A1S feeds cnable gate

turn page

“Our whole family
helped assemble

this wonderful
Schober Organ...

Talk about real family fun! We all
worked together, for a few hours almost
every day. Almost too soon, our Schober
Organ was finished. Qur keen-eyed daugh-
ter sorted resistors. Mom soldered transis-
tor 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 inspector—they let me
do the final wiring. And when it came time
to finish the beautiful walnut cabinet the
easy Schober way, we all worked at it!

Now, we gather around our Schober
Organ every evening to play and sing to-
gether. Some of us play better than the
others, but we're alt learning—with the help
of the easy Schober Organ playing courses.
! might add that I'm especially pleased with
all the money we saved. Qur completed
Schober Organ compares favorably with a
"ready-made” one costing twice as much!
(The five models range from $650to $2850.)
And we didn't even need to pay the whole
amount all at once, because we were able

] D Please send me Schober Organ Catalog

%
i«fk

now we all play it!"™

to buy Schober Kits a component at a time,
to spread costs out. Or we could have had
two-year time payments!

Families like ours have been building
Schober Organs for 20 years. How about
your family? You can have all the details,
without cost or obligation. Just send the
coupon for the fascinating Schober color
catalog (or enclose $1 for a 12-inch LP
record that lets you hear as well as see
Schober quality). Clip the coupon right
now—and mail it TODAY!

The ./(;é,ﬂém Organ Corp., Dept. RE-188

43 West 61st Street, New York. N.Y. 10023

— Enclosed please find $1.00 for 12-inch LP
record of Schober Organ music

STATE FAL
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FUNCTION

GENERATOR

IC5. (Sce Fig. 3.) Register C is initially
sct 10 0 and is used to store the interme-
diate and final values of the conversion.
At the point labeled TEST in Table 1, the
program OR’s the value of register ¢ with
the next bit to be tested. This new value is
sent to the D/A converter so that its
cquivalent voltage can be compared with
the actual input voltage.

The first time around, register ¢ is 0

| and is ored with 80,, (1000 0000 binary)

FORYOUR
MONEY.

The Hickok Model
270 Function Generator
gives you a lot more waveform
generating capability than you'd
expect for its price.

m Puts stable, calibrated, high |
quality sine, square and
triangle waveforms from 1 Hz
to 500 kHz at your fingertips.

m With external connections
you can produce iogic
pulses, sweeps and ramps,
AM and FM outputs, phase
and frequency shift keying
signals, tone bursts and more.

® |ts an audio generator and
much more.

Before you buy another function
generator, check out the Hickok
Model 270. Ask your Hickok
distributor for full details or
write us for our 4-page
technical brochure.

$ 19900

HICKOK

the value innovator

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue « Cleveland, Ohio 44108
(216) 541-8060 + TWX: 810-421-8286
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INSTRUMENTATION & CONTROLS DIVISION ‘

TABLE |
START: LXt B,08000H ;LOAD MSB IN
B,CLEARC
MOV A.B ;MSB TO ACC
MOV H,A :SET MEM/MAP
110
TEST: ORAC ;ADD LAST TEST
VALUE
MOV LA ;MOVE PRESENT
TESTTOL
MOV A M \GET COMP
ouTPUT
ANA A ;SET FLAGS
JPO TOOHI  ;DISCARD
PRESENT
TEST BIT
MOV A B ;GET PRESENT
TEST BIT
ORA C ;ADD TOTAL SO
FAR
MOV C,A ;SAVE TOTAL
TOOHI: MOV AB JGET LAST TEST
BIT
RAR ;ROTATE
TOWARD LSB
MOV B,A ;SAVE NEW
TEST BIT
JNC TEST WUMP IF NOT
FINISH
END JFINAL VALUE IS
INC

1o test the first bit. At step MOV L, A
(transfer accumulator to L), the test word
in the accumulator is sent out onto the
address lines. Next, MOV AM (transfer
memory addressed by H.L to the accumu-
lator) reads the comparator output and
places it in the accumulator.

System control circuit 1C2 reads the
comparator output through ICS, and
places it on the data bus as po. All other
data bits arc unused and are 0. The
program tests the accumulator with the
ANA A instruction (the 8080 docs not
automatically set the flags on a read oper-
ation). If the comparator output is 0, the
value measured is less than the digitized
value and the program jumps to TOOHI.

If the test result is positive, the bit
corresponding to the test bit is set by
adding the test bit with register € and
storing the updated result back in register
C. The test bit is shifted to the right in
preparation for the next test. Starting
with 80, register B proceeds through 40,
20, 10, 08, 04, 02 and 01, each value
containing a single binary | in the test-bit
position. When the last shift is made, the
bit from 01 is shifted into the carry flag.
The carry test at the end of the program
detects this condition. A set carry bit

www.americanradiohistorv.com

signals the end of the conversion and the
program reaches the END instruction or
clse branches back to TEST to determine
the next least significant bit.

For a copy of Application Note AN-
22, write Precision Monolithics Incorpo-
rated, 1500 Space Park Drive, Santa
Clara, CA 95050.

MOS frequency synthesizers

The new 40-channel CB regulations
are largely responsible for the current
popularity of the synthesizer. Actually,
synthesizers have been used for quite a
while in commercial communication and
navigation cquipment. The integrated cir-
cuit has added significantly to their ap-
peal.

Siemen’s S187 MOS synthesizer tunes
receivers up to 800 MHz with the help of
a prescaler. An cight-stage divider fol-
lows the crystal oscillator that operates at
a maximum frequency of 6.5 MHz. The
outputs of the divider's four lowest stages
are sclected by a multiplexer and then
divided by cither 8 or 10, for a sclection
of 16 reference frequencies for the phase
comparator.

The receiver’s external VCO (Voltage-
Controlled Oscillator) is scaled by a
divide-by-10 and divide-by 10/11 pre-
scaler that feeds PROM-controlled syn-
chronous dividers that drive the other
phase-comparator input.

The S187 synthesizer generates up to
500,000 channels. The PROM can be
controlled from a matrix of switches for
pushbutton channel selection. Write
Components Div., Siemens Corp.. 186
Wood Ave. South Iselin, NJ 08030.

The MN6040 frequency synthesizer
from Energy Electronic Products has a
0-256 programmable counter to divide
down an external VCO. The counter
works to 2.55 MHz. A divide-by-1024
circuit divides down an external 10.24-
MHz reference crystal oscillator to a 10-
kHz reference frequency. Information is
available from Energy Electronic
Products, 6060 Manchester Avenue, l.os
Angeles, CA 90045.

Microcomputers

Signetics’ 3000KT8080SK emulator
kit uses Schottky LSI (Large Scale /nte-
gration) parts to operate as an 8080A
microcomputer at speeds {rom (wo to
nine times faster. Instruction cycle time
and RAM access time are 150 ns. New
instructions can be added by program-
ming the microcontrol store for the 12
instruction codes not used in the 8080.
The kit has fully static operation, a single
S-volt power supply, hardware multiply-
and-divide and fully vectored interrupts
to anywhere in 64K of memory. The unit
price is $299 from Signetics, 811 East
Arques Avenue. Sunnyvale, CA 94086.

Motorola has 1.5- and 2-MHz versions
of their M6800 microprocessor family
circuits. There is a 50% to 100% increase
in throughput potential, and power dissi-
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pation has been lowered by about 20%.
The part Nos. for the 1.5-MHz units
have an MC68A prefix and the 2-MHz
circuits have an MC68B prefix.

The 25-99 price of the MC68A00P
microprocessor is $25, and the
MC68BO0OP costs $30. Other parts avail-
able in plastic arc MCM68AI10P and
MCM68BIOP 128 X 8 static RAM’s,
MC68A21P and MC68B21P peripheral
interface adapters and MC68AS0P and
MC68B5S0P asynchronous communica-
tions interface adapters. Information is
available from Motorola, Inc., P.O. Box
20294, Phoenix, AZ 85036.

Texas Instruments’ S481 bipolar mi-
crocomputer set uses Schottky TTL mi-
croprogrammable blocks for up to 10
times conventional microprocessor speed.
Intended for minicomputers and fast con-
trollers, it allows existing instruction sets
to be emulated. The IC sct is based
around 4-bit slice processors, 4-bit slice
controllers, field-programmable logic ar-
rays, PROM’s and RAM’s. For more
information, write Texas Instruments In-
corporated, P.O. Box 5012, Dallas, TX
75222.

IMSAI MICROCOMPUTER is 8048-based and is
designed for control applications.

IMSAl Manufacturing is proud of
their new 8048, the world’s first single-
board control computer designed for elec-

tric tools, instruments and appliances that
can be controlled without any intervening
hardware.

The IMSA1 Megabyte MICRO also
allows up to 1-million byte capacity in a
standard IMSAI chassis. The RAM-16,
RAM-32 and RAM-65 are 16K- to 65K-
byte low-power dynamic memory boards.
Combined with the IMM (/ntelligent
Memory Manager) interrupt controller
board, these memories provide for expan-
sion up to 1 megabylte, write protection
for cach 1K of extended space, read
protection, fully vectored interrupts, time
of day and real-time clocks. IMSAT Man-
ufacturing Corporation, 14860 Wicks
Boulevard, San Leandro, CA 94577.

American Microsystems offers a
TouchControl 1C that operates up to 32

AMI TCK-100 TouchControl evaluation kit.

touch switches for toy, game, clectronic
music, computer, keyboard, appliance
and tool applications.

The TCK 100 evatuation kit is available
for $29.95 from AMI distributors with a
prewired control panel, the AMI §9263
IC with 16 touch switches and an instruc-
tion package.

American Microsystems, Incorpo-
rated, 3800 Homestead Road, Santa Cla-
ra, CA 95051. R-E

EIA proposes new CB standards to
cut TVl

The Citizens Radio Section of the Elec-
tronic Industry Association has proposed
to the FCC that new standards be adopted
to eliminate much of the annoying TVI
caused by CB signals. Specifically, it was
recommended that CB harmonic emissions
be kept 75-dB below the present 4-watt
power limit.

Harmonics, although nonessential in CB
communications, have a way of interfering
with some TV channels. If a CB set is prop-
erly adjusted and operated, the chances
are its signals won't interfere with TV
reception. However, occasional interfer-
ence does occur in high-density areas. The
proposed ElA standards would cover such
contingencies. Inexpensive filters can be
used to relieve exceptional cases of TVI.

EIA spokesmen have also asked that firm
action be taken against illegal power ampli-
fiers, known as “linears,” in order to signif-
icantly reduce the TVI experienced from CB
sets. The FCC has proposed action in this
area.

Other causes of poor TV reception have

been laid at the door of automobile igni-
tions, household appliances, fluorescent
lights, etc. One EIA study found that from
60 to 100 devices are capable of such TV
and radio interference in the average
home.

Advanced microcomputer seminar
held on cruise ship

The Virginia Polytechnic Institute and
State University of Blacksburg, VA, has
announced an advanced microcomputer
Interfacing and Programming Workshop
that will be held aboard a cruise ship, the
TSS ““Carnivale,” in the Carribean on June
17-24, 1978.

Featured in the five-day floating work-
shop will be a hands-on course using the
8080 and 8085 microprocessors. Some of
the topics covered will be the use of
programmable interface IC’s, data acquisi-
tion modules, programming techniques
and future trends in the field. For more
information, contact Dr. Norris Bell, V.P.l.
and S.U. Continuing Education Center,
Blacksburg, VA 24061. Telephone: (703)
951-6208.

=
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Got
Gas Guzzier

Gloom?

Try AUTOCOMP for
quick relief from
high fuel costs.

AUTOCOMP is a continuously updating micro
computer which reads TRUE MPG while you
drive. Additional pushbutton controls also
give automatic readouts of Time. Distance
and Fuel Consumption. You can monitor your
engine’s performance and your vehicle's effi
ciency. AUTOCOMP will help you save fuel
improve your driving habits, and provide you
with valuable time and trip data. Install
AUTOCOMP before your next trip and beat
high fuel costs!

AUTOMATICALLY DISPLAYS:

* FUEL USED — When the FUEL button
1s depressed. the display indicates the
amount of fuel the vehicle has used
since fast fill-up. beginning of trip. or
last reset (up to 1000 gallons)

* DISTANCE TRAVELED — When the
DIST button ts depressed. the display
indicates the distance the vehicie has
traveled since the last reset {up to
1000 miles)

* INSTANT MILES/GALLON — When the
INST MPG button 1s depressed. the dis
play indicates how many miles per gal
lon the vehicie is attaining at each
moment (up to 200 mpg)

= AVERAGE MILES/GALLON — When
the AVE MPG button ts depressed, the
display indicates the average miles per
galion the vehicie has attained since
the last reset (up to 200 mpg)

« CORRECT TIME [clock] — When the
TIME button 1s depressed. the display
indicates the correct time {yn hours and
minutes) The clock may also be used
to display ELAPSED TIME

EXAMPLE

}

AUTOCOMP comes with clear illustrated
instructions that make it easy for a do-it
yourselter to install. Equipment suppiied

Fewtonser
includes the Speedsensor which Simply L
screws onto the speedometer cable, and g
the digital Flowsensor which easily installs §
onto the fuel ling Sovotanis A

SAVE $10 OFF REGULAR PRICE

Order now using the coupon below and save $10

off the regular hist price of $129 50 A one p & -
ear imited warranty is provided )

year hmi y IS provi /A.., ¥

fmcowe] o é

SpaceKom, Inc. Ze" o o 3
212 E. Gutierrez St "o 7 O (o 4

Santa Barbara, /&

-
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RADIO-ELECTRONICS
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service clinic

How tuned horizontal output circuits work and how to trou-
bleshoot them. JACK DARR, SERVICE EDITOR

IN ORDER TO FIX THE FAULTS ELECTRONIC
technicians find, you have to understand
the failure mechanism, not only what
happened but why.

Technical writers also must first under-
stand a product or problem thoroughly,
so that readers can understand what’s
being described. For instance, there’s one
circuit 1 haven’t written anything about
until now simply because I didn’t under-
stand it. | knew what it was doing, but |
couldn’t find out what was causing the
problem.

I am referring to the horizontal-output
circuit, used in a great many solid-state
color TV sets. This is the circuit with the
famous four-legged capacitors across the
horizontal-output transistor. Whenever
these capacitors go bad, the high voltage
rises to tremendous levels and creates all
kinds of weird damage. The suggested
remedy is to “replace the capacitor!”
(This reminds me of a juke-box service
manual 1 read once, in which, for a
certain problem, the recommended cure
was a curt “find cause and repair!”’)

All things come to him who waits,
however, and I finally found an explana-
tion in the Admiral manual, Circuit De-
scription and Troubleshooting for their
series M45 units. The manual contains a
highly detailed and crystal-clear explana-
tion of just exactly how this type of
circuit works.

Figure 1 shows the horizontal-sweep
circuit of the model M45 chassis. As in
most conventional designs, the transistor
drives the flyback transformer and yoke.
The current pulse is stepped up to create
the high voltage. Everything is normal so
far; however, Admiral continues by ex-
plaining that this circuit is designed on a
“dual-frequency” concept. The scan por-
tion of the horizontal sweep is rated at
roughly 10 kHz. The retrace portion (fly-
back pulse) is 40 kHz. These two fre-
quencies have no real relation to the
15.75-kHz line frequency, except that
each frequency goes through exactly one
half-cycle during each period of the scan
line. As long as the toral time period of
these two half-cycles adds up to the stan-
dard 63.5-us scan time, everything is all
right. The key frequency is the 40-kHz
retrace, and the half-cycle concept must
be kept in mind.

Therefore, in this circuit, there are two

c100
TUNING
CAP.

NO. 5
100V/CM,
104S/CM
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NO. 50 57/CM, 2045/CM
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FIG. 1

resonant circuits—the 10-kHz scan and
the 40-kHz retrace. The actual scan is
similar to that in tube-type TV sets: the
horizontal yoke winding is fully charged,
and the beam is on the left side of the
screen. The damper diode conducts due
to the polarity of the voltage developed by
the collapse of the magnetic field in the
yoke. This voltage sweeps the beam to the
center of the screen. At this point, the
yoke is discharged and the horizontal-
output transistor turns on and recharges
it, sweeping the beam the rest of the way
across. (It’s the familiar concept of
*“damper sweeps left half, output sweeps
right half.”) Because of the time, this
action takes a total of 52 us, which is
equivalent to one half-cycle at about 10
kHz.

Now the fun begins. During scan, the
damper diode and the horizontal-output
transistor, which are connected from ter-

wWww.americanradiohistorv.com

minal No. 19 of the flyback transformer
to ground in parallel, act as “switches.”
First one is on, then the other. The first of
the two resonant circuits comprises the
yoke winding and its 0.47-uF series ca-
pacitor, C813. The few turns on the
flyback transformer and a small winding
on the pincushion transformer play a
minor role due to their size. The yoke and
capacitor form a series-resonant circuit
at about 10 kHz for maximum efficien-
cy.

Note that in the retrace period, the
.0082-uF capacitor is connected from ter-
minal No. 19 on the flyback transformer
to ground. During scan, either the damp-
er diode or output transistor are on,
thereby shorting this capacitor. (At the
center of the sweep, both the damper
diode and output transistor are open, but
there is no energy in the yoke.) At the
end of the scan, the output transistor is
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quickly turned off by the rapid falltime of
its base drive pulse, as shown by wave-
form No. 3 in Fig. 1. The yoke is fully
charged and the instant the drive is
removed, the magnetic field collapses.

With both switches off the tuning
capacitor is now in-circuit. A sudden
burst of energy is pumped into the second
resonant circuit that consists of the yoke
and the tuning capacitor. Yoke capacitor
C813 has a very low impedance. There-
fore, it is charged and serves only as a
source of electrons. This resonant circuit
is tuned to 40 kHz. If a pulse is sent into
the circuit, it rings. The circuit then
develops a high-voltage pulse because it is
of very short duration—the current
changes much more rapidly, causing a
rise in the voltage.

When this high-voltage pulse recaches
its peak, the current stops increasing and
falls. These two changes develop a cur-
rent in the yoke that moves the beam all
the way back to the left side of the screen,
and also recharges the yoke winding. This
is a 40-kHz one half-cycle of energy and
it takes place in about 12 us. Adding this
and the 52-us scan time resuits in the
necessary 63.5-us total time for a scan
line. (Don't argue with me about the
missing half-us; I said “about,” which
should take carc of it')

High voltage increase

Now, to get down to the nitty-gritty
about why the high voltage rises if some-
thing happens to capacitor C813. Figure
1 shows that during scan, capacitor C813
is shorted-out by one of the two switches;
therefore, an open capacitor would not
affect the scan at all. However, with the
capacitor open, during retrace all that
energy that was pumped into the yoke is
being pumped into a resonant circuit.
Now, because there are only the yoke
inductance and its own distributed capac-
itance, the resonant frequency goes way
up. Instead of only one half-cycle, several
develop during the same 12-us period.
Since these half-cycles are all shorter in
duration than the correct frequency, what
happens? Each half-cycle has a much
faster risetime than it should. As a result,
the flyback transformer tries to devclop a
much greater pulse, since the voltage
developed by the changing current is
proportional to the rate of current
change. Since the yoke series capacitor is
still in-circuit, each pulse charges the
series capacitor. The pulses will still be
positive-going pulses, since the damper
diode will cut off the negative-going
halves.

This excessive pulse height will make
the high-voltage winding develop tremen-
dous high-voltage values. Field engineers
have reported rises of up to 60,000 volts.
(The reading might have been higher, but
60,000 volts was the limit of their
meters!) It is important to note that this
increase in frequency is nor related to the

continued on page 84

We've got everything
in the book

and if's vours free.

You'll {ind more than 600
electronic test accessories
between the covers of ITT
Pomona Electronics new S0-page
catalog for 1978.

You can “probe” it for
probes, "dip” into it for the DIP
CLIP™, and "grab” it when you
need Grabber™ mini test clips.
Or you can check into it for

adaptors, plugs, boxes, cable
assemblies, jumpers and lots
more, including 42 new items just
introduced.

It's your best single source
of top quality products for every
phase of electronic testing. And
it's yours for the asking.

Send for a free copy today.
See our pages in EEM.

ITT POMONA ELECTRONICS

1500 East Ninth St., Pomona, Calif. 81766
Telephone (714) 623-3463 « TWX: 910-581-3822
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The better the trainin
the better you'

COMPU-TRAINER VOM

IN-CIRCUIT TRANSISTOR TESTER
TROUBLESHOOTER

SOLID-STATE
OSCILLOSCOFE

NTS/Heath
GR-2001
DIGITAL
SOLID-STATE
COLOR TV
315sq.in.
PICTURE

SR F AL SRR TSI, A VIR

RADIO-ELECTRONICS
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ELECTRO-LAB

As an NTS student you'll acquire the know-how
that comes with first-hand training on NTS profes-
sional equipment. Equipment you’ll build and keep.
Ourcoursesincludeequipment like the NTS/Heath
GR-2001 computerized color TV (25" diagonal)
with varactor diode tuning and digital read-out
channel selection; (optional programming capa-
bility and digital clock avail).

Also pictured above are other units — 5” solid state
oscilloscope, vector monitor scope, solid-state ster-
eo AM-FM receiver with twin speakers, digital multi-
meter, and more. 1t's the kind of better equipment
that gets you better equipped for the electronics
industry.

(Simulated TV Reception)

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, tessons, and manuals to make your trainirg
more practical and interesting.

Compare our training; compare our lower tuition.
We emplioy no salesmen, pay no commissions. Ycu
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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and the equipment
be equipped. /=
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NATIONAL TECHNICAL SCHODLS Deot.206-028
4000 South Figueroa St., Los Angeles, Calif. 90037

Please send FREE Color Catalog and Sample Lesson
NO OBLIGATION. NO SALESMAN WILL CALL.

tion privileges spelled out. Make your own com-
parisons, your own decision. Mail card today, or
clip coupon if card is missing.

; Color TV S ici | Elect ics Technol
NO OBLIGATION. NO SALESMAN WILL CALL l B W Y ot adio Servicing ] Compater Elecironics
] Electronic Communications (] Basic Electronics
APPROVED FOR VETERAN TRAINING [] FCC License Course | Audio Electronics Servicing
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GTS-10 two-volume
= Owner’s manual.
Get all the facts on the new GTS-10 General Television
Servicer - the concept that is changing the course
of TV servicing!
Advanced yet sensibly priced at $349.00 the GTS-10
is the ultimate instrument on the TV service equip-
ment market.
In addition to free two-volume set of GTS-10 owner's
manuals you will receive a comprehensive 6 page
full color brochure - describing its profit making
potential and its many unique patterns as well as
information on our 30 day shop frial of GTS-10
General Television Servicer.
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g TR cxom O

o RASTER =" P A
L Lo n
raroeor
vecroR oo
238 T srast rEACE
on/ricE 00 . .
aemcan TecnOUSHER
o TELTERED

Telephone orders of GTS-10
General Television Servicer on
VISA and MASTER CHARGE
‘accepted for same day ship-
ment. (303) 275-8991.

AMERICAN TECHNOLOGY CORP. Send $1.00if First Class

m A delivery is desired.
225 Main Street
/- 1 .. Canon City, €0 81212

faster
service

USE

reduced beam current needed to scan
ZIP only one bright line.

CODE

SERVICE CLINIC
continued from page 79

For horizontal-drive frequency, which stays
the same; the change is entirely in the

“retrace frequency.”

This rise in retrace frequency seems to
be due, in the vast majority of cases, to an
open tuning capacitor. If the horizontal
yoke winding opens, it is not able to store
enough energy to develop the high pulse;
the same thing applies to the larger series
capacitor. This usually kills the horizon-
tal sweep, leaving a thin, bright vertical
line. The high voltage does not usually
rise except for a small amount due to the

It is necessary to use specially designed
reliable capacitors that can handle high
RF current. This leads to what should be
an unnecessary warning—never replace
these capacitors with an ordinary capaci-
tor. The ones used here seem to be
polypropylene or polycarbonate diclectric
On with high voltage ratings. However, the

best substitute is always the sct-maker’s
suggested replacement type.

a" The Admiral manual describes one
good test—scoping the puise on the hori-

n zontal-output transistor collector. The
mall pulse should be about 850 volts peak, but,
more important, the pulse width must be

very close to 12 us. A triggered sweep

|

| |
I Name .= - Phone B I
| |
| |

Address — e . —

(e
State Zip ’
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Hands on microprocessor short course
with FREE take home microcomputer
included in the $499 tuition.

Feb. 20-24 Tucson, AZ

Mar. 6-10 Huntsville, AL

Apr. 3-7 Washington, DC
You get unbelievable field versatil- Apr 17-21 Lafayette, I\

ity with the 80204, and it's sized to May 8-12 Los Angeles, CA

0.25% de accuracy and 26 ranges. Con- Jun 19-23
M U L TI M E TE R Ten megohm input resistance, ac and

® slip easily into your pocket or service
: kit. Compact, with big features—like Jun. 5-9 BOSton, MA
3% DIGIT ‘ . New York, NY
ductance ranges for measuring leak- :
age to 10,000 MQ. or transistor beta.
dc. Battery powered, with a large lig-
Flllkc 8020A DMM uid crystal display.
For more InFoRMATION TOLL FREE HOT LINE

Learn microprocessors first hand
from the original hands on people.

For more information call Jerilyn Williams,

B (317) 742-6802 or write Wintek Corp.,

= O TTGRO SR 800-223-0474 902 North 9th Street, Lafayette, Indiana 47904.

o

E ADVA B 6800 Hardware/Software

u B Custom Hardware/Software
o ELECTRONIC S itom Hardware/Sof

C_') 54 West 45 Street, New York, N.Y 10036 212-687-2224

=) THE TEST EQUIPMENT SPECIALISTS

o
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scope set to a speed of 10 us-per-cm
should show one full-scale division and
about 0.2 of the next division, as shown in
waveform No. 5 in Fig. 1. If your scope
probe won't take an 850-volt pulse, just
hold it near enough to the circuit to get a
pickup waveform; the width will be accu-
rate. R-E

service
questions

TUNABLE HUM BAR

Here's a curio for you. This Sylvania
DO-5 chassis had what looked like a
bright, single hum bar that tended to
break up along with a static-like noisc in
the sound. This effect was most distinct
on UHF and high VHF. Below Channel
11, it wasn’t evident.

I checked for heater-cathode shorts in

BETTER
THAN A
THIRD HAND!

PANAVISE TILTS, TURNS, AND
ROTATES TO ANY POSITION.

IT HOLDS YOUR WORK
EXACTLY WHERE YOU WANT IT.
PanaVise has great strength yet is gentie
enough to firmly hold delicate objects.

Quite possibly the finest new tool
you will buy this year, PanaVise is
built to exacting professional
standards. We guarantee it!

iustrated is the Electronics Vise
Model 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.

Available through your dealer.
Write for a free catalog.

CINAMISE oo e

10107 Adella Ave., South Gate, CA 90280
In Canada: 25 Toro Rd., Downsview, Ont. M3J 2A6

T
=l, A Division of Colbert Industries
CIRCLE 63 ON FREE INFORMATION CARD

tubes; nothing. I let them heat up to see if
this was a hot short. While tapping tubes
and watching the picture, | noticed that
the UHF pilot light was flickering like a
Christmas-tree blinker lamp, right along
with the blinking hum bar! The pilot
lights are NE-2H neon lamps, cach witha
30K dropping resistor.

New pilot light, no hum bar! I'm send-
ing you this lamp for your collection.

(Thanks very much to A. C. O’Neal,
San Diego, CA, for this curiosity.)

SCOPE CALIBRATION OFF

I’'m working over an Eico 460 scope that
I picked up. | get a very funny waveform in
the CALIBRATE position! Instead of a 60-
Hz sinewave, it looks like this (see dia-
gram). I've checked all the tubes, no help.
Please advise.—L.M., Coraopolis, PA

It looks as if there’s something wrong
in the sweep. It doesn’t start until it
reaches that point, then suddenly jumps
up to normal amplitude. This means
there’s an unbalance somewhere. Check
all of the resistors in the vertical and hori-
zontal sweep and output stages. Some of
them may have gone way off. This is a
common problem in the older scopes.

(Feedback: “Bingo! | remembered that
the person | got the scope from said that
he’d built it. Evidently he was color blind!
He interchanged R10 (grid peaking resis-
tor, vertical input stage—Ed.), which
should be 220K for R36 (plate supply
resistor for push-pull vertical output
stage—Ed.), which should be 22K. |
swapped ’em back, and it works.”)

VOLUME OUT OF CONTROL

I have a peculiar problem with an RCA
VCR-243 AM/FM stereo. When the set has
warmed up, the volume starts to go up
slowly, and the volume control won’t cut
it down. This is intermittent and can
happen any time after it’s warmed up.
The volume control has been replaced.
Everything else is normal. What causes
this?—W.F., Marysville, KS

The crystal ball says your ground is not
grounded, on the bottom of the volume
control! Like all stock volume-control cir-
cuits, this one is actually an *‘audio signal
voltage divider.” The slider varies the
amplitude of the signal fed to the audio
input. To reduce this level, it must gotoa
good ground—a point equal to zero signal
level. If the ground is imperfect, there
will still be too much audio getting
through. I suggest you run a jumper from
a known ground over to the volume
control’s bottom terminal.

I had a case like this not long ago. It
turned out that the bottom of the volume
control wasn’t “DC-grounded”. but it
certainly was for audio. A 20-uf electro-
Iytic bypass capacitor from the bottom of
the control to ground was open.

In either case, you can verify this quite
easily by simply scoping the bottom ter-
minal of the control. This should show
absolutely no signal at any time.

www.americanradiohistorv.com

FAULTY ROTATOR

I ran into a Channel-Master 9524C rota-
tor that won't rotate. | don’t have any data
on this, and not much experience with
rotators. Do you know how to test
these?—K.S., Bellingham, WA

Check the cable up to the rotor for
continuity and correct resistance. If this
is OK, then see if you get 20 volts AC at
each of the secondary windings of the
transformer. If you do, and the motor
hums but won't run, the phasing capac-
itor C is probably open.

Capacitor C isa 110-120 uf nonpolar-
ized electrolytic; either a Sprague AM-
510 or equivalent. Note that each half of
the motor can be switched so that the
capacitor is in series with it, while the
other one goes directly to the transform-
er. This gives you the phase shift needed
to make the motor start and run.

PICTURE/COLOR PROBLEMS

I have an unstable picture in a Zenith
19EC45. It falls out of horizontal sync and
also rolls vertically. At the same time, the
color goes bad. It goes out of sync, or
shifts in hue. Can you help?—C.S., Ver-
gennes, IL

All these troubles can probably be
fixed at once. Just get the horizontal sync
problem fixed up. Try running a horizon-
tal-oscillator setup, and check the AFC
diodes. These are separate in this chassis;
try replacing both of them at once.

If your horizontal oscillator is unstable,
this causes keying-pulse instability, which
can upset not only the vertical sync, but
the automatic gain control, color and
everything else.

Note: Check the 330-ohm resistor in
the emitter of the sawtooth shaper on the
9-90 board; if it's risen in value this has
caused problems.

(Feedback: “Got it!")

FAULTY SWITCH CAUSES TV
TROUBLES

I've a batch of problems in this Sears
528.427-110121 It was serviced:; worked for
24 hours; then blooie. | found six tubes
shorted. | replaced them. The set now
had vertical, sound, RF, but very little
horizontal. | found a 30KD6 in the hori-
zontal output. This should be a 40KD6.
Now there’s lots of color, plenty of sweep,
but no RF or audiol Now what?—J.R.,
Newark, OH

(1 wrote him suggesting checking for
video, since he seemed to have color but
no black-and-white picture, etc. Later, he
answered:)

I checked all the things you suggested;
no dice. The problem turned out to be
strange but simple. It was the on-off
switch! This set uses a triple switch,
which is supposed to turn on the heaters
and the B+; two of the switches were
shorted. 1 was getting only about half the
B+ voltage plus other things. 1 replaced
the switch with a factory duplicate, and
now it works.
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New Slim-Body
scope probes

from

B&K-PRECISION
...cost effective
and
really rugged!

B&K-PRECISION’s new line of 10:1/
direct scope probesis designed to be
compatible with most scopes
available, up to 50MHz.

All are rated at 500Vp-p.
B&K-PRECISION siim-

body probes range in

price from $25-$35.

Entire probe body

molded of rugged ———
plastic—fully

insulated

Spring-
loaded
retractable
tip cover

indicates direct

or 10:1 position;
pull-apart switch
design prevents
accidentai position
switching.

Clip-on
replaceable
ground lead

Slim-body
design with steel
inner structure

Compensation
capacitor adjustment

Tough, flexible
cable strain relief

Matches
15-120pF
15-120pF
10-35pF

Bandw.
10MHz
10MHz
15MHz

Model Connector
PR30 UHF
PR31 BNC
PR34 UHF
PR35 BNC 15MHz | 10-35pF
PR36 BNC 50MHz | 10-35pF

Available forimmediate delivery
at your local distributor. Write
for a free copy of the latest
B&K-PRECISION catalog.

21 PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Avenue
Chicago, Illinois 60635 e 312/889-9087
In Canada: Atlas Electronics, Ontario
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new products

More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card follows page 122.

WIRE-WRAPPING KIT, mode!/ WK-38B, contains
wire-wrapping tool (mode! WSU-30) that wraps
and unwraps AWG No. 30 wire on .025 square
pins and has built-in wire stripper. Kit also
includes 50-ft roll of insulated silver-plated cop-

W (8 Zmm) KTRLD WO
074 1060y S0)

per wire, two 16-pin wire-wrap DIP sockets and
two 14-pin wire-wrap DIP sockets. Also included
is new 4 X 4%-in. PC board, mode! H-PCB-1,
made of glass-epoxy laminate with solder-coated
copper pads.—OK Machine and Tool Corp.,
3455 Conner St., Bronx, NY 10475.
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COMPUTER KEYBOARD, PRO, has alphanu-
meric lock key for changing outputs from type-
writer to teletype code and 5 unassigned (nonde-
dicated) relegendable keys; unit can easily piggy-
back a daughterboard and lends itself to do-it-
yourself customizing.

Alterable customizing options include negative
logic or tri-state positive logic (accomplished via

simple IC substitution); a high-voitage, CMOS-
compatible output; encoded or nonencoded out-
puts; flexible key assignments; card connector on
PC board for auxiliary keyboard; automatic re-
peat function; optional parity bit; varied strobe
pulsewidth; output tatch with auxiliary circuit and
optional shift-control mode. Key array includes

WwWwWw.americanradiohistorv.com

full 128-character ASCIl output code, four modes
(lower case, upper case, control case and tele-
type alpha-lock), TTL and DTL-compatible out-
puts, a + 5-volt supply at 325-mA maximum. Unit
price: $135 prepaid. Free brochure available.—
Cherry Electrical Products Corp., Frank Amen-
dola, Box 718, Waukegan, IL. 60085.
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170 CONTROLLER, model PI04800, is a 6-port
programmable device. This 5 X 10-in. $-100 bus-
compatible PC board can interface computers to
any parallel device with or without handshaking.
Two channels, three different modes per channel,
can be programmed for up to three 8-bit ports

which can be operated simultaneously. Whether a
port is to be an input, output or bidirectional port
is determined by a single control word. This
control word determines the mode of each port,
direction, strobes and interrupt capabilities.
Price: $149.—I1 O R, Box 28823 (Dept. D-200),
Dallas, TX 75228.
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HEAVY-DUTY POWER SUPPLY, mode!/ PS-5, is
rated at 13.6 volts, 5 amperes continuous, mak-
ing it suitable for CB 40-channel AM and SSB
radios. The unit features short-circuit protection,

arugged heavy-gauge aluminum case and a one-
year warranty. List price: $49.95.—Communica-
tions Power, Inc., 2407 Charleston Rd., Mountain
View, CA 94043.
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FREQUENCY-RESPONSE RECORDER, mode/
LFR-5600, uses an audio sweep oscillator and
pen recorder to measure and graphically record
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frequency response, wow and flutter, drift, volt-
age and temperature readings for high-fidelity
audio equipment. Among unit's features are au-
tomatic start to simplify tape recorder response
measurements; 1-kHz and 333-Hz standard sig-
nal frequencies for reel-to-reel or cassette re-
corders; 25-dB, 50-dB or linear scales; higher
sensitivity measurement capability; slow speed
range to permit long-term drift measurements.

Meter can also be used as a sweep-frequency
indicator for easy voltage calibration.

Applications include measurements of audio
amplifier frequency response and S/N ratio, low
frequency response of speaker systems and am-
plifiers, tape recorder frequency response and
S/N ratio, phonograph cartridge frequency re-
sponse, filter design tests, reel-to-reel and cas-
sette recorder wow, flutter and drift measure-
ments. Priced at under $3000.-—Leader Instru-
ments Corp., 151 Dupont St., Plainview, NY
11803.
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HOME PINBALL MACHINE, Fireball kit contains
all solid-state electronics. Bright red LED’s dis-
play scores, up to four players, automatically
(individual scores are stored in memory), musical
synthesizer plays tunes for bonuses and extra

scores. Bonus balls are awarded automatically.
Unit can be programmed for beginner or ad-
vanced skill levels. Large playfield contains ptay-
er-controlied flippers and “thumper bumpers’
and ‘“sling shots.” Kit price: $699.95.—Heath
Co., Dept. 350-480, Benton Harbor, MI 49022,
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HEXADECIMAL KEYPADS, models MMD/HEX-1
and MMD/HEX-2, are designed as accessories to
E&L Instruments’ model MMD- 1 Mini-Micro De-
signer training and development computer. Cal-
culator-type 16-key array has 8 additional func-
tion keys that permit the user to execute pro-
grams, modify or examine contents of memory
and registers and monitor programs perfor-
mance.

Factory-programmed HEX L/D PROM for hex
conversion replaces original HEX PROM in the
mode! MMD-1. The model MMD/HEX-2is provid-
ed with one pair of 0.3-in.-high LED hexadecimal

displays; 2 additional displays are optional (di-
splays can also be added to the model MMD/
HEX-17). Both keypads come with conversion
PROM, integrated circuits, interconnection cable

and instruction manual. Both measure 7% X % X
3 in., and weigh about 1 Ib. Prices for the mode/
MMD/HEX-1, assembled: $125; kit: $105. The
model MMD/HEX-2 costs $185 assembled; kit,
$155 (inctuding display pair).—E&L Instruments,
Inc., 61 First St., Derby, CT 06418.
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HANDS-FREE TELEPHONE AMPLIFIER lets you
conduct a conversation while typing, filing, pre-
paring dinner or even taking a bath. System
amplifies all parties’ voices through speaker unit
and can be used at high volumes without feed-
back whistle or other distortion. Just place phone
handset on amplifier unit; pressure-activated
switch turns unit on and off automatically. Comes
with 56-inch cord and operates on 9-volt battery.

MATHEMATICS
ELECTRONICS ,

ENGINEERING MATHEMATIC
ADVANCED MATHEMATICS

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

You will have to see the lessons to
appreciate them!

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

WE ARE THIS SURE:—you order
your lessons on a money-back guarantee.

In plain laniguage, 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.O.BOX 1189
PANAMA CITY, FLA 32401
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HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS!

Write and run machine language programs at home, display video graphics
on your TV set and design microprocessor circuits — the very first night
— even if you've never used a computer before!

SPECIFICATIONS
ELF [1 features an RCA
COSMAC COS/MOS 8-bit
microprocessor address-
able to 64k bytes with
DMA. interrupt, 16 regis-
ters. ALU. 256 byte RAM.
full hex keyboard., two
digit hex output display.
5 slot plug-in expansion
bus. stable crystal clock
for timing purposes and a
double-sided plated-
through PC board plus
RCA 1861 video 1C to dis-
play any scgment of mem-
ory on a video monitor or
TV screen.

USE ELF 1| FOR . .. W

GAMES

home and

RCA COSMAC microprocessor/mini-

computer

A THOUGHTFUL GIFT
FOR ANYONE WHO MUST
STAY UP TO DATE IN

COMPUTERS AND
ELECTRONICS!

ELF! $9995

r—————— SENDTODAY——————1
NETRONICS R&D LTD., Dept. RE2

333 Litchfield Road. New Miiford. €Y 06776 Phone (203) 354-9375
Yes! [ wanr 10 run programs at
have

controllers, vic. (soon to be

enclosed: available as kits). Manual in-

Play interactive keyboard games,
games with analog inputs, games
utilizing your TV set for a video
display!

GRAPHICS

Create pictures, designs, aipha-
numerics and fabulous animated
effects on your TV screen for

CIRCUIT DESIGN

Design circuits using a micro-
processor. Use ELF [l as a
counter, alarm system, lock.
controffer, thermostat, timer.
telephone dialer, etc. The pos-
sibilities are infinite!
Coming Soon!

Exclusive Netranics Plug-In
Program Debugger and monitor
allows visual display of any
program on a clock pulse by
clock pulse basis to help you
learn programming f-a-s-t! ¢ 4k
memory ¢ Cassette 1/0 « D to

hour after hour of family funi |

(A A to D e« Controller piug-ins.‘

r——————————_———

0 $99.95 plus $3 p&h for RCA
COSMAC FLF 11 kit. Featured
in POPULAR ELECTRONICS.
Inctudes all components plus
cvervthing you nced to write
and run machine language pro-
grams plus the new Pixic chip
that lets you display video
graphics on your TV screen. De-
signed to give engineers practice
in computer programming and
microprocessor  circuit  design.
ELF II is also perfect for college
and college-bound students (who
must understand computers tor
any engineering. scientitic or
business career). Easy instruc-
tions get you started right away.
even if you've never used a4 com-
puter before!

As your need for computing
power grows, five card cxpan-
sion bus (less connectors) allows
memory expansion, program de-
bugger/monitor, cassctte 1O, A
to D and D to A converters.
PROM. ASCII keyboard inputs,
D GEED N N D S I

cludes instructions for assembly.
testing. programming, video
graphics and games plus how
you can get ELF IT User's Club
bulietins. Kit can be asscmbled
in a single evening and you’ll
still have time to run programs,
including games. video graphics.
controllers, etc.. before going to
bed! 0 $4.95 for 1.5 amp 6.3
VAC powecr supply, required for
ELF II kit. O $5.00 for RCA
1802 User’s Manual.

[0 1 want mine wired and tested
with the power transformer and
RCA 1802 User's Manual for
$149.95 plus $3 p&h.

Conn. res. add sales tax.

NAME
ADDRESS
CITY

STATE  ___ 7ZIP

O Send info on other Kits!
Dealer Inquiries Invited

LN ]

Lo_
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Address:
City:

8700Processor: 6503MpU._ Wear free
“ActiveKeyboard" Micro-Diagnostic, Extensive
documentation. FullySocketed.

Piebug Monitor: User Subroutines,

Relative address cakulator, Pointer High-low,

Back-step key.

Cassette Interface: Load & Dump by

file #. Positive indication of operation, Tape

motion controt.

Applications systems from $90 (10unit quantity)
Development systems from $149 (single unit)

. myself that the 8700 is The Answer, ]

') Pleasc send documentation $10 enclosed, .

{ ) send price lists & FREE Catalog of other:.

PAIA kits. ’
name:

Statc: zip

DEPT.2-R ¢ 1020 W. Wilshire Blvd. -
*Dkiahoma Cily, OK 73116« :

of over

2000

small tools,
measuring

instruments,

and supplies

Motionel Camerda, inc-

LT iteries

" -FILM LOAOERS.

PS. . .PAGES. . .GRAVERS
-GRINOERS. . .HAMMERS
INCLINOMETERS. .JACKS. .
KNIVES. . LATHES. . .LEATHER
ETTES. . .LOUPES. . .MINJATURE
TOOLS...METRIC TOOLS. . .MULTI
TESTERS. . .NEGATIVE FILES.
NIPPERS...OILERS...PIN VISES.
PLIERS. . PROBES.. RIFFLERS.
SCISSORS. . .SNARES. . .SOLOER-:
ING SUPPLIES. TEST INSTRU-
MENTS. . . TWEEZERS. . .VIEWERS
- .VISES. . WRENCHES

ADP;;\\\\“ MW& ABRASIVES

P —

2> G...BOOKS

l.‘i;? ]; LIMATORS

. e EPOXIES.

7 R < (CALIPERS.
7 OO

&5

National Camera
2000 West Unien Ave. Dept GBC
Englewood,Cele, U.S.A. 80110
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Amplifier base measures 4 X 8 inches; speaker
base measures 32 X 4% inches. Net weight: 15
0z; gross weight: 24 oz. Suggested retail price,

$19.95.—Saxton Products, Inc., 215 N. Rt. 303,
Congers, NY 10920.
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CB ANTENNA KIT, Readywhip modei 18-2065,
contains a 48-in. top-loaded fiber glass antenna.
Special process distributes power to coil for
optimum performance and the VSWR is 1:5:1 or
less across entire 40-channel band. Kit comes

with trunk mount, coax cable, hardware and
installation manual. —GC Electronics, 400 S. Wy-
man, Rockford, IL 61101.
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DIRECT DRIVE TURNTABLE, mode/ 6150, has
brushless low-voitage DC servo-controlled motor
system to minimlze vibration. Two separate con-
trols (33 rpm and 45 rpm) allow for + 3% speed
variation. Precision tone arm is resonance-free

throughout audible range and features a viscous
damped cue control. Wow and flutter is specified
to be less than .045%. Built-in strobe light
provides speed indication. Suggested retail price
is $169.95.—Marantz Co., Inc., 20525 Nordhoff
St., Chatsworth, CA 91311,
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FREQUENCY MULTICOUNTERS, models 19712A
and 1925A, provide overall versatility of opera-
tion for use in industrial, communications and
computer fields. Following the company's intro-
duction of the models 1910A and 1911A, both
these counters offer period, period-average and

www.americanradiohistorv.com

totalize modes. The model 1912A (shown) pro-
vides a range of 5 Hz to 520 MHz on a 7-digit LED
readout. A trigger level control and attenuator
allow you to measure in the presence of noise.
Input impedance on the model 19124 is 1
megohm from 5 Hz to 125 MHz and 50 ohms from
50 MHz to 520 MHz. Sensitivity is rated at 15 mV
across the major portion of the input bandwidth.
Unit can be ordered with either 2 ppm or .5 ppm
TCXO at 0° to 50°C; aging rate on both is .3 ppm.

External timebase allows counter to be used with
10-MHz frequency standard. Optional internal
rechargeable battery pack provides up to 4 hours
continuous operation. Unit features autoranging,
autoreset, manually selected gate times and self-
check function.

The mode! 1915A provides a 5-Hz to 125-MHz
range on a 9-digit LED display, and also available
is a 520-MHz, 50-ohm option. (Must be ordered
at time of purchase.) Unit is especially designed
to meet major portion of military RFi-EMI specifi-
cation MIL STD 461. A 2 ppm TCXO is standard.
An optional 1 X 10~ 7 ovenized timebase is also
available. Price of the model! 1912A: $620; mode!
1925A: $750.—John Fluke Mfg. Co., Inc., Box
43210, Mountlake Terrace, WA 98043,
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COMPUTER TERMINAL KIT, model/ CT-64, con-
tains everything needed for a complete terminal
compatible with MODEMS and ASCIl computer
systems. Terminal features 16 lines of 32 or 64
characters per line, scrolling or page mode,
upper and lower case characters, reversed char-
acter printing, control character printing, cursor

control and control character decoding. Comes
with power supply, keyboard, serial interface,
beeper, assembly instructions, chassis and cov-
er. Optional model CT-VM video monitor avail-
able assembled. Prices: model CT-64, $325 post-
paid; model CT-VM, $175.—Southwest Tech-
nical Products Corp., 219 W. Rhapsody, San
Antonio, TX 78216.
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DIGITAL PULSER, mode! DP-1, handheld pulse
generator is short circuit and overload protected,
which permits fast, easy circuit tests. Single-
puise or 100 pulse-per-second testing is accom-
plished via pushbutton selection of single-shot or
continuous modes. LED indicator flashes once for
single pulse or continuously for pulse trains.
After connecting the clipleads to positive and
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negative power supply points, the user touches
the DP-1 probe to the desired circuit point. The
DP-1automatically senses the circuit condition—
high or low state—and produces an opposite-
state puilse. Permits rapid stimulus-response
troubleshooting in TTL, DTL, CMOS and other
popular logic families.

Selectable pulse width accomodates CMOS
(10 us +30%) or TTL/DTL (1.5 us +30%). Pro-

—~——

R -
vides CMOS circuits with 50-mA source to logic
1, and a sink to togic 0. For TTL/DTL circuits, the
model DP-1 can be used as 100-mA source to
3.5V and a sink to .6V for up to 60 loads. Risetime
in CMOS is 100 ns, falltime, 8 us for a 100,000-
ohm load. Instrument measures 5.8 X 1.0 X 0.7
in., weighs 3 oz., and can accommodate a variety
of test leads. Price: $74.95.—Continental Spe-
cialties Corp., 44 Kendall St., Box 1942, New
Haven, CT 06509.
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iy

RMS DISTORTION ANALYZER/OSCILLATOR,
model 339A, is a lightweight, flexible bench-
measurement instrument that, when used as a
distortion analyzer, can measure THD from 0.01%
to 100% full-scale in nine ranges. Fundamental
frequency range is from 10 Hz to 110 kHz, and
harmonics can be read to 330 kHz. The voltmeter
function measures input levels over a 1.0-mV to
300-volt range full-scate on a 10-hz to 110-kHz
frequency range. Used as a distortion oscillator,

instrument delivers a variable output level from
<1 mV to <3 volts RMS into a 600-ohm load.
The THD is as low as —95 dB or 0.0018%.

The model 339A is simple to use because of its
automatic tuning and set-level features. Built-in
tracking oscillator lets you save time; the auto-
matic set-level allows you to measure distortion
as a function of level. Other features include an
AM detector, 30-kHz low-pass filter and switch-
able VU meter ballistics. Unit ,weighs 18 lbs.
Price: $1900.—Hewlett-Packard, Inquiries Man-
ager, 1501 Page Mill Rd., Palo Alto, CA 94304.
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“Maybeit
will go away,”

The five most dangerous words in the English language

American Cancer Smiewl

nt 1o cure 1 vaar hte

new it

More information on new it is
available from the manufacturers
of items identified by a Reader
Service number. Use the Free In-
formation Card following page
122.

SURPLUS CATALOG, This Month, 32-page cata-
log lists hundreds of industrial, electronic, scien-
tific and electromechanical products. Kits, com-
puter components, test equipment, switches, ho-
lograms and parts cabinets are just some of the
items described. Handy order form is included.—
Herbach & Rademan, Inc.,, 401 E. Erie Ave.,
Philadelphia, PA 18134.
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MAGAZINE INDEX, Periodicals For Craftsmen,
Collectors, Hobbyists And Science Enthusiasts,
42 pages listing more than 470 different mag-
azines, covering the entire hobby spectrum from
Art to Writing (as a craft). Eleven pages of publi-
cations devoted to science and science-related
topics. Listed are address, description of the
magazine and subscription price. Cost of the
directory: $2.00.—Hersey Publications, Box 515,
Stewartstown, PA 17363.

ELECTRONICS CATALOG, No. 19778, contains
14 illustrated pages of kits and preassembled
units, as well as many standard electronic com-
ponents. The booklet features four pages of
digital clock kits. Other items include a prescaler,
a frequency counter and an assortment of mini-
kits.—Ramsay Electronics, Box 4072, Roches-
ter, NY 14610.
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COMPUTER INDEX, Periodical Guide For Com-
puterists, January-June, 1977, is a handy 32-
page index of over a thousand articles, book
reviews, editorials and reader correspondence
from 22 hobby and professional computer mag-
azines. All material is indexed by subject matter
under 90 different categories. Available for $3.00
postpaid.—E. Berg Publications, 1360 S.W.
199th Court, Aloha, OR 97005.

ELECTRONICS CATALOG, Super Buys, contains
32 pages of discounted electronic items, from
simple (and not-so-simple) components to speak-
er kits, CB gear, TV, hi-fi and tape equipment,
test instruments, etc. There is a handy mail-order
form in the back of the booklet.—ETCO Elec-
tronics, 183G Hymus Blivd., Pointe Claire, Que-
bec H9R 1E9.
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The Beautiful Way To Sleep

The
Original
Velveteen

. Y —

The World's Most Comfortable Mattress
With independent Air Coil Support

your body evenly and independently.

A Permanent Bed

Discover Air

SU P ER SALESAVE UP T0 25%

The AIR COIL BED has become synonomous with the most revolu-
tionary and luxurious way to spend a third of your life. You are
gently but firmly supported by 100% air instead of metal SPrings
and stuffing. Many chiropractors agree the structured Air Coil Bed
has unprecedented orthopedic value as a permanent mattress.
Lightweight...Sensual...Adjusts to your comfort. The Air Bed is an I

experience in rest or play unmatched by any other support struc- B [ King (item 1374)
ture. It takes the seasickness, immobility, and weight out of Queen (item 1360)
waterbeds. Yet, it gives you the same "'give and take' sensation. I

Two people can sleep on a full, queen or king size bed virtually un-

disturbed by the other's movements. This 1s because the air coil
construction - with muftiple controlled air chambers - supports

Store it on a shelf, take it camping. use it in your van, boat, sum-
mer home, on a floor or in a frame. Sunbathe and float on it All
8" high standard sizes Twin-39"x74". Double-54"x74", Queen-
60"x80", King-74"x80". Inflates in minutes with any air pump or
cannister vacuum (Adapter included). Durable 20 gauge poly viny!
cleans with soap and water. Repair kit included. 1 year manufac-
turer's warranty. High Powered Air Pumps. AC pump operates
from standard electrical outlet. DC pump operates from auto
cigarette lighter. $29.95 each. Do not be confused by inferior
» e e imitations. This is the original,
S0 o : permanent, red velveteen airbed.
once priced as high as $119.95.
Because of recent direct-from-
manufacturer arrangements, we
have been able to eliminate all
middleman costs and pass
significant savings directly to you.

Credit Card Orders
Call Toll Free
800-323-2272

. Residents Call
3125950461

King Size Now Just s8 995

Picase send me the following red velveteen finished Air Bed(s).
If not satisfred | can return 1n 10 days for a prompt refund

Originally Now Only
... $89.95

$119.95.
$69.95
CIFull  (ltem 1354) $59.95 I

$89.95. .. ..
$7995. ... ... y
[1Twin (item 1339) $59.95. .. L. 34495
Add $4.95 per bed for shipping and handling. I
lilinois Residents add 5% sales tax.
(] Air Pumps $29.95 ea. [ ] AC(Item 0004) [] DC(item 0005)
Check or M.0. enclosed [ ] Please Charge my Credit Card
7] Bank Amencard [ Diners Club [] Carte Blanche

[] Master Charge [ American Express
Credit Card No. I
Master Charge No. Exp. Date

ame__ - _;I
Address

ey ty—
Signature — —

" Contemporary gzerz: |
! Morketing Inc.

790 Mapte Lane, Bensenyiie, 11160106

inois Cal
312-595-0461'
i 5§ N B}

e D N
=] z
=
|
|
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Try this exciting
new hobby! s.id

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
colorful 104 page catalog.

OUWERSI

Wersi Electronics. Inc. |
Dept. 24, Box 5318 I
1720 Hempslead Road l
Lancaster, PA 17601 '

|

Enclosed is $2.00 for my copy of your 104 page catalog.

Name ___
Address ___
City —

2]
o
—

State

3
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L
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new books

ACTIVE NETWORK DESIGN, by Claude S. Lind-
quist. Steward & Sons, Box 15282, Long Beach,
CA 80815. 749 pp. 7 X 10 in. Softcover, $21.95; in
California, $23.27.

This guide describing filter design and applica-
tions is helpful for engineers, technicians and
hobbyists who must understand signal process-
ing and filtering, and adapt, specify or design
filters for their own use.

The book is divided into two- sections: Part |
deals with general concepts and analysis; Part I
is concerned with design specifics. The book
includes many designs and tables; problems and
solutions; references and original and unpub-
lished research results; and a complete cross-
referenced index.

ILLUSTRATED HANDBOOK OF ELECTRONIC
TABLES, SYMBOLS, MEASUREMENTS AND
VALUES, by Raymond H. Ludwig. Parker Pub-
lishing Co., Inc., West Nyack, NY 10994. 352 pp.
7 X 10 in. Hardcover $17.95.

Technicians, engineers, instructors, experi-
menters and hobbyists will find much vital tech-
nical information in this easy-to-use reference
guide that covers a broad range of the most used
electronic data. Many helpful formulas, values,
symbols, measurements, etc., are included along

ALDELCO ELECTRONICS COMPANY
NEW IMPROVED DIGITAL ALARM CLOCK KIT
Snooze Feature
Elapsed Timer

$24.
12 or 24 Hour Clock Kit. Simliar to above but without Alarm or
Timer features Only $23.95
4.95

0.5 LED Display 12 hour format T
o v o T
e —— %
Simulated Wood Graln or Black Leather Cablinet
Crystal Time Base Kit for 12 Volit DC use

COMBINATION FREQUENCY COUNTER & CLOCK. 0.4 LED

Display. .00005% accuracy. 12 or 24 Hour Clock uses 8 AA
Nicad batteries (not supplied). Assembied Unlit $99.95
8 Stze AA Nicad Batteries 17.50
110 Volt AC Power Supply & Battery Charger 5.95

VOLTAGE REGULATORS

NEW—Interall DVM Kit 0-
200 MV, expandable, PC

lg:ﬁo Package Negative Board part and lnstvuggons,
ve liquid crystal displa 9.95
$1.00 $1.25 i 40 B2
7805 7905 LOGIKC PROBE KIT
7806 7906 DIGIPEAKE-A $9.95
7808 7912
7812 7915 M@M
7815 7818 Includes schemat
LM309H $1.10 5 Volt, 6 Amp $17.95
LM309K 1.10 +15 and —15 2 Amp S16 95
LM723 55
°, i . g be 40673 1.55 We have transistors.
100% Solid State * Includes 10:1 Pro| EERSKein b ek R e W

More Professional scope perfor-
mance for your money! DC to 10
MHz bandwidth, AC and DC coup-
ling, 11 position calibrated atten-
uator, 10 mV/cm sensitivity, push-
button operation. Outstanding
features: Built-in TV Sync Separa-
tor; Digitally controlled trigger cir-
cuits; reference baseline display;
calibrated 21 step sweep speed;
Fully regulated power supply; Cus-
tom Bezel for standard camera
mounting. Assembled $425.00

MA 1003 Nationsl Car Clock Module

With 3 push button switches and filters
New aluminum cabinet for MA 1003

$19.95
$6.85

WOW LOOK AT THIS JUMBO
RED LEDS

11 for $1.00
Green, Yellow of Or LEDS
5 for $1.00

FND 70 CC 0.3 Dispiay LED .48
FND 500 CC 0.5 Display LED

.88
CLOCK FILTERS 2% x 5%”
Red, Blue, Green or

Amber .80 ea

— 4
AMATEUR TV CONVERTER
Covers 420 to 450 AM TV
BAND. Works on unused

Commerclal TV Channel
KIT ONLY $39.95
ASSEMBLED

$49.95
BLINKEY-FLASHER TIMER

lncludes 555, PC Board
Parts & Instructions ~ $2.50

ACCUKEYER KIT. Uses TTL, includes IC’s, sockets. Speaker, P

Board. Instructions and alt pan:

ONLY $19. 95

MEMORY KIT. Matches above & other accukeyer kits

ONLY $19.95

POWER SUPPLY KIT8. .5 Amps 5-15 VoIt DC  $6.95

VARIABLE
add $1.00 per kit shipping

-5 Amps 12-28 Voit DC  6.95

FREE '78 EICO CATALOG

Check reader service card or send 50¢
for first class mail. See your local EICO
Dealer or call (516) 681-9300, 9:00
a.m.-5:00 p.m. EST. Major credit cards
accepted. rz d
EICO-108 New South Rd. m
Hicksville, N.Y. 11801

90 CIRCLE 40 ON FREE INFORMATION CARD

Visit Our Store. Hours 9:00 AM to 6:00 PM Mon. to Frl. Sat. 9:00

AM to 2:00 P.M. Phone Orders

ted. Visa & Master Charge.

ADD 5% FOR SHIPPING. ORDERS UNDER $10.00 add $1.
Fov n Orders add 15% shipping (Except Canada & Mexico) send
Check or Money Order in USA funds.

AILIDIEILICIO

2281R BABYLON TURNPIKE, MERRICK, N.Y. 11566
(516) 378 4555
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with a complete collection of troubleshooting
techniques and shortcuts. In addition, the book
takes you through a step-by-step examination of
many specialized electronic areas, such as digital
circuits, microwave characteristics, semiconduc-
tors and industrial applications. Equally useful to
the engineer and hobbyist.

HOME COMPUTERS: 2" QUESTIONS AND AN-
SWERS, VOLUME 1: HARDWARE, edited by
Rich Didday. dilithium Press, Box 92, Forest
Grove, OR 97116. 225 pp. 5 X 9 in. Softcover
$7.95.

HOME COMPUTERS: 2'* QUESTIONS AND AN-
SWERS, VOLUME 2: SOFTWARE, edited by
Rich Didday. dilithium Press, Box 92, Forest
Grove, OR 97116. 175 pp. 52 X 9 in. Softcover
$6.95.

The series gets its title from the fact that there
are 2' or 1024 questions and answers in the two
volumes. These two volumes are written in easy-
to-follow question-and-answer format to help the
average reader with little or no computer knowl-
edge not only to operate his own computer but
become more knowledgeable generally in both
home computing and programming. The material
is presented in the form of a dialogue, in clear
informal style. The material covered progresses
in an orderly structured fashion from basics of
hardware and software to details of special
microprocessors. The book’s format also lends
itself to leisurely browsing. Instruction sets and a
bibliography form part of the extensive appen-
dices.

PROGRAMMING MICROPROCESSORS, by M.
W. Mcmurran. Tab Books, Blue Ridge Summit,
PA 17214. 279 pp. 5'4 X 8" in. Hardcover
$9.95.

This book is intended to give a basic under-
standing of microprocessor design and functions
and to allow the reader to prepare workable
computer programs with relative ease. Topics
discussed are hardware and software, fundamen-
tals of processor arithmetic, numerical conver-
sion, scaling techniques for magnitude control of
fixed-point processor data, floating-point arith-
metic, and how to use and store data efficiently.
The text is illustrated with pictures, schematics
and tables. Conversion tables, an AMP instruc-
tion set and a RAM work sheet are contained in
the back of the book.

HANDBOOK OF ADVANCED SOLID-STATE
TROUBLESHOOTING, by Miles Ritter-Sanders,
Jr. Reston Publishing Co., Inc., Div. of Prentice-
Hall Co., Reston, VA 22090. 255 pp. 6 X 9 in.
Hardcover $15.95.

This book presents a comprehensive overview
of practical solid-state troubleshooting
techniques. It outlines preliminary analyses of
symptoms as well as pinpointing procedures and
malfunctions. The material is aimed at those with
some experience in the electronics field. The
instruments necessary for troubleshooting—
such as multimeters, voltmeters, DMM’s, pulse
generators, among others—are described with
their various applications in troubleshooting sol-
id-state stereo systems, audio amplifier testing
and troubleshooting, FM receivers, color TV and
advanced semiconductor tests and measure-
ments. The text is illustrated with diagrams, sche-
matics, charts and pictures. R-E
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next month

MARCH 1978

B All About Police-Radar Detectors

How they work and what’s available to
you today.

Build A Digital Multimeter

Take a digital panel meter on a circuit
board. Add some extra circuitry and you
will end up with a digital multimeter.

Build A Portable Frequency Counter

Reads up to 30-MHz, yet fits in your
pocket. A calculator-sized device that
you’ll want to own.

Servicing CB Radios For Profit

This special Forest Belt section shows
how you can make money servicing CB
radios . . . even the inexpensive ones.

PLUS

Hi-Fi Lab Test Reports
Z-80 Computer Corner
Jack Darr’s Service Clinic
Hobby Corner

State Of Solid State

and more

INTERNATIONAL FM 2400CH

FREQUENCY METER
for testing

... mobile

- transmitters

| and receivers

= Tests Predetermined
Frequencies
25 to 1000 MHz

= Extended Range Covers
950 MHz Band

= Pin Diode Attenuator for
Full Range Coverage
as Signal Generator

= Measures FM Deviation

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

The FM-2400CH with its extended range covers
25 to 1000 MHz. The frequencies can be those
of the radio frequency channels of operation
and/or the intermediate frequencies of the re-
ceiver between 5 MHz and 40 MHz.

Frequency Stability: +.0005% from+50°to + 104°F.

Frequency stability with built-in thermometer
and temperature corrected charts: + .00025% from
+25° to +125° (.000125% special 450 MHz crystails
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 .......o¢ bvamns.edl nassmal catalog price

Internationa! Crystal Manufacturing Company, Inc.
10 North Lee. Oklahoma City. Oklahoma 73102
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ALL TOGETHER NOW!

The acclaimed Equinox 100™ mainframe kit ($799) is now
a complete S-100 system.

Because now there is an Equinox 100®™ /O interface kit
($120) that handles the hard work of interfacing all your.
peripherals.

And Equinox 100® 4K memory kits ($109). Assembled 8K
memory boards ($188). EQU/ATE®™ editor/assembler and
BASIC-EQ® software on cassettes.

It all goes together. It all works together. It's all together
now at special system prices.

See The Equinox System™ at your local computer shop.
Call toll-free to 800-648-5311. BAC/MC accepted. Or write
Equinox Division, Parasitic Engineering, P.O. Box 6314,
Albany California 94706.

THE EQUINOX SYSTEM®™ When you put it together, it's really together.

CIRCLE 58 ON FREE INFORMATION CARD

BIKE SPEEDOMETER
continued from page 40

Figure 5 shows you how the LED’s are installed. The 100-
ohm resistors should be connected to the anode, and the 1000-
ohm resistors to the LED cathodes. Wire them close together
and trim the leads short since they will extend into the utility
box used as the case. Otherwise, you can mount the resistors
parallel to and against the back surface of the faceplate. In this
case, cut a large hole in the front surface of the metal box so as
to clear the resistors when the faceplate is installed.

Whether to mount the resistors parallel to or at right angles to
the faceplate is up to you. Your choice, however, may be
dictated by the amount of space available once the PC board is
mounted inside the box. The limiting factor is the size of
adjusting potentiometer R24. I used a 15-turn, “u-inch-long
Bourns Trimpot and cemented it to the component side of the
board. When the PC board is in place in the case, the adjusting
screw comes close to the back of the case.

The case has two sections. Use the part with the lips on the
front and end surfaces to mount all electrical components. Start
by locating and drilling the four mounting holes for the face-
plate and PC board. Use a full-size foil pattern of Fig. 4 to locate
the mounting holes. Next, cut a rectangular hole in the front of
the box to clear the resistors when the faceplate is mounted.

Drill the mounting holes for the two switches and two jacks.
Place the switches on one end and the jacks on the other end.
The holes are */e-inch from the back of the box and approxi-
mately 1-inch apart. The important thing is to position the holes
so that the switches and jacks do not touch the PC board.

Use special care when mounting the jacks. They must be
insulated from the chassis because its outer housing or shell is
connected to the positive side of the battery. Use shoulder-type
insulating washers or, as I did, mount J2 on a small piece of
plastic and cement the plastic behind an oversized hole. Do not

Accuracy like a VTVM...
Convenience like a VOM...

NEW BATTERY-OPERATED FET
SOLID-STATE VOLT-OHMMETER #116
Easy-to-build KIT

41,85 _11ex,

Factory-Wired & Tested

For
faster
service

USE

Sist ANNUAL
CATALOG

260 PAGE |
RADIO, TV|

RADIO-ELECTRONICS

w
N

Now you can get all the benefits of a
VIVM (1aboratory accuracy, stability and
wide range) but with its drawbacks gone:
no ptugging into an AC outlet, no waiting
for warm-up, no bulkiness. New Field
Effect Transistor (FET) design makes
possible low loading, instant-on battery-
operation and small size. Excellent for
both bench and field work.
Compare these valuable features:
® High impedance low loading: 11 meg-
ohms input on DC, 1 megohm on AC e I
500-times more sensitive than a standard }
i
1

o w

20,000 ohms-per-volt VOM e Wide-range nd name of nearest distributor.
sersatility: 4 P-P AC voltage ranges: 0-3.3,

33, 330, 1200V; 4 RMS AC voltage ranges:

end FREE catalog of complete EMC line
RE-2

)-1.2,12, 120, 1200V; 4 DC voltage ranges:
)-1.2, 12,120, 1200V; 4 Resistance ranges:

0-1K, 0-100K, 0-10 meg., 0-1000 meg.;
4DB ranges. —24 to +4-56DB.

Sensitive =asy-to-read 412"’ 200 micro-
amp meter. Zero center position avail-

able. Comprises FET transistor, 4 silicon
transistors, 2 diodes. Meter and tran-
sistors protected against burnout. Etched
panel for durability. High-impact bake-
lite case with handle useable as instru-
ment stand. Kit has simplified step-by-
step assembly instructions. Both kit and
factory-wired versions shipped complete
with batteries and test leads. 5%4’'H x
634"'W x,2%"D. 3 Ibs.

ELECTRONIC MEASUREMENTS CORP.
625 Broadway, New York, N.Y. 10012

ZIP

CODE

on
all
mail

& ELECTRONICI
CATALOG—YOURI
BUYING GUIDE FOR|
EVERYTHING IN ELECTRONICS; |
| STEREO, HIFI, TV'S, RADIOS, TAPE RECORDERS. !

CB, KITS, TOOLS, BOOKS & ELECTRONIC PARTS. |

WRITE FOR YOUR FREE

COPY NOW!
i BURSTEIN-APPLEBEE |
} 3199 MERCIER, KANSAS CITY, MO. 64111 :
H DEPT. RE 2 !
:NAME_ — - _=
1 ADDRESS :
icmr e 1
bstate_ zp_ |

=
I
I
i
I
I
I
I
)
i
i
)
)
i
I
I
I
I
I
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from Polaris

& cADDY-PROBE

40 KV DUAL RANGE;- e
Measures / HARIS o

instal] the switches and J2 at this time. The handlebar clamps
are mounted on the back section of the box, using No. 6-32 flat-
head machine screws. The screw heads go inside the box.

Begin final assembly by attaching the faceplate to the box
with four 6-32 X [%-inch machine screws. Next, solder the
wires from the PC board to the corresponding LED’s. Place '/»-
or ¥a-inch spacers over the screws and mount the PC board on
top, anchoring the board securely with four nuts and lock wash- VOLTAGE
ers. Mount the switches and J 1. Make the nccessary connections

An
to the switches and jacks. These are: d
From To CURRENT

‘E)'\: ’M

0400 . p,m“%

PC board B+ line S$2 arm contact
J1 center post 82 fixed contact
PC board B— line Shell of J1 RANGE
Q5 collector One S1 contract .
J2 center post Second S1 contact 1: 40,000 VOLTS DC
Point J2 on PC J2 tip contact 0-400 MA DC
board
J2 shell contact 82 arm contact 34 9 5
Battery pack | )
The battery pack consists of five NiCad C cells connected in .
series. Solder four short picces of wire to the positive and nega- | Fits Your Caddy
tive terminals and connect the cells in serics. Wrap electrical |
tape around the cells to form a fairly rigid cylindrical package.
Solder a 12-inch lead to the negative terminal and a 3-inch lead

to the positive terminal. Cut a piece of I-inch PVC plastic pipe
approximately 12-inches long. Cement a pipe cap to one end and
slip the battery inside the pipe, letting the two wires extend from
the open end.

Drill a small hole for the two power leads in the end of the
remaining pipe cap. A 12-inch piece of 24-gauge 2-conductor
speaker cable is used for the power lcads. Solder plug PL1 to
one end of the cable and feed the other end through the hole in
the end cap. Solder these wires to the battery leads and insulate

continued on puge 95

Where's the =¢ '%Y =3 9%
screwdriver?

In a tool box, tools and purts are evervwhere.
Theyre hard to find. Thev get lost. {And they
wet dirty.)

With a Platt tool case, that wouldn't hitppen.

PJS-298
C.R.T. Included

e 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

$229.95

It's designed so vou'll know where everything for convenient audio checking, 40KV-50Ua sensitivity meter
" s Smaller tools are in individual pockets in constant monitoring of the anode voltage. Up-dating is accomp-
out patented one-piece pallet. Larger tools and lished by means of plug-in modules. (Extension cables included).

parts are in compartments. And papers and
order book are in id pockets. (Everything is

neat and clean.) i FOR FAST TROUBLE SHOOTING .. ..

And Platt’s tool case helps vou look more protessional.

It comes in handsome. lightweight, durable ABS Thermo- i ’ ’Il y
plastic. Or rich looking vinvl reinforced by :\IES Thermoplastic. . i 9/9 allc Tv MlNl" ANALYZER

What's more. it also has @ 5 yeur guarantee
Contact us for complete formation on G

Platt’s full line of tool cuses and your nearest o

distributor. | :

Pat. No. 3.RK(0.2%5 Cases for business and industry.
2301 S. Prainie Ave.. Chicago. 11 60616 (312) 225-6670

/ﬁ\\ $99.95

.~ 5G-785
o VHF/UHF Subber o |.F. - Video Trouble Shooter
o Convergence Generator o Dots and Cross-Hatch Patterns
The '*$G-785" is a muiti-functional instrument for
fast, efficient trouble-shooting and adjustment of all

A T
e \% "N'

Color and B&W tvs. It is ideal for both shop and field =

work. {Cables included.} 2

. s

Jere]llatic E

108-02 OTIS AVENUE, CORONA, N.Y. 11368 §

fo.]
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MODEL 101 AUDIO TEST SYSTEM consists of two sinef
square/triangle function generators, pulse generator, fre-
quency counter and AC voltmeter. As a system it wifl gen-
erate a frequency response plot on an X-Y recorder or scope.

Time base generator offers symmetrical or independent
control of the positive and negative sides of the ramp
providing a duty cycle of 1% to 99%. Frequency range
is .002 Hz to 100k Hz. Amplitude is 16 Vpp into 500 ohms
with +5 VDC offset. The time base output drives the X axis

of an X-Y recorder. Manual mode provided for setup.

Audio sweep generator provides manual frequency adjust-
ment or log or linear sweep of 20 Hz to 20k Hz. Blanking
mode provides zero reference iine on an X-Y recorder or
tone burst. Ampiitude is 16 Vpp into 500 ochms or 10 Vpp

into 8 ohms.

Pulse generator frequency range is .002 Hz to 800k Hz.
Puise width 1s adjusted independent of frequency from 4
seconds to 40 nanoseconds. Qutputs are complementary

TTL.

AC voltmeter has full scale sensitivities from 1 mV to 250
V. Fast or slow. peak or true RMS and log or linear modes

are provided. OQutput drives Y axis of X-Y recorder.

Frequency counter is 6 digit, 50 or 60 Hz iine triggered, and
reads either internal or external. Sensitivity is 10% ot volt-

meter full scale at 20k Hz. 1 or ¥z second update.

Dimensions: 8 x 14 x 3. Shipping weight: 9 Ibs. $695. Stock
o 30 days. Warranty: 1 year, 3 year $70. Master Charge and

Visa. Specs and operating information on request

ZIDELITV OuND

1894 Commercenter W. =105

San Bernardino, Ca 92408
(714) 889-7623

SHERLOCK HOLMES
continued from page 69

“I’m afraid not yet, Holmes. There is
still one little problem.”

“*What sort of problem?”

“There is no number on this transistor.
None at all! And there is no number on
the schematic drawing. I swear Holmes! [
shall swear ofl unknown goods! Dash it
all”

*“Come, come, Watson. No need to
swear at all sir. You must have a thousand
assorted transistors in that box. Certainly
one, or perhaps any one of them will
do.”

“But which one, Holmes? How shall |
select the proper one?”

“I suspect it is quite clementary, but let
me check my latest monograph on tran-
sistor substitution.” Holmes went to the
mantel and rummaged through a stack of
papers. He mumbled to himself:

“I really must get these published one
day . . . Ah, here is what I was looking
for.” Holmes read silently for a while.
Watson waited, knowing that nothing
could be gained by intcrrupting. Finally,
Holmes said:

“Yes Watson, | knew the answer was
here. Examine this, it provides your solu-
tion.”

Watson took the tattered piece of paper

| and read it. He then did a surprising
| thing. He put his hand over his eyes,

Why buy a multi-capability
counter for frequency-only
measurements?

The 1911A multicounter makes accurate
field transmitter frequency checks easy
with the optional battery-pack and whip
antenna.

2110-8001

For accurate readings in the presence

of noise. Our new 1911/12A multi-count-
ers have both trigger-level and attenua-
tor controls.

For high resolution measurement of

low frequency control tones in the period
or period-average mode.

For economy. They’re priced about the

same as many frequency-only models, with
totalize, autozero, autoranging, manual
and automatic range selection, and more.
Standard.

e 1911A for 250 MHz applications: $495
e 1912A for measurements to 520 MHz:

$620. _
Call (800)426-0361, toll free, or write:

John Fluke Mfg. Co., P.O. Box 43210,
Mountlake Terrace, WA 98043.
#(U.S. price)

"

1912A 520 MHz modelm =
Fluke Multicounters for Communications Service

e —
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reached into the box and, as in a lottery
drawing, selected a transistor. Without a
word, he soldered the “lottery” transistor
into the circuit and turned it on. The
“New Unknown Amplifier” worked. and
with amazing clarity.

“By jove Holmes, you have done it
again!”

Watson had made my statement for
me. I was flabbergasted. Upon reading
the page that had seemingly caused Wat-
son’s strange lottery drawing, I read the
following:

“If the voltage drop across R, is great-
er than 1, and Ry, is less than 10 times the
value of the emitter resistor, almost any
transistor will serve adequately as a re-
placement. That is, if:

Ege is greater than 1 volt

and

Ry, = 1 to 10 (but not greater

than 10) times R, (on ohms),
transistor substitution should be easy. If
the voltage drop across the emitter resis-
tor is greater than 2 and R, is equal to
R... it will be difficult to find a transistor
(assuming it is not defective) that will not
work as a replacement.”

It seems that perhaps Watson was
more certain of Holmes’ theories than
Holmes himself. However, my subse-
quent laboratory investigations lead me to
believe that Doctor Watson was right and
Holmes a little conservative in a practical
situation. From my numerous laboratory
experiments, I can wholeheartedly rec-
ommend Holmes’ methods for use if you
are ever confronted with these two prob-
lems.

In his monograph, Holmes also men-
tioned that a substitute transistor should
have a maximum collector voltage rating
at least that of the value of V., a beta
figure of 100 or greater in the replace-
ment device (50 for a power transistor)
and the calculated collector current
should not be greater than 40% of the
replacement’s maximum rated collector
current.

Meanwhile, Holmes and 1 returned to
our discussion of the crystal expectorant
container case, and had been at it for
nearly an hour when Doctor Watson
broke in:

“I say, Holmes, isn’t your monograph a
little incomplete? I find here several
circuits to which your method does not
seem to apply!”

“Perhaps, Watson. but it applics to all
circuits of its class, and, as for the others,
I have also written some insignificant
monographs. I will go into more detail
later about those. At the moment, | do
have a guest and we are both deeply
involved in the case of the silver saliva
slopper. Later, doctor, later!” R-E

’WHYWAW?
I SUBSCRIBE NOW

USE READER SERVICE CARD
] ON PAGE 123
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BIKE SPEEDOMETER
continued from page 93

the connections. Muke sure that the positive battery lead goes to
the center pin of PL1.

Wheel-switch assembly

Next, cement the reed switch to a % X 2-inch piece of
plastic. Recess the switch in a shallow groove made with a small
round file. Use Elmer’s clear adhesive intended for glass and
china or epoxy cement 10 anchor the switch to the plastic. Look
through the glass envelope and note the two flat metal strips that
make up the switch. These strips must lie parallel to the surface
of the plastic when the switch is cemented in the groove. Solder
a piece of No. 24, 2-conductor speaker cable about 20-inches
long to the two leads of the reed switch. Connect the other end
of this cable to plug PL2.

Testing the speedometer

Charge the battery and plug it into J1. Plug reed switch S3
into J2. Turn on the power and see if any of the LED’s light up.
If they do, then depress the TEST switch and hold it for at least 5
seconds. The 5-second delay insures that the signal pulses from
1C6 are counted for at least one fixed time period.

At this point, connect a temporary jumper across the S
terminals. This leaves both your hands free to hold the speedom-
eter while you adjust potentiometer R24. Adjust R24 until the
LED display reads the diameter of the bike's front wheel.

When you arc satisfied that the display is stable, remove the
jumper lead and observe the LED display. The LED’s should go
dark after about 3 seconds. Next, check the operation of reed
switch S3 by bringing a magnet close to it—the “0” LED
should light up. Simulate wheel movement by moving the
magnet rapidly back and forth, opening and closing switch S3.
The number displayed will change but don’t expect a display of
“10” or more. Your hand isn’t fast enough.

If the speedometer passcs this test, assemble the case and
fasten the halves together with sheet metal screws. Unplug the
battery and wheel switch. Use epoxy cement to mount cach of
the two magnets on a piece of /s X 2-inch plastic. Mount the
magnets temporarily on the front-wheel metal rim of the bike
between the spokes. The magnets should be diametrically oppo-
site each other so that as the wheel turns, one magnet activatcs
the reed switch every one-half revolution.

Now, place the reed switch on the inside of the fork in a
position where a gap of /s to /s inch exists between it and the
magnets. Adjust the switch and magnet positions to get proper
switch action. Use a good bonding cement such as Eastman 910
or Krazy Glue to fasten the magnets and the switch.

! -

P

BATTERY POWER SUPPLY. NiCad “C” cells form power supply for
speedometer.

Next. make sure that the battery is fully charged (you can use
the battery charger shown in Fig. 6 for this purpose) and then
mount the battery pack under the bicycle crossbars.

Plug in the battery pack and wheel switch. Close power
switch S2 and press TEST switch S1. In approximately 5 sec-
onds, the speedometer will read out the bicycle’s wheel diame-
ter. Release the pushbutton and the speedometer is ready for a
trial run. R-E

WHAT'S NEW?

ME, semiconductor
teaching kit

The most MODERN, RAPID
ECONOMIC way to master
spage age electronics.
Starting even from ZERO

by performing over

100 EXPERIMENTS

and creating more than 20 practical applications

You learn all about the most up to date electronic circuits: how to calculate, repair,
and design them, while pursuing your favorite hobby. Start from scratch, or improve
your present knowledge. train and earn money in your spare time, turn your pastime
into valuable job opportunities.

Compare our prices: you receive the entire course, “mini laboratory” and com-
ponents for LESS than the price of the components alone.

COMPLETE KIT : nothing else to buy *

you get :

“Instruction manual: over 200 pages of detailed step-by-step instructions. Start
from scratch, explains basic laws and physics of Electricity, semiconductor prin-
ciples and operation electronic circuits: form diodes lincluding diac. zener) tran-
sistors, traics to integrated circuits{C.MOS, operational amplifiers) etc...

Over 200 Electronic components: areospace technologie Printed circuit experiment
board, phototransistor, triac, thyristor |.C.S. transistors {including FET, MOSFET)
LEDS plus resistors, capacitors, speaker,milliameter, potentiometers, variable
capacitor, etc... etc... etc...

Measuring instruments (you assemble yourself from among components furnished
in kit).

ELECTRONIC VOLTMETERS, LOW FREQUENCY MEASURING AM-
PLIFIER,LOGIC INDICATORS, REGULATED POWER SUPPLY, MULTIAMETER:

you perform :

Over 100 different experiments: from the most basic voltage measurements 10 radio
transmitter circuits and including Hi Fl, Flip Flops, Ic applications, Triac use, etc...
etc... etc...

you construct :

More than 20 complete fonctional systems: light modulator, high fidelity amplifier,
radio control set, radio receiver and transmitter, electronic gadgets and games and
many, many more.

*Hand tools not furnished.

SAVE $ 20 - mail coupon today - SAVE $20

6256 Oakdale Avenue
|.E.S. Woodland Hills - Los Angeles - Ca. 91367
Please send me

_(aTY) 1IK2 KIT(S)
1 enclose check{or money order) for $
California residents add 6% sales tax

861 AHdvNdg3d
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

by correspondence, while continuing your
present job. No commuting to class. Study
atyour 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.ET. 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 Bulletin R-78,

Grantham College of Engineering
2000 Stoner Avenue
P. O. Box 25992
Los Angeles, CA 90025
Worldwide Career Training thru Home Study
CIRCLE 81 ON FREE INFORMATION CARD

$289.

The Bearcat 210 super synthesized receiver
scans and searches over 16,000 different
frequencies without expensive crystais. The
Bearcat 210 covers 32-50, 146-174 & 416-
512 Mhz., and has AC/DC operation. Save
over $60.00 now by ordering on our 24 hour
toll-free credit card order line 800-521-44 14,
In Michigan and outside the U.S. call 313-
994-4441. Add $5.00 for shipping in the U.S.

or $9.00 for air UPS to the west coast.
Charge cards or money orders only. Foreign
orders invited. Mail your order to: Commu-
nications Electronics, P.O. Box 1002, Dept.
505, Ann Arbor, Michigan 48106.
™
Jusl say charge it Which card
B =
VISA |
| —

% RADIO-ELECTRONICS
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HOBBY CORNER
continued from page 71

dering variety of voltages: 3, 4.5, 6, 7.5, 9,
etc. You probably also own several AC
adapters, each with a different output.
Have you ever plugged in the wrong one?
(Well, I hope it was a lower voltage rather
than a higher voltage, or, at least, that you
burned out only a $3 AM radio!)

I find both the battery and the adapter
problems particularly annoying. Usually
frustration and annoyance lead to
changes; mine did and so can yours.

I use external batteries, especially on
seldom-used gear. In fact, several recent-
ly constructed projects don't even have
compartments for internal batteries.

First, to avoid using the wrong volt-
ages, devise a connector plan. There are
many shapes and sizes of jacks and plugs.
Select one for 3 volts, another for 4.5
volts, one for 5 volts, and so on. It doesn't
matter which you choose for any given
voltage; just be consistent.

Next, change the plugs on each of your
AC adapters to match their voltages to
your connectors. Make adapters that you
can use with your bench power supplies.

The next step is to make up battery
packs. | use regular battery holders of
various sizes; each one has leads and the
appropriate plug attached.

The final step is to modify your bat-
tery-operated equipment. The power jack
of those devices having one must be
changed to the proper type to fit your
scheme. Add appropriate jacks to those
devices lacking them by simply wiring
them to the internal batteries.

Now you are in business. When you get
ready to use a piece of gear, just plug in a
bench supply, AC adapter or a battery
pack. The system is quick and convenient
and you have to work at it to apply the
wrong voltage. (Your devices can still be
used in the normal way when you want
the compactness and convenience of in-
ternal batteries.)

As for batterics, they are easily re-
placed. There are not a large number
sitting around expiring of old age7 and if
they should leak, it won’t happen inside
your good equipment!

(Please remember that we want this to
be your column as much as possible. Send
us any suggestions and ideas you would
like to see explored. Let us know what
you are working on, and, especially, send
along any circuits that you would like to
share with other readers. See you next
month. 73, Doc) R-E

WATCH FOR IT
Next month, Radio-Electronics
will feature a construction article
on a portable DMM. The meter
is built around a digital panel
meter with a “‘front end” that
provides the necessary ranges.

endeco
soldering &
desoldering

=
—

O
Zroec

° equipment

SOLDERING
IRONS

Pencil style. Satety light. Two heats — 20w and
40w. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords

DESOLDERING
IRONS

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 & handy lifetime metal
box with hasp.

" See your distributor or write .

Enterprise Development Corp.

5127 E. 65th St. * Indianapolis N 46220
PHONE (317) 251-1231

CIRCLE 24 ON FREE INFORMATION CARD

burglar-fire alarm catalog

MORE THAN
900 PRODUCTS

detectors,
controls,
sounders,
locks,
tools

EVERYTHING NEEDED
TO PROTECT HOME,
BUSINESS, INSTITUTION

Huge selection of high quality professional
alarm products. 64 fact-filled pages with
detailed specs, diagrams, technical notes.

Products range from basic switches, con-
trols, bells, sirens to most sophisticated
detectors -+ radar, modulated or passive
infrared, microwave, ultrasonics, ion, data
links using pulse code multiptex, FSK
radio, automatic phone dialers, |eased line
connections and dispiay panels. Full sel-
ection of tools, relays, wire, foil, terminals,
books.

WRITE FOR FREECATALOG TODAY!

(Outside U.S . send $1.00.)

www.americanradiohistorv.com

» J
mountain west alarm
box 10780 ephoenix, az 85064

{602) 263-8831
CIRCLE 16 ON FREE INFORMATION CARD
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no minimum.

working day.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or
services). $1.40 per word (no charge for zip code) . . . minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per word . . .

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. Payment must accompany all ads except those placed by accredited advertising
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy
subject to publisher’s approval. Advertisements using P.O. Box address will not be accepted until
advertiser supplies publisher with permanent address and phone number. Copy to be in our hands
on the 26th of the third month preceding the date of the issue (i.e., August issue closes May 26).
When normal closing date falls on Saturday, Sunday or a holiday, issue closes on preceding

PLANS & KITS

FOR SALE

SAVE 50%. Build your own speaker system. Write
McGEE RADIO ELECTRONIC, 1901 McGee
Street, Kansas City, MO 64108

PLEXIGLAS cabinets: 62" W X 2°4’" H X
5%’ D. Yellow, black or white cover. Red bezel.
Hardware. $6.25 + $0.75 shipping. D.K. RAUER
CO., Box 638, Vienna, VA 22180

HOBBYIST give your project the professional
look. PRINTED CIRCUIT boards from your sketch
or artwork. Affordable prices. Also fun kit
projects. Rush free details. DANOCINTHS, Box
261, Westland, Ml 48185

NEGATIVE ion generator. Complete plans—
$10.00. Fascinating details—$1.00. GOLDEN
ENTERPRISES, Box 1282-RE, Glendale, AZ
85311

CONSTRUCTION plans; over 100. From TV to
telephone, from broadcasting to computers. Cat-
alog air mailed $1.00; includes year’s subscrip-
tion to Electronic Newsletter. DON BRITTON
ENTERPRISES, PO Box G, Waikiki, Hl 96815

67 kHz SCA kits for extended FM reception.
Includes drilled Bakelite case, 110 volt power
supply parts, wired and tested PC board. Quality
product. $47.50. Fully wired $60.00. MUSIC AS-
SOCIATED, 65 Glenwood Rd., Upper Montclair,
NJ 07043 (201) 744-3387

CANADA’S best prices, IC’s semiconductors,
electronics parts, etc . . . 1st quality only. Free
catalog. C.M. ELECTRONIQUE, C.P. 95 Lon-
gueuil, Quebec, Canada J4K 4X8 U.S. inquiries.

Independent News Company, Inc. is
pleased to announce a Retail Display Plan
available to all retailers interested in earn-
ing a display allowance on Radio-Electron-
ics magazine and who purchase the mag-
azines from suppliers other than Indepen-
dent News Co., Inc., or the publisher.

To obtain details and a copy of the formal
contract please write to Director, Retail
Sales Division, Independent News Co., Inc.,
75 Rockefeller Plaza, New York, N.Y. 10019.
Under the display plan in consideration of
your acceptance and fulfillment of the terms
of formal contract to be sent to you upon your
request you will receive a display allowance of
10% of the cover price per copy sold by you.
This plan will become etftective with all issues
of Radio Electronics delivered 1o you subse-
quent to the date your written acceptance of
the formal Independent News Co., Inc. Retail
Agreement is received and accepted by our
Company.

GOLDMINE of parts, powerful power supply,
documentation, in complete Cartrivision elec-
tronic assembly. Perfect for microprocessor and
all electronic applications. $24.95 total. Master
Charge, BankAmericard. Free brochure. MADI-
SON ELECTRONICS, INCORPORATED, 369,
Madison, AL 35758. Satisfaction guaranteed.

TELEPHONE recording equipment and other
‘unusual’ electronic devices. Free information.
GARRISON, Box 128-B, Kew Gardens, NY
11354

Repeat
. after me,
Only you...

Ad A Public Service of This Magazine
a & The Advertising Council

For
faster
service

\§U\' j‘ °

Strobe Light Kit

COMPLETE variable-rate
strobe light kit. Contains all

arts, including line cord, PC
goard and instructions. Op-
erates on 117 VAC

$£750each

Strobe Tube Specia

tubes. Never be-
fore available at
such a low price.
Assortment of

5 strobe tubes,
with schematics &
for building
several sirobe
projects.

5 for only $2(l9

LASCR . |6Hv ﬁ Green Neon/
Light activated §= Y Same as NE2 ‘
USE SCR. 200PRV Q TRIGGER | but glows y
%tx't%eanTe‘l)\Sf sen- || cons 2 forHSI. erates on 180\/.
sitive. | required to “fire
ZIP 4 for 51.99 /, | xenon flash tubes 6 for 51.(_)9 1
CUDE PHOTOFLASH CRPS mini TRIM CRPS
350 mf 330V 100 (@ 35-13PF
o = on &
720 mf 360V 1 | a-20PF
1000 mf 360V 175 e Your choice 3 for $1

on
all

MV109 — Q—
TUNING DIODE

5V REED RELAY sPsT $1.00
5y REED RELAY SPoT 150
JumBo vYELLow LED 5/51.00
78L05 5V REG. 5/$1.00

mail

Send for our FREE GIANT CATALOG of unique items !"!!

=
2 50r $1.00 40OV &AMP SCR HsEf 3/1.00 %
s Minimum ordeé1$5.00 %

® Please include for postage
HANEY ® Visa, MC and COD accepted. oS
electronics » Phone orders are welcome. ;é
PO. BOX 27038, DENVER, CO. 80227 Ph: {303) 973-1052 &
97
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FREE catalog. IC's, Semi's. CORONET ELEC-
TRONICS, 649A Notre Dame W., Montreal, Que.,
- Canada, H3C-1H8. US Inquiries.
. NAME brand digital/analog test equipment. Dis-
l i g q
count prices. Free catalog. SALEN ELECTRON-
: : ICS, P.O. Box 82, Skokie, IL 60076
ECONORAM II (W] RECONDITIONED test equipment. $0.50 for cat-
This 8K X 8 static memory board has been the | B 74L500....%0.30 74L8139....1.1 alog. WALTER’S TEST EQUIPMENT, 2697 Nick-
choice of thousands of computerists who use the § § 741501 74LS151. .. .O.QS el, San Pablo, CA 94806
S~¥00 buss. Iwo independent 4K blocks, buffers, § § 741502 74L$155. ...1.38 PRINTED circuit supplies. A process that always
tri-state outs, handles DMA devices...and lots §} B 741804, . ... 7415157....0.95 works. Send stamp. CIRCOLEX, Box 198, Marcy
more. Kit form........................... $135.00 0 B 741508..... 0.36 74L8160....1.40 NY 13403 '
Assembled, tested, 1 year warranty........ $155.00 § @ 74LS10..... 0.30 7418161....1.40
Special! 3 kits (24K of memory)........3/$375.00 f B 74LS11.. 74L8162....1.40 NEW! Electronics catalog. Rush $1.00. Refund-
™ BB 741812, 7418163....1.40 able with first order. HOBBIE-TRONICS, 4950
Ecomm III B0 741514, 74L8168....1.87 Clearwood Way, Sacramento, CA 95841
o Ry IV, . o b B 741515 7415169....1.87 _ e e
1nally...an ynamic that really works, § B 741520 7415173....1.65
no matttber‘ what S§-100 bus]s‘ m‘achjne y}ou use‘:] Exclu; § 741821..... 0.33 74LS174....1.25 YES,YOU CAN
s1ive iming process eliminates the traditiona . 741.822..... 0.33 7418175....1.15§
timing problems associated with dynamics. 741826. .. .. 0.43 7415240....1.88 BUILD
ol Zfro fwnnt stnt(_sT: conl;gurcd k:.is two sepgr;x;c 741.827.. ... 0.36 74L8257....1.25 AN
hlocks or versatility. ot a kit---assembled, 74L830. ... . 0.30 74L8258....1.25
tested, 1 year warranty................... $149.00 741832, .. .. 0.38 74L5266....0.53 ELECTRON]C
g 74LS37..... 0.45 74L5283....1.20
741.538.. ... 0.15 7415365/ ORGAN
Now you can give your Heath Company 118 some- 74L542. ... 0.98 80LS95....0.75 Thathasa PIPE ORGAN SOUND
. 1 - d i .S47 . a5 e . &
thing to remember...12K of reliable static memo- ;jifjs (1) Sg 7;5?;22/ 0.75 with DEVTRONIX easy to build assemblies.
ry, for the same price as lleath's 8K hoard. Same ] Al 3 . S Tl Own the uitimate in organ design & sound
kind of features, and performance, you've come to ] 74L874..... 0.50 7‘31‘5367/ at '/ the cost of commercial organs.
expect from products carrying the ECONORAM name. ;3}2;2 """ 828 72%?2;/ -.0.75 Several models to choose from.
Kit form............ ... .. .. . . ... ... .. ... Caera B .
i o;m-----------------izss 00 3 B 7aisse 0.50 80LS98....0.75 BROCHURE AND DEMO RECORD $1.00
SPECIAL #1 --- %" phone  SPECIAL #2--Cable ties 74LS109....0.50 741L5386....0.55 ﬂ Dept. B
jacks. Mono, closed Can accomodate bundles 7418125....0.63 81L595. 13 E‘;ﬁgi 5872 Amapola Dr.
circuit.  Switchcraft of wire or cable from 74LS126....0.03 811.596. . 13 ~MW ORGANS, INC. San Jose, CA 35129
at less than the price 1/16" to 3/4" in dia- /4L~132----1-25 81LS97.....1.13
of imports!! 10/ $3.00 npeter. 100/%$2.95 4Lbl'€8....1.10 811898..... 1.13
- =
TERMS: Please allow up to 5% for ship- PRINTED c‘nculr
ping; excess refunded. Californians add A
tax. CODf orders accepted with street Positive Acting Photo Resist; Carbide
address for UPS. For VISA” or Master- e . .
charge’ orders ($15 min) call our 24 hr. bItS, Bubble etchers, Al’tWOl'k, Epoxy
desh at (415) 562- 0636. Prices good Glass Boards.
through cover month of magazine, BILL GODBOUT ELECTRONICS
FREE FLYER: Send for it, be surprised. BOX 2355, OAKLAND AIRPORT. CA 94614 Send stamp & address label for flyer
CIRCLE 70 ON FREE INFORMATION CARD | 833 Balrs Dr., EI Cerrito, CA 94530

MO CMOS CMOS TEXAS INSTRUMENTS
TTL PLASTIC DUAL-IN-LINE I.C. CD4000BE 13 CD4052BE 1.15  74C14/40014PC . I.C. SOCKETS
SN7400N SN7453N SN74132N y SN74186N : CD4001BE .16  CD4053BE . 74C85/40085PC . (Low Profile Solder Tail)
SN7401N SN7454N SN74136N . SN745188AN 1. CD4002BE .16 CDAOSSBE 1. 80C97/40097PC Unit
SN7402N SN7460N SN74141N SN74190N d CD4006BE 99  CD406OBE . 80C98/40098PC . Description j
SN7403N . SN7470N . SN74142N SN74191N d CD4007BE .16 CD40GEBE . 74C160/40160PC 8 Pin DL (C840802)
SN7404N SN7472N . SN74143N SN74192N - CDA4008BE CD4068BE . 74C161/40161PC . 14 Pin DIL (CB41402)
SN7405N . SN7473N . SN74144N SN74193N ; CD4009BE CD4069BE 74C162/40162PC . 16 Pin DIL  (C841602)
SN7406N ) SN7474N . SN74145N d SN74194N CD4010BE CD4070BE 74C163/40163PC ] 18 Pin DIL  (C841802)
SN7407N : SN7475N g SN74147N SN74195N CD4011BE CD4071BE 74C174/40174PC ) gg Em g:t (csagogg)
SN7408N . SN7476N . SN74148N . SN74196N ' CDA0IZBE CD4072BE 74C175/40175PC o2 P:: o Egggzgozg
e di il o Bl B oodiean & CDAOLSBE 29 CDAOT3BE 29 74Cl92/40192PC | 28 Pin DI (C842802)
SN7411N : SN7482N i SN74152N ) SN74199N CDA014BE . CDA4075BE . 74€193/40193PC 40 Pin DIL  (C844002)
SN7412N . SN7483AN SN74153N ] SN7422IN . CD4015BE CD4076BE .98  74C194/40194PC
SN7413N ] SN7484AN SN74154N . SN74246N i CD4016BE CD4078BE 74C195/40195PC 1 40
SN7414N y SN7485N T SN74155N SN74247N . CD40178BE CD4081BE VOLTAGE REGULATORS
SN7416N . SN7486N SN74156N d SN74248N CD4018BE CD4082BE $63501AT +5¥ Dual Tracking Regulator
SN7417N ! SN7489N SN74157N SN74249N CD4019BE CD4085BE . $63524) Switching Regulator Converter
SN7420N SN7490AN SN74159N SN74251N CD4020BE CD4086BE SG4501T +15V Dual Tracking Regulator
SN7421IN . SN7491AN . SN74160N SN74259N . CDA021BE . CD4502BE 115  RCA194TK Variable Dual Tracking Regulator +35V +9.5V
SN7422N SN74924N . SN74161N - SN74265N - CD4022BE CD4507BE .39  RC4195T Fixed +15V Dual Tracking Regulator T05
SN7423N . SN7493AN . SN74162N SN74273N - CD4023BE CD4510BE 1.05 RC4195TK Fixed +15V Dual Tracking Regulator T066
SN7425N . SN7494N . SN74163N - SN74276N CD4024BE . CD4511BE 1.25  78HOSKC 5 Amp 5 VoIt Positive Regulator 703
SN7426N SN7495AN d SN74164N d SN74278N CD4025BE CD4512BE 69 7800 Series Positive Voltage Regulators (Plastic) 1 amp
Swim 3 Sven 250 Svin  on  Swrssean CONBL 13 SOt 250 TR LIS 130 Do vt Rt 32 g
SN7430N SN74100N ] SN74167N ] SN74284N €D40278E CDASISBE 2.50 /5™ 7 \u340n 5.6. 8. 12. 15. 18, 24 Volts
SN7432N B SN74104N E SN74170N - SN74285N - €D4028BE CDASIEBE 84 754 gorips Pusitive Voltage Regulator 1 Amp
SN7433N ’ SN74105N : SN74172N b SN74290N d CD4029BE . CD4518BE 84 103 7/ \M3s0k 5 6 8 12,15, 18. 24 Voits
SN7437N SN74107N SN74173N . SN74293N EDAOggBE CD4519BE .79 78100 AWC Series Positive Voltage Regulator 100 MA
SN7438N SN74109N SN74174N ] SN74298N D4033BE 1.60  CD4520BE .79  70.92 26.5 62 82, 12, 15 Volts
SN7440N SN74110N . SN74175N - SN74351N . CD4034BE 2.95  CD4522BE 1.98 7900 Series Negative Voltage Regulator | Amp
SN7442N 2 SN74111N SN74176N o SN74365N y CD4035BE 98 CD4526BE 1,50  T0-220 / LM320T 5. 6.8, 12, 15, 18, 24 Valts
SN7443N SN74116N SN74177N . SN74366N d CD4040BE 93  CD4527BE 1.50  79MOO Series .35 Negative Voltage Regulator 1/2 Amp
SN7444N - SN74120N SN74178N a SN74367N k CD4041BE 67 CD4528BE 1.20 T05 /LM320H 5.6, 8 12, 15, 20, 24 Volts
SN7445N SN74121N SN74179N SN74368N CD4042BE CD4531BE 1.25 7900 Series .75 Negative Voltage Regulator 1 Amp
SN7446AN SN74122N SN74180N SN74376N . CD40A3BE | CD4s39BE 120 103/ LM320K 5. 6.8 12 15 18. 24 Yolts
SN7447AN : SN74123N SN74181IN SN74390N - CD4044BE CD45558F 78MGT2C .20 Dual In Line Adjustable 4 Terminal
SN7448N SN74125N ' SN74182N b SN74393N d Pasitive Voltage Regulator
SN7450N SN74126N - SN74184N SN74426N CD4046BE CD4556BE 79MGT2C 20 Dual In Line Adjustable 4 Terminal
SN7451N . SN74128N ! SN74185AN 1. SN74490N CD4047BE 2. CD4581BE Negative Voltage Regulator
CD4049BE . CD4582BE 78GUI T0-220 1 Amp Adjustable Positive Voltage Regulator
CD4050BE . CDA585BE 1.30 796Ul T0-220 1 Amp Adjustable Negative Voltage Regulator
CD4051BE . 78GKC 10-3 1 Amp Adjustabte Positive Voltage Regulator
79GKC T0-3 1 Amp Adjustable Negative Voltage Regulator

Our new comprehensive
complete descriptions, il-
01701

lustrations and special P.0.BOX 1035  FRAMINGHAM, MASSACHUSETTS
monolithic pricing on over Telephone Orders & Enquiries (617) 879-0077

" B ot In Canada, 2 Locations. 5651 Ferrier St. 44 Fasken Dr-Unit 25 * TO COVER
i ens. s hon .| pormszieees, g, om0 120 10
able on req uest. Amye..can Postal Money Order Tel. (514) 735-8425 Tel. (418) 675-3311 tor duty and handling. All federal and provincial 1axes extra
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BEAUTIFUL ERICOPHONE

TELEPHONE CASES!
- .

Classed by leading museums as a wark of art. . 5 3 PILOT LIGHT BUYOQUT!
Complete with headset built in. Grsat display 3 \
item or canvert to telephone, intercom, etc. e AW

While they fast. SUGB7F. J o Brand new factory surpius Drake
jnventory - exactly as pictured.
Overall lengtt 2 inches. Mounts in 5/8"
hole. Accepts standard minis: 47, 44,
51, etc. bayonet base bulbs. Rated
3w/126v. BB182F.

GEMNERAL ELECTRIC
SINGLE-HOLE WALL PLATES

- 30,000
available

Incredible watue! Ideai outlet plate
for telephone, CCTV, MATV, ca
bie TV, intercom, speakers, etc.
10/52.49 Brand new - each individually cello
100/$19.95  packed with mounting hardware.
1000/$99.00 Brown. HDO54F.

- = - . 485X 106 POWERFUL
3%-Digit Waech T — ractaristics - very similar in capa sl POWERFUL SWITCHING
LIQUID CRYSTAL DISPLAY Amazing directions o 8 times our ow bre! TRANSISTOR| '

is i fessional micro -
A super interesting device for . 20-20,000:Hz, 600 ohms. Thisisa professional m

n & nh . tudio use. A superb, L .
the experimenter or educator. phone spe‘:”'cf;ge‘?:z‘t%:fc;ﬂ:i;:e spzwmd witha 1.5V G Equivalent to 2N5840 and 2o the

10/39.95

high. Overall size carefully selec > § sharp directivity . % popular Sylvania substitute' ECG-
%" x 5/16". Made for wrist- ' pencell, solves all the requirements o° 508 i 4 181. Powerful 57 watt {375 volt)

y - even atan unreal NN sourtehs
i K nd stand clamp. ' switching transistor. Used in
vac @ 16-50 Hz. Life span 32, 50 feet! Complete with windscreen, cabie many ‘Electrohome circdits. Spec-
O e o T Ds0BRE MP112F. 10/511.88 oy oprehiase of brand new factory.
imited stock - . = N
SANGAMO 1.95-2.06h

surplus. DRO61F,
10
CAMERA ACCESSORY CABLE rx13 VARIABLE INDUCTANCE!
ATTENTION CAMERA DEALERS! 9 .

Hard to tind at any price. Mc! 39¢ hﬁ ] SP6O1F. A ] SURPL SAL
7

ded concentric plug is 4 mm dia e J Brand new factory surplus. Bears
‘ 3.2 ohms . Sangamo No. CV-246-37800(7114)

.53 oz. magnet - Permeabtlity tuned variadle induc

at Etco For genaral . tor for PC board mountiig. An in-

watch use. Operates on 10-30 wide response and startiing sensitivit

ny electronic acce-sories. 14

shielded cable. Brand new fac-

tory surpius - SPLENDIC VA- 10/$2.395
LUE! WR268F. 100/$°9.95

Fits most photogrephic and ma
replacement use.

teresting item for experimenter and
builder. MS124F,

Fantastic surplus assembly pur- \ SURPLUS‘RCVI-II
chase! We bouyht a truckload! .

A great hobbyist buy. Take ‘em 'Y XMTR CHASISl
95 AR ATl cpartand the transistor work 2 Sensitive. TRF AM.radio — powet-

eral Dummy lens simulates 3 TV out 10 1%¢ each! You get: 16- ful AM voice transmitter — Tone-
camera. Nizely finished, tooks like PNE ), TERETEL, T2, 2

the real thing! Plastic. 2% dia. x s
3" long. Ug to replace broken FO- ?;,Z‘;c';gg}f;gifgwps' 26
L(:Vtés;:;; CALATHEIUETN 5091F Assembly -  49¢ ea
ns. €2F. ‘ 9 -
E 10 assemblies $3.99

oscillator] 1t's surplus end we give
you a schematic diagram with each
one. 3 transistors, volume control,

J REN , baptery. SUO45F.
Get a handle on things— mE
VINYL HANDSTRAP S ailan)

Brand new Aircraft Surplus — Dau-

b:l-plél bayonet socket— Waterpro-

of — Excellent trunk or engine light!

light! Superb for interior lighting guilabievogroniebly

3/8" overalf diamater, ideal for mo-
del buillding and custom illuminatior /
jobs. Brand new factory surpius. Sto 10/79¢

ck up while we have them. BBO79F. 128/05/2,?9595

i
of -camper, trucks, trailers, boats, ::z;iwifé?a;h;céziz::s'
arcraft. Acceots No. 90, 94, 89, Loys, etc. MS422F .
210, etc. standard double pin bay- i
onet bulbs. SUDA3F. 10/$1.49

—71 1 1 1 1 1t 1 1 [ 1 [="1_/]

\\‘0 - I Rush to: ETCO ELECTRONICS Dept. OU, 521 5th Ave,, N.Y.C., N.Y. 10017

\ ]
Fantastic sale of popular bulbs. An ETCO L [ ]
hase - stock up now!
:‘Bp:;:;-r:l:.sen 1;: ba;’or:u? h YES! Please send rwe your next 4 surplus catalogs. I
'BBOO9F-No. 4 = { I

f enclose 51.00.

NAME ... .

DEALER AND QUANTITY
USER INQUIRIES INVITED.

ADDRESS

p——

e
m

® . CANADIAN U MERCHANDISE SUBJECT TO PRIOR SALE PRICES ot

MAIL ORDER MAIL'CS)'F?I')ER SUBJECT TO CHANGE WITHOUT NOTICE. 2

CENTER CENTER Full remittance with each order - certified check, money ;

7 North Comntry order, BANKAMERICARD, MASTERCHARGE, VISA or <

":fi::'é‘;’i:"’"' Saoppin '(‘:m CHARGEX. Add 15%_for postage and handling {(excess o,

E L E c T R ° N l c s Pl I'Ell N.Y. refunded). Please try to make your order total $10.00 or ©

- more. N.Y. State residents: Add 7% sales tax. ;
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PRIME LINEAR SPECIALS

RESISTOR ASSORTMENTS
Precision

0-220 y 723 vOLTAGE REGULATOR
2/ 85% | 74106 e

e 747 ouaL 741 (14 Pin DIPI

7805

7812

7815

1458 ouac 741 (6 PN DIP)
BO38B runcTion GeneraTOR

CRYSTALS

HC-6 case
TUNE WITH 13 PF
3 most popular
trequencies

14PIN....
5800

16 PIN. .
51600

L

748 HIGH PERFOAMANCE 741

DIP SOCKETS

Resistors

ALL 1% VALUES
APPROX 130 PCS
LONG LEADS

A

¥
PREFORMED 1/2W

5% canBoN
ALL VALUES

125/51 o

3.50 Y pound

MOTOROLA

DATA BOOK

REFERENCE VOLUME { APPROX
800 PAGES) CONTAINS MOST
1N, 2N TYPES. DIODES. ZENERS
VARACTORS, TRANSISTORS,
LINEAR. DIGITAL IC's

wow ! $1

WHILE THEY LAST

Pushbutton

=== AMAUTORADIO
sl 099 "
¢ sVolume &
AU-580 Tone

3, NiCad Rechargeable “AA” Cell
/ $1 PEN-LITE BATTERY

TRANSISTOR

3.579545 Wz *1.25

5369 | 4.000000 wi: *1.50
ose /divider s

e 99 | 4194304 Whe 1.50

4, FND-357

wWOow!
69¢ea
10/$6

common
cathode
Oispiay

SOLAR CELLS

Military grade 2 x2
cm silicon cells pro-
duca 70ma 0.5 v
In sunlight
s-200 $1.50

1

2N2222

SOCKETS

8/%1

2N3055

1/
,é 115w 60V 154

1596., \\wzm
10/%1

N4148 20/%1

1N4448 25/%1
1N4001 10/.64
1N4002 10/.66
1N4003 10/.68
1N4004 10/.70

t;; ;
L1011 @

VOLUME ;,'1332
Asat red. white 320hm V.C. ideal
biBck rockers. for intercoms,
SPST SPDT styles baepers, elc.

10/¢1

JUMBO RED LEDS
Ditfused Jumbo red
discretes at an unbest.
able rice

8/%1

L-1410

PC SLIDE
SWITCHES

Minlature SPDT
for clocka,
Gadgets. stc

20/#1

1 meg. audlo
taper with
SPST switch

6/%1

69¢  10/$6

EDGE CONNECTORS BA-341 *1.2Volt
Nss" CENTERS, FIT 1/16" BOARD EA *Famous
GOLD CONTACTS, SINGLE REAQCUT. POP MFRS . ManufaCtU(eT
B T Volume Controls, Pkg.of 12 Assorted. VC-274 ... . 59¢
T —— Hardware 11b. Assorted HW-076. . ... .. ... .. ... 50¢
mvfﬂ B e Capacitors, Low Voltage Flect 50 Pc.CD407 .. ... .. 250
18 PIN wirewnap eoSTS Terminai Strips, Solder Type, 40 Assorted. XM-501 . . . .. 69¢
C-3112 wamwone Resistors, 100 Assorted Carton. RR-077 ... ... ... 79¢
¢33 IV sowoenon pc 2" PM Speaker, 8-10 Ohm. 2for 1.00.SS-295 . . ... .. .. 79¢
Cassette Tape, Pkg. of 3-30 Minute. TA-879 . ... ... .. 79¢
B o D 8-Track Tape, 40 Minute. TA-9O7 . . ... .. .. . a9
SIS EUSERROARDSN Earphones, 8 Ohm, Less Cord. Pkg. of 4. PH405 .. .. . . 49¢
Singer 12 Digit MOS Calculator Chip With Data. XM-635 . 1.79
UHF Varactor Tuner With Data Sheet. XM-676 . ... . 149
& Ceramic Capacitors, Pkg. of 100.CC-211....... . .. 1.00
. < ,,b REDLED, 2Volt 10mA. Phg of 5.PL-203 ... 59
20 Turn precision | H-407 | I LCD 3% Digit Display. XM-371 ... .. ... ... 219
cermet trimmers 7‘5 Ky 59@ 709 ngh_Gam OPAMP.RE-131 ... ... ... ... . .. 79¢
oy e 3/4amp SOUND Slide Switches, IUA.ssorted. Sw-836 SRR RTRRTS §9£
=f 0 oo rectitier | AGTUATED .
Do Do SWITCH . electronics

£2.25

@plAMDNDBACK

ELECTRONICS COMPANY
PO BOX 194
SPRING VALLEY, IL 61362

BANKAMERICARD

L

SEND FOR FREE CATALOG

TERMS
ALL MERCHANDISE 106% GUARANTEED
MINIMUM ORDER $5
PLEASE INCLUDE SUFFICIENT POSTAGE
ILL RESIDENTS ADD 5% SALES TAX

PHONE ORDERS : B15/664 - 5151

260 S. Forge St.
Dept. L-7 Akron, Ohio 44327

NAME

ADDRESS

CITY STATE Z|IP
Qty. Stk.# Description Price Ea. Total

Postage $

CIRCLE 49 ON FREE INFORMATION CARD

CIRCLE 80 ON FREE INFORMATION CARD

ELECTROMNI B bpiseovny SaLES

Dept. R, 138 N;81st Street, Mesa, Arizona 85207

* * S§-100 bus compatible

* % Optional wait states: none, one or two
(selectable with plug-in jumpers)

* % Epoxy board with plated thru holes
(double sided)

* % Address any one of 8 different 8K
blocks or any one of 16 different 4K
blocks

* % All sockets provided

Ui

SRy
g{] y

2708 EPROM BOARD
At idatatotnd

AVAILABLE SOON: (S-100 BUS)
** Phase encoded cassette interface with pro-
grammable serjal port: Dual recorder, tarbeil or
K-C method supported x% 2708 Programmer

- mminw!

* % %% % % %

* Gold plated connectors

* On board regulation (heat sinked)

* Convertible for use with 2716 EPROMS
* Complete instructions

* ASSEMBLED & TESTED (without

EPROMS) $59.95

* COMPLETE KIT (without EPROMS)

$49.95

* BARE BOARD WITH INSTRUCTIONS
$35.95

TVT-lll (with 2K memory capability)

This system provides 16 lines of 32 characters each.
It is composed of all TTL except for the 2513 and
2102's. Basic kit includes: Main board, 2K Memory
board, six 2102’s (1K of memory), plus other compo-
nents. (Keyboard, case and power supply not in-

cluded.)

All boards are double sided and plated thru. Small

boards plug into main board at right angies.

U.ART.

Basic TVT-lII
Screen Read
Manual Cursor

KITS ASSEMBLED BOARD ONLY
$99.95 $135.45 $32.50
12.65 17.30 8.10
9.95 13.95 6.50
29.95 39.95 15.50

Construction packet sold separately: $2.95
AVAILABLE NOW! 64 CHARACTER CONVERSION

AND/OR SCROLLING OPTION FOR THE TVT-IIL.
Complete documentation. Kit: $6.95. Data only: $1.00

PROGRAMMING SERVICE

WD-30-(blu),(yel),(wh),

1702A: $5. original program, copies $2.
{same order)

$16. original program, copies $4.
(same order)

$26. original program, copies $8.
(same order)

WE REQUIRE A WRITTEN PROGRAM IN
EITHER HEXOR SPLIT OCTAL or a CHIP
ALREADY PROGRAMMED.
CPU’s EPROMS
Z-80A $17.50 2716,
8080A 8.50 2708, 8K
6800 16.50 1702A, 2K

100 F-8 18.95

2708:
2716:

16K $37.50
10.50
3.76

RADIO-ELECTRONICS

g,‘ogi (450ns) $1.25 (lrd) wire & dispenser $2.95
21102 (250ns) 160 %0 BOVE Govona $1.50
21002 (450ns) 1.35 .
2107A, 4K DYN 3,50 INS-1416-IC INSERTION TOOL
v ) ¥ W/STRAIGHTNER $3.25
MISC. CHIPS
2813, 32 word x 9 BIT FIFO $5.50 QI SWITCHES S
AY5-2376, kybd $12.95 6 PIN ROCKER 1.80
MM5320 TV SYNC. GEN. $5.50 8 PIN ROCKER ."95
AY5-1013A UART $4.75 )
BLACK PADDLE SW., DPST, OR

OK™ Wire Wrapping DPDT CTR-OFF .95
WSU-30 HAND TOOL $5.50 1 POLE, 10 POS. ROT. SW.W/KNOB
WSU-30M HAND TOOL {minf) $.95

{mod. wrap) $6.50 10 POS. BCD THUMB. SW. $1.25

CIRCLE 51 ON FREE INFORMATION CARD
www.americanradiohistorv.com

DUAL, GOLD PLATE
EDGE CONN. (,156° ")

6 POS. 12 CONT. $.40
10 POS. 20 CONT. .50
18 POS. 36 CONT. 1.20
22 POS. 44 CONT. 1.76

MODULAR (make your own) 2 & 3 POS.
SECTIONS, EACH SECTION $.15
100 PIN, $-100 $4.50
24 PIN GOLD PLATE SOCKET $.30
RG179 (75xcoax) 10¢/ft

FREE CATALOG
FREE SHIPPING (in US)
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INTERNATIONAL ELECTRONICS UNLIMITED

www.americanradiohistorv.com

DISCOUNT ON ALL SPECIAL JumboLED’S LINEARSPECIALS REGULATsEu%EEwEIF%
. + n-vyellow LM301 mini dip § .20 0
IC’'S AND LED'S green-y g e 65  PLUS & MINUS 5,12 & 15 VOLT USES
OFF ON $25.00 SA I-E amber - clear 16¢ ea, e LM340T AND 3 LM320T REGULATORS.
10% ’ —— LM311  mini dip 85 ysviaeveT TRANSFORMER PLUS PC
50.00 LM340T 6V .88 BOARD, CAPACITORS +
15% OFF ON § ZENER DIODE - aoomw E2 - 89 PROVIDED WITH SINK TO SUPPLY 1 AMP.
Fact 36V 5.1V 6.8V 15V MSN 74R 99 CREH ! Apd.p 1ge  WITHALLPARTS, SCHEMATIC AND
~E NS . LM587  mini di : INSTRUCTIONS — PS-29 . ..
o o ;223 'gg ?3122 ;g 7V ssvo1ov § 1S EA. DL702 99| Lm7a7 dip 50 g‘HSI;PING $1.00 $11.95
7401 .18 . K 3 99 dip
7a02 14 7458 20 74157 gsHl  8/$1.00 ANY MIX FND 359 59| Lmiass  minidip 5 MM 5330
pios) BB [ee | 2 s s MVIOB CA3046  dip 7 4% 01G1T bym LOGICS 4.95
7404 . 9 . )
7a05 19 7465 35 74161 5| TTL BARGAINS 1.00 CULATOR KIT
29 7470 .38 74162 139 CAL
740y 28 a2 35 7a163 s 7416 s.19 SIGNAL DIODES _ 200 mw LITRONIX 1502 MEMORY
i : 64 7420 13 = .
2 BT T | I 20/$1.00 Fil sy o
7410 .16 7475 ] OO 190 7437 0 PEREORMS ALLPEREENE LN TSNS INE T DING ADD-0NS
7any 28 7476 34 74170 1'93 7aac0 13 SHIFT o SR A
7413 .43 7483 .68 74174 1'49 7442 -29 REGISTERS CEIS YOI ENTER PROBUEAMS 1% ADDING SUACHINE SO
7414 .65 ;:gg gg e 1-;5 7460 13 25108 .75 FLOATING DECIMAL SYSTEM — .
N - M AL PCONT POSMIIONENG
7418 35 785 225 74176 sa] 7495 59 < ;ll 95 ; (T cqn g, M
7ty F3s, §Ia%0 43 Y -84 Taat e 2.50 CALC. K ]\u 9 ?\vf':ff?: ?»‘\Y:»JM INCORFEAY, THIN CLEARS THE
7420 16 7491 75 74180 95)  7a1as 59 2LS Tauy ALC.KI $7.95 St I S
7423 37 7492 48 74181 2300 74151 e 2522 - g5 AUTOMATIC TIMEOUT 10 SAVE BATTERIES
7425 gg ;:g: gg ;::gg 228 74165 79 2532 2.29 ADAPIER -b0Hs $3 AUTOMATIC TiM|
7426 . - [ ‘89
Ty 30 i 75 raer 13| CERAMICDISC 5016 PRECISION RESISTOR PACKAGE —
7430 . - . M .
p METAL FILM *1% % WATT 240 RESISTORS
7432 .23 74100 115 74192 g9 CAPACITORPACKAGE
7437 .25 74107 .37 74193 g5 4EA OF FOLLOWING VALUES £1$39.50
7438 .28 ;2:2 g; ;‘::gg 1.;2 10 EA. OF FOLLOWING VALUES — 50 vc;;l ' SUPPLIED IN eollasR::va:;:/:sw “ix o
7439 .5 : : ipi 33pt  82pf 220pt 820pt .022u 105 100 499  1.65K d4.53K 7.50K 13, . . :
el H e A B S Spi a7l 100pi 270pi 00%u 030u 200 130 604 200K S.01K 845K 14.0K 249K 48.7K 909K
Tais % 7avze se  7aton 1o |l10P! Seel 150pi a70pt Sttt [0 e 750 249K sa9K 99K 1S0K 274K S23K 100K
Taas 65 7a132 75 74199 {.gg |220! 68pi 180pt 6001 O 516 95 |49 0 10K 301K 604K 100K 162K 301K 576K 147K
s B aks 5 ;:g;go 395 J2avICARACITORSE oy g ey mav : 60.4 301 121K 3.48K 6.49K 110K 17.8K 34.0K 63.4K 210K
) 74145 . 79 : 1K 3
Teas 83 74150 98 SUPPLIED IN 60 DRAWER caBINET . $24.50 4,02K
7447 59 74151 68 DISCRHE I.ED S
7448 .79 74153 .60 2708 5314 eiGIT tACH
B 20 FULL SPEED EROM GIOGR GHIR WITH TI TMS 1000 mes INFRAKED CLEAR DOME 29
e —— ) $10. . 3 MICROPROCESSOR CHIP |, . RS, T -
EOLE N (AL ‘ PROGRAMMED TO PLAY .
5 iwas " s L we 32 1702A 745200 24 DIFFERENT TUNES Mvso CLEAR — AXIAL .09 12
B i 5 esows % 286 BIT RAM | Srescomnsncon massaina commn « saas [MY30 RED — AxiAL 09 12
6 z[::: 78 Lx;:vxn 4_7 ‘TRI-STATI', .‘::;:x."::i-"::':y:I.'.’:(:-m FLUCS IR IR (NFS 1 Canai AL An NSTTGE — ot e
o e o e : s et e aaver e laczoe RED DIFE SUBMINIATURE 12”42
| BEr e e, o2 BOSOI, 8008 SI2SY. RN R T pasos | moom sussiaruse
’ st.sn 09 MiaraN 159 $11.95 UART B i <ein e s o s Qube ast i NO FLANGE 124" 15
O = I L AYSIOIA | s vt oy e s e JRLE-200 RED DIFF. CURRENT REG. 190"
%% [passson |39 Al & !4?.,1-.119'.,(..119,1”1,,1‘ ¢ My e | CONST BRIGHTNESS 4.5-125v .28
Be| 'REsae RS U ; i $6.95 - NG e v [l B e s
LM56TN Jnz +r $24.78 2513 $39.50 ST Es T CONST. BRIGHTNESS 45— 199~ .28
f (MEEEN 9 uN 82823 k HARACTER GEN T A ACITORS *L-IIOJ RED DIFF. FULL FLOGD 190" .18
] i -l S 49 156 BIT PROM 64181 5 ASCII ;:.T: ¢|Lpl:,.¢ +20% GREEN POT  jeg BT
59 LM5BECN 19 LM3S00ON 49
3 6 4 .
wseron 129 Lursas $2.95 $6.95 _;er::d ;Z; s ;Z :z ::: k7 3 @ feuean POINT 190 ud
N LM5E7H 9 M5 * B . |
£ ) 3 : 15 mfd 10V .40
wroaen 3 omon "%l MmM5360 Divider mDIP 2.49 ;_;",‘,‘,’.d U A c [ D S £A.
LM7OR 75452CN 5 Crystal 3.58 MHZ color TV L /l: 22mid 35V % 22 mid 16V 4 loLtoa RED CA .25 LHD $1.89
ot o o reacson Costallz 10.Mne 33mid 35V 30 samid 10V 80§ o) 707 RiD CA .30 RHD 1.49
Bor WN B ramm $mid ey amie ey 2 lbL 507 RID CA 0 RHD 1.49
7 ol R ’ RESISTOR PACKAGE ey R e o |FND 359 RID (C 3 RHD .89
h CARBONFILM + 5% Y% or ;W — : DL 702 KID (C 30" LHD 1.39 |
XA320 115 XR2567 199 XRa21Z 175 3 0" RH{) 1.49
s 15EA. OF THE FOLLOWING VALUES | CALCULATOR CHIPS NSN 74R RED CC .3
sasor Jon wazoz 175 100, 220, 470, 1K, 1.5K, 3.3K, €15002 12 digit. 4 function fixed decimal DL 500 RED CC .50 RHD 1.49
4.7K, 6.8K, 10K, 33K, 100K, 1M LI i —KC Gl IMANS  GREEN CA 277 LHD 1.39 |
CMOS - " 7K, 6.8K, 10K, g . C 15005 (I‘Z d.i!i'l‘ 4 h;;\ﬂ!on plus memory, 'I“dl y MANS YELLOW CA 27" (HD 1.39
40004 (26 $018A 1.4 406t 1 ecimal — pin . 44 a
W001A 25 A 172 aoesh 180 RESISTORS $5.45 MM5725 8 digit, 4 lunction. floating decimal :::2: :(Elol(()\: :‘j‘l-;““'o ;?g
40024 25 4021A 118 40694 - 18 pin 1.98 ol o
@A 0 ooma 9w % | MINIATURE SOLID STATE MMSH&,&digii'..Jlun(‘lLon: 9V battery Lo ADL747 _ RED CA 6" LHD 2.39*
7A L6 AI3A . P operation — pin 3 . p——r—
&A 152 $024A -89 0734 -39 ELECTRONIC BUZZER MM5738 8 digit, 5 tunction plus memory and _
40094 57 4025A 25 s075A 39 LONC I HIGH REUTARITTTY constant floating decimal, 9% battery
WI0A 54 0XA 59 s078A 39 TOMW (L RRENT DRAIN operation — 24 pin 3.95
1A 29 40284 98 4084 35 NO MOVING CONTAC TN MM5739 9 digit. 4 function, 9V battery
.25 4030A 44 3518A 1.56 . operation — 22 oin
::i: js 4035A 127 45284 156 78 dB min AT 1 F1. — 450 H7 LA CLOCK CHIP
ADBOARD
ol pilzy :2:2: 50 G EB-106 6V  I5mA 49 VDC %199 MMS5314 6 digit multiplexed i2-24 Hr, 50-60 Hz ':,:,::.o:..., 5 1b pin 1C's with sdddional
e I | S £B-112 12V 15mA__ B-20 VDC_ 1.99 24 pin S tercomnection holes. 116" pheroli wih siver
o x;: 0504 :z MMSI16 4 digit, 12-24 Hr. 50-60 Hz, alarm 4 gk Pt copper a1 5/187 14 916" $1.80 ea.
A A . - - - .
F = 6 D|glt c|OCK Klt larm UNIVERSAL BREADBOARD y
nocKETS MMS314 with 6 NS71 27" displays 2 P.C. [575a% &4 digit, 12 hour, 60 He snoore ua Sl s o b .
- : brightness control capabilily, Y016 L raws ot 27
ﬂs;‘:" Y.“‘ :0" l"";:';"" a2 boards — Display board may be remote. l;nse o’:m:ul — M pin .95 i‘\n“»‘\hlnr OIP 1Cy - space lor
g igit, 12- 5 . alarm, ranwstors, recistors & capacitors.
hopic o Een g L R "m'orlmgr GI’II ki use? RIS ETEEL S SR o TR e e e e
th pin 22 & pin b 50-60 Hz, 12-24 hour. Includes al necessary timer and date e i ey $1.80 o,
18 pin 2 _‘lransislors. resistors, capacitors, diodes, 3 ‘_
CERAMIC DISC switchesgind completeffassembly instrug; FREECATALOG AVAILABLE ON REQUEST
c APAC|T0RS o Satislaction guaranteed. Shipment will be made postage prepaid within 3 dd_“ Irom
{500 Gl 70 50V Olat 1000V CKeé-3 s‘ 4'95# receipt of order. Payment may be made with personal check, (harge (ardd tnn(\(;dl;
e g ¢ c - 5 — BofA and M/C card or C.O.
a : ");' :‘:]‘[" ‘lv : ;_‘ ! :(“: r ]: ':: KEYBOARD V0w number and exp. date}. or moneyorder. Phone Orders
G R T0OM GRTOuGET AL T8 20 KEYS D lalalEll Add $1.00 10 cover shipping and handling it order s less thun $10.00.
A Sl |t T00 Rk SIS n s 2 SUDE Sw S .99 %%%%E C alitornia residents add wales 1ax. Include shipping expense ior orders shipped oul ol
2ipt S0V Lanpl S0V DMl 308 3 o BORE0 107 of orddr.
F3p0 90V 180pE SOV 0047ut S0 3 a3 . U.S. and Canada approx.
o AN T QI T CALCULATOR IMAN3 M * INTERNATIONAL ELECTRONICS UNLIMITED
S i 0 ON PC BOARD VILLAGE SQUARE, P.O. BOX 449
per value) | DISPLAY CARMEL VALLEY, CA 93924 USA
0-100 $.10ea  $.05ea e 99« i PHONE (408) 659-3171 y
kmo. $.04 ea A ‘ * A
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RADIO-ELECTRONICS

-h

Why Wait?
- R N

The Tarbell Cassette Interface
* Plugs directly into your IMSAI or ALTAIR*

¢ Fastest transfer rate: 187 (standard) to 540
bytes/second

* Extremely Reliable — Phase encoded (self- ;
clocking) '

® 4 Extra Status Lines, 4 Extra Control Lines
¢ 37-page manual included
® Device Code Selectable by DIP-switch

* Capable of Generating Kansas City tapes
also

* No modification required on audio cassette
recorder

* Complete kit $120, Assembled $175, Manual

" TARBELL ELECTRONICS

20620 S. Leapwood Ave., Suite P, Carson, Ca. 90746
(213) 538-4251
California residents please add 6% saies tax
"ALTAIR is a trademark/tradename of MITS, INC.

MAKE YOUR OWN AUTOMATIC STROBE KIT

We have all the parts to custom
design your own automatic photo
graphic strobe.

These individual modules may be
put together in several different
ways, depending on how powerfull,
or whether you want automatic
shut off. We have a DC to DC power
supply, that raises the output of 4
NICADs from 4.8 voits, to 320 volts
We have the trigger coil, to fire the
flash tube.We have 2 flash tubes, a
straight tube 2" jong, and a horse-
shoe tube 12" jong,

AY,

a small, high voltage, high capacity Capacitor, rated at 360 V, 600 mfd
38 watt seconds., an electronic cut off device that shuts of the fiash

tube when the exposure is correct. You may make up your own kit
by choosing the parts you wish. We list the price of each part, but
when 3 or more parts are chosen, you may deduct 10% from the
total. we suggest that only one capacitor be used if the the straight
flash tube is used. With the horseshoe tube, 2 capacitors may be used

for greater output. Use of the cut off module is optional. We provide
circuitry for the entire system.

STOCK NO,
DC to DC power supply 5528R $4.95
Trigger coil 5565R $1.50
Capacitor 2675R $2.00
Horsesnoe flash tube 9941R $3.00
Straight flash tube 9244R $2.50
Cut-off module 6423R $2.50

VIDEOCUBE -TV/COMPUTER INTERFACE viococuse

tained RF oscillator»modulator, allowing easy interface with any
video output device to a standard TV set. We provide a reprint
of article from RADIO-ELECTRONICS. Approved by FCC.

STOCK NO.5500R Complete kit of parts. $13.95 2/26.00
STOCK NO.5500PR Partial kit. {Special parts) $9.95 2/18.00

DELTA ELECTRONICS == @m

7 0AKLAND ST.,P.O. Box 2 [ wscome |
AMESBURY,K MASS. 01913

BOSTON,MASS.

DELTA ELECTRONICS WAREHOUSE QOUTLET
590 Commonwealth Ave, Boston, Mass.

ATLANTA,GA.

DELTA ELECTRONICS HOBBIES
5151 Bufor Highway, Atlanta, Ga.

CIRCLE 26 ON FREE INFORMATION CARD
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'VARIABLE POWER SUPPLY KIT $11%

ICor FET's WITH ]
S5 & $10 ORDERS.t

02

= a DATA SHEETS
® Continuously Variable from 2V to over 15V ' RE E WITH MANY TTEMS.,
® Short-Circuit Proof
° 4 : 19
Ryeie Begulatlon O.f 0 1 = 0I00ES TRANSISTORS | TRANSISTORS | TRANSISTORS | LINEAR iC's
e Electronic Current le't'ng at 300mA ZENERS & 2n706 $0.24 | 2Na031 3/51/IN8630 /81| LMIIOK S su}o
i RECTIFIERS  |2wnie 24/ 283092 $O.75 2N5640 2/51 LMIAOTS 120
U Vel’y LOW OUtDUt Rlpple 1N456 to /51 NT20 48 2N2121 ;/il Ersu ::ou mx:g”’ :;:
i 1Na58 ING1R 381 N2 /81| CPes0” .00 3
e F'berglass PC Board Mounts A“ Components ALTE 3 RTY 281613 5029 INM124 4/31 CPE51 $400[LMIA0TAS 120
) 18286 531 2nr1 23/2N42e8 878t |Ev00 451 M40 29 120
4 Assemble 'n about one Hour 18746 to .,“-ZIHHDO R RF{THTY 5g!'!|ﬂl ]/:| :M;;::' 225
INSS 12m1893 38 INa2%0 4731 (€102 3% LM .90
| ® Makes a Great BenCh or Lab Power Supply NS4 15/81 [ 2m219 24| 2N8204 sz‘sl k17 o /81| LmI3ON ’l.;!
[ 210 2222 6781 Ina302 29 (MPFI02 10* NESSSV’ /$1
® Includes All Components except Case and Meters et ot R R L A P L R ]
p p ADD 81'25 FOR POSTAGE/HANDLlNG 1N306a /51| 282369 5811284338 $ MI’I"I5 47$1 LM703CH §9
TN3600 6/51] 2N2606 1 2N4360M 81 | MPSEST 3/81  LM709CN 9
SPECIALS —THIS MONTH ONLY s mie | Slaan sl 0| o
- INI00Z  12/31/2M2905  SO24 ZNA3S: 0 E1002 ') 3
\ 3 2/$1 | SE2001 451 LM7IIN $1.00
1NIAA Germanium Biode 60V 10mA 10181 LMI0SH  Low Bias Current 0p Amp. Super 709 $0.84 l‘::g:: :ﬁ: ;:i:gj‘ s;: ;:::m o :zgouz A (i T L
ALT32] Germanium Diode B0V 200m A %1 LMI09K § VoIt Regulator T0-3 B4 184008 10781 283883 $1.50| 284356 10 % SESO01 1o £4 LML o8I
18914 Silicon Diode 100V 10mA 25/8t LMK Adjustable Vortege Requiator 230V 350 | 1N2006 1015 |2N356) 6781 | INA3ED SESO03 MMICNIE 32
1N6263 Hat Carrier Oiode (HP28D0_etc) $1.00 LM33ON 2 Watt Audio Powet Amplifier o 94 1N2007 10781 | 2M3564 a1 :um: ;g: ,(:O}U $3.00 ;:4.7;'7:; ;:
F? Power Varstto: 1-2W Dut @ 432MHz NESESA Phase Loched Loop (114 94 ALTILT) 15731 | 21565 to 5 N486A TisHite m
. . $2 50 HL1 0w 100
i) v LMI23CN  [FeaPianlValWye A epuletsn [ < :::;3; te ol §:§Z§: /%1 ;::::; $1 e M a0
DIDDE GRAB BAG-Mixed zeners rectifiers_erc S0/$1 Y Oust 741 Compensated Op Amp oIP 2181 bobh m et b P % 1‘DI5ITA1 |E;’s VTN s
Pl h- d 5ns % 2102 1024.Bit Statc RAM {1024 « 1) o 178 4454 19781 | 203641 5/$) | IN5087 uh MMS 738N LMISIN® 3781
INIO6  NPN HighSpeed Switeh 75n t fausTIaN. 15253
918 UHF Transttor~0sc/Amp up to 1 GHr 4181 27800E  FET-loput Op Amp- like NE S36/uAT40 135 1N4728 10 WeZ O awsamy  arsi SNINTR N LMITIN S1dg
282609 PLhannel FET Amplitier 2500.mhos $1.00 | CAIBA  d-Tranustor Areay/Darlington 99 warsy 3 awgea) e (st o Swrazon 1 | XRZSSER 1ss
2N2920 NPN Dual Trensistor 3mV Metch 22§ 2.95 CAJ02BA  RFAF Amplifier OC 10 120MH? 145 ' 189291 1o 5 IM3644 u‘ﬂ 1q:|:s it S 1440M 16 :I:;:II:A ::: I
' 2N1904 NPN Amp/Switch 1100 40V 200mA 8/81 CA307SE FM IF Amp/Limiter/Detector ow 145 { 1N5236 ;:;z:: - s §:§:]: o SNTASIN ;: P .
INGI22 PNP RF Amphter & Switch ki I RCAssE Dual High Gain Op Amp mOIP s 2M3690 st N5163 st ::;:;:: & LM30ISNT 148 '
uper LowMoise  2/51 | NSSSBV  Precision Fast Op Amp mOIP 2581 VARACTORS | 7m3691 10 s W 7] ot
2WABEIE N Channel Audio FET Super Low . S A
2N4888 150 Vot PP Transstor for Keyer b3 NS5s8V Oust Hi Gawn Op Amp Comp. mOIP /81 1M5139 10 57 [IN3698 25189 u"'lsnmnn o | LM3300N £1]
€112 N-Channel FET VHF RF Amp ki3] ' 8038 Function Generator/VED with circuits $2.78 INS184 N 5030 :nmn :g: Neaa i :\E.::;::u ;:g
i S 144MH; 2182 70 | 2NS308 s i
nsn N.Chipne FET. High SpecdiSwhcn o 381 || 5223 G 2O 8 emi s B $1.50(LMIDOH  $750 |RCA185DM" 125
- Mica insulator & bushin fosy | Lpa0 LOGIC PROBE kit—TTL. CMOS, erc. 3010 3065 7 |IM5432  190[LMI0TAM 27 [RCANISTK® 278
TO-220 Mountimg Kit-Mics insula s b n
Machined cote included =% hr. ssembly  $7.8% Mvs32 Sess0dies o awsass  3s1fiwaorm 27 |iwazsoon 200
SEND FOR ADVA'S NEW 1978 CATALOG MVIGZ0te o [2W3906 5458 038 |LMIOEN 98 [RCASSIDN 5
V16): NINY $500 2n5483 3781 [LM309K 94 | NSSSEV »
OVER 700 SEMICONDUCTORS, K(TS, CAPACITORS, ETC.—SEND 13¢ STAMP. :v‘“:" gn:;u AT E o PRI Tl R 0
MORE SPECIALS ' Mv872 2 2N3954 3.20 (M543 $100 Lﬂ;:l?’ :;: u:)?:l::l'm I’::
& d MV2201 18 2N3958 1.15 | 25548 250 |LMIZ0K- £] 1P
H o 35 [omPsag2 89
OTHER ADVA KITS: RCA195DN 15V © 50mA VDLTAGE REGULATDR (C. Very easy to vazes A W DT L5
- use. Makes 8 neat Highly Regulated -15V Supply for OP AMP's. etc i o - — -
LODIC PRORE X|T=the @R EHOS! TTL. T4 bk Requires only unrequlated DC (18-30V) and 2 bypass capacitors. P
e oo i R, With Data Sheet and Schematics. 8-pin mDIP s "W®  *SUPER SPECIALS:
= A S ¥ RC4136 Quad 741 Low-Noise Op Amp mDIP .95 ‘
e e a0 FOME SIS UEPL Y M TSR e s LM1304 FM Multiplex Stereo Demodutator DIP 0.99 IN34  Germanium Diode  10/S1  FSA2501M Diode Array 281
o it for v, 1500014 6vi B, 5 € 1 o P LM2111 FM IF Subsystem (IF Amp, Det.. Limiter} DIP 0.99 INO14 100V/10mA Diode  20/§1 | MPF102 200MHs RF Amp  3/81
o - S5 95 g8, 1N6263 Hot Carrier Diode 0.4V ® TmA 0. 1ns DD-35 1.00 1N4001 50V/1A Rectifier 15/81 40673 MOSFET RF Amp $1.75
ZENERS-Spacify Voltage 3.3. 3.9.4.3,5.1, 6.8, 8.2 400mw 4/81.00 1N4154 30V IN914 25,81 LM324 Quad 741 Op Amp 94 |
o . o 9.1.10,12. 15, 16, 18. 20. 22, 24. 27. or 33V {210%) 1 Wait 3/81.00 BR1 50V %A Bridye Rec 4/51  LM376 Pos Van[;tl;g mDIP §:|
= o ) 2N2222 NPN Transistor 6/51 NESS5 Timer m ]
Sl ® MONEY-BACK GUARANTEE 2N2907 PNP Transistor 6/S1 LM7232:37V Reg DIP s
[ ARANTEED 2N3055 Power Xistor 10A  $0.75  LM741 Comp Op Amp mDIP  6/$1
=,  gme R 3 AUCVESREDLANS (R 2N3904 NPN Amp/Sw i100  6/S1  LM1458 Dual 741 mDIP 381
G i tigly ‘ £ ° 2N3906 PNP Amp/Sw J100  6/§1 | CA30865 Trans Array DIP 62
y e : C€P650 Power FET %Amp $5 | RCA29 Pwi Xistor 1A 30w 70|
ORDER TODAY 10 pr ec
o Sl il r RF391 RF Power Amp Transistor 10 25W © 3.30MH7 TO.3 $5.00
Bt - 1ER 00DS| SEE %&R 82‘6(6:2 555X Timer 1us-1hr Different pinout hozm 5535 {w/dlata) P sg/;\)
" . RC4194TK Duat Tracking Regutator *0.2 to 30V € 200m. i
e nd . . = BOX 418 . W “ RC4195TK Duat Tracking Regulatar - 15V @ 100mA (TO 66) $2.25
e F ; Tel. {(415) 851-0455 8038 Wavefarm Generator Wave With Circuits & Data $3.75

CIRCLE 59 ON FREE INFORMATION CARD
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THIS SPECIAL ONE CENT SALE IS FOR MAGAZINE ADS ONLY

POLY PAKS°BIGGEST
1¢ GIVEAWAY SALE!

IT MAKES "CENTS” TO GIVE OUR CUSTOMERS THE BEST BARGAINS!
e

9 u d
’ g :
i 1 :
[] sN7a8s8 1.95 .
| SN7490 69 .70
9 \ [0 SN7491 79 .80
[0 5N7a92 35 46
C SN7493 49 .50
GET 2ND FOR TN
[ SN7495 69 .70
| [ sn7a96 69 70
| L Sn7a98 69 .70
ONI Y 1 | [] SN73100 1.49  1.50
[] SN74107 39 .40
| [0 sN7a112 28 26
[J SN74113 19 .20
(] SN74114 .25 .26
[J SN73121 9 .50
[1 SN74123 .69 70
] SN74125 .59 .60
[l SN74126 .39 .a0
[0 SN74132 1.25 1.26
[] SN741a0 .99 1.00
[] SN73141 1.49  1.50
[] SN74145 1.25 1.26
[1 5N7a148 175 1.76
[] SN74150 .99  1.00
ones e [] SN74151 .89  1.00
[] SN74153 .99 1.00
g;ﬂ;t ' 0 S;N;axsa 1.75 x,;g
- ] 5N73155 .79 X
No.2R1981 Penny sale. [0 SN74156 .69 .70
& Type No. [1 SN74157 99 1.00
] SN74158 .99  1.00
Tyne Each 2 for Type Each 2 for [1 5N74160 1.25 1.26
C SN7400 $.19  $.20 | SN7444 .65 66 [1 SN74161 1.25 1.26
L SN7401 19 .20 SN7345 99 1.00 C] SN73163 1.19  1.20
[] SN7402 .35 .38 SN74a6 1.35 1.36 [] SN7416a .99  1.00
SN7403 .19 .20 5N7447 1.25 1.26 [1 $SN74165 1.25 1.26
{ SN7303 .25 26 SN7448 1.35 1.36 C SN7a166 1.25 1.26
T SN7a05 19 .20 SN7450 15 20 [J SN73173 1.25 1.26
O SN7406 .19 20 | SN7451 19 20 [l SN7417a 1.49 1.50
0 SN7408 21 .22 SN7453 19 20 (] 5N74175 99 1.00
[] SN7a10 .19 .20 5N7454 19 .20 1 SN74177 79 .80
L] $N7413 .39 .a0 SN745S 19 20 7 SN74179 1.49  1.50
(] SN7at4 .65 .66 SN7460 19 .20 [ SN7a180 .49 50
[ SN7416 .29 .30 SN74362 .19 20 [] SN7a182 .69 70
0] sN7a17 35 36 | [] SN7a6a .19 20 SN74190 1.49 1.50
O SN7420 19 .20 ] SN7465 .19 .20 [0 SN74191 1.75 1.76
0 sN7423 .29 .30 [] SN7470 .25 .26 C] SN74192 .85 .B6&
[l SN7426 .25 .26 {1 SN7a71 .25 .26 1 5N74193 85 .86
(] 5N7427 .25 .26 [] SN7a72 .25 26 (] SN74194 1.25 1.26
[ SN7a30 .29 .30 5N7473 .55 .56 | 5N74195 .49 .50
|1 SN7432 .28 .26 [] SN7474 .29 .30 [] SN74197 75 76
{J S5N7337 .25 .26 (1 SN7475 79 .80 {1 SN74199 1.75 176
[ SN7438 .29 .30 [] SN7a76 .59 .60 {1 SN74200 5.50 5.51
0 SN7440 19 .20 SN7478 .59 .60 g $N74251 1.7 1.76
O SN7aa2 69 70 | SN7480 .29 .30 ] sN74284 4.50  4.51
154 SN7443 .69 .70 SN7482 .39 .40 j SN74285 a.25 4.26
éé vy
POP-AMPS AT CENT-CIBLE PRICES
Buy ONE At Sale Price, Get 2ND For Only 1¢ More - Order By Type No.
Type Each 2 for | Type Each 2 for Tvpu Escn 2 for
C LM300H $.49 $.50 LM374H  1.79 1.80 | LM741V-N-H .29 .30
LM301H-v 45 .46 LM376V .29 .30 79 .80
LM307V-N .45 .46 | [] LM377N 225 2.26 99 1.00
LM308V-H .79 .80 |[] LM379 7.95 7.96 1.99 2.00
LM309K 1.79 1.80 [] LM3BIN 1.69 1.70 .79 .80
C LM311H-v 79 .80 LM387V  1.19 1.20 69 70
0 Lm318 1.29 1.30 LMS31H  1.49 1.50 98 1.00
C LM320M.5.12,15 1.19 1.20 LM532H-N .29 .30 .65 .66
[ LM320K-12, 15 1.19 1.20 LM555V 75 .76 a9 s0
LM320T7-6. 15,24 1.19 1.20 LM558Y 9 .80 1.75 1.76
{1 LM322N 1.19 1.20 LM56IN 1.00 1.01 1.95 1.96
1 LM324N 1.75 1.76 LM565N 99 1.00 119 1.20
"] LM339N 1.09 1.10 LM567V  1.95 1.96 39 .40
[] LM340K-5, 6, B, LM703H a9 .50 3s .40
12,15, 18, 23V 1.19 1.20 LM70aH 29 .30 79 .80
7 LM340T-5, 6, 8, LM709N-H .25 .26 79 80
12,15, 18, 24 1.19 1.20 LM710N 39 .40 59 .60
LM350N .59 .60 | LM733N 79 .80 { .29 1.30
D tM370N-H 1.29 1.30 | (] LM739N .89 .80 (1 PA263 1.50 1.51
o PN - mi
PENNY SALE PRICES LISTED ARE GOOD TILL MAR. 15, 1978

\\\\I///‘/

“WOW!- MORE PENNY SALE'IT EMS
s 1€ Sale
HEEENs Cat. No.  Output V. Ao At Euch 2 for
2R 3399 S00mn Melal eacased $1.98  $1.99
TRANSFORMER 2R3814 Dpen frome $2.33 32.50
h 2R3412 W i o frammE $1.96
PENNY SALE! 2r2025 1A i ‘a3 s2is0
2R4028 A M d $2.96
BUY ONE AT SALE PRICE, 2R3323 1M0ma  Oben frame :1_95 :1.95
2r3937 A Open frame 1.95 $1.96
ZNDIRORIONLYRLCIMORE 2R2773 r Meial cncased $2/95  $2.96
* 110VAC Primaries 2R387S 00w Isolation $1.19  $1.20
PENNY
1N4000 Epoxy Rectifiers ‘sag | DIP SWITCHES
. Miniatare! BUY ONE AT SALE PRICE,
LR Order by Cat. No. and Type No. 2ND FOR ONLY 1¢ MORE!
| Sale
Cat. No.  Type No. PIV  Sale ¢ Sate | Cat. No. Switches Each 2 for
[0 2R2377 1N4001 SO 10 for $. 65 20 for $.66 0 2R3668 2 $.77 $.78
{1 2R2378 1N4002 100 10 for 20 for .76 0 2r3669 3 88 .89
-] 22379 1N4003 200 10 for .ss 20 for .86 O 2R3021 a 99 1.00
{1 2R2380 1N3004 400 10for .99 20 for 1.00 O 2R3670 5 1.1s 1.20
[ 2rR2381 1N40OS 600 10 for 1.29 20 for 1.30 0 2r3671 6 1.29 1.30
[] 2R2382 1N4006 BOO 10 for 1.39 20 for 1.40 1 2r2677 7 1.79 1.80

1909
2-Amp Epoxy Bridge Rectifiers A4
p Epoxy £ f 1¢ Sate MICROPROCESSORS'
PENNY SALE! BUY ONE VS tslEsch [2lcr MEMORIES o 025
AT SALE PRICE. GET 50 %59 s.80 Q Mcssoo. 20
} ‘ 8080,
2ND FOR ONLY 1¢ MORE oo 73 a0 SUPPORT! & g NS s
« Full Wavel » TO-5 casel o . 90 % Order B. g 1101 69
= 600 99 100 $ it Sy Cat Ne 5 yygq 1229
er by Cat. No. 2R1346 [| 800 1.19 1.20 ype No.
01000 125 1130 Bjirozk R
and PIV o - - — [ 210211 1.69
0 2111 595
MS =
- ‘;’;o o O 2112 249
/8 S S O 2708 9.95
1 Os . g :Mzzooru 3.95
-] 2R3863 25 Turn upngm.wsn: sa PENNY SALE! [a 1K 3 a "=§23§ g-gg
(] 2r386a 25 Twn fiat, type O MM5260
H 2R3sce Single turn fiat,type 63 SPECTROL 8 S O MM5262 i
o squnre. F”e“""“”SK'NNY'TRlMS 0 20K * 2 g;}g 395
shuft, 20 % tolerance, - 3.95
Vatt, Cermet ('nnsléuch:n. Choose any 8 ?o:x o 8 8224 Hed
PG leads. Order by Cat. No " 200K ** 8228 9.95
wnd Valtie. . 2 for 70(1 U ‘g a0k i D 8251 1150
Availab alt type 25! K
‘*A::;I:blz I‘: cat. No. 7“3863 only. 8] Ly

© COPYRIGHT 1978 - POLY PAKS INC.

lst Time Offered? It's Different?

KITS BY POLY PAKS®

PP PPPPLELOS Aad

Sl‘l’FR ECONO KITS

\\\\ [ I A Y A A 4

ONLY $1.98
*MONEY BACK GUARANTEE
Quanmy Description

[] 10-~-CALCULATOR KEVYBOARDS, up ti
Q 8—LINE CORDS, ~-ft. I, twin 21X wire.

Laaaay

BUY 10 KITS &
CHOOSE 11TH FREE!

* AVG WT.6 OZS.
{Order by Cat. No., see p-rln(huh) Sale

20 keys (2R1524) - . .%1.98
plug (2R3843) .-

[0 30—SLIDE SWITCHES, =pst to dpuit, many type
[J 15—NPN POWER TRANSISTORS, TO-1 2N ¢n‘m 1ejerts,
[1 200—PRE-FORMED RESISTORS, color-caded, p.e. worl

(2R2726) .
usenble (2R2617)
asat values (2R2609)

1 100—PLASTIC YRﬂNSISYORS, TO-%2, values, mostly useuble (2R2604) 98
[J 100—DISC CAPS, njio'~, N75H0, long lewds (2R2598) B 98
[] 60—DIPPED MYLAR CAPS, st \A\\ne- & voltages, finest (2R2597) 98
D 200—PRECISION RESISTORS, 'l" 1 ked, leads {2R2428) 98

fa
30—NEON LAMPS, Nit-2 stvle, ral glow, leads (2R2613) 1.98
[] 3—1702A ROMS, factory fullonts, hobhy, uscihle (2R3729) 1.98
L1 40-FT SHIELD CABLE, i cind.-n-hicld, 222 wire, vinyl juck (2R3577) 1.98
[] 50—TRANSISTOR ELECTRO'S, asstd values. uprites, ax (2R2747} 1.98
[] 3—SOUND TRIGGERS, h iadel [) mgzen ser. w/amp (2R3625) 1.98
[] B—IC SODCKETS, incl 14's and 4-18's, low prof (2R3621}) 1.98
[115—6v TEST INDICATORS “/h ls, grion-o-wheat (2R1S26) 1.98
0 3—GLOW'N PANELS. 3x!”, 110vae, glow nalark, green (2R3550) 1.98
[]400 PARTS ON A BOARD. greatest asst on pue. hi (2R3401 1.98
[1 1S0-—METAL FILM RESISTORS, !/; waits. color-coded. leads (2R3413} 1.98
[] 15—JUMBO “LEDS'* RED, prinie. lewis, ke MV5054 (2R3369) 1.98
[] 30—MiNI TRIM POTS, 1. 1 e, | tin, g W (2R3345) 1.98
D 10—VOLTAGE REGULATORS, TO-:t casc, 500K cte hobby (2R3330) 1.98
[] 30—PANEL SWITCHES, ratacies, slide, m 110y te. (2R3268) 1.98
[0 200-PC. RESISTOR SPECIAL, 1 to 2W, me .vl carbon (2R3054) 1.98
[140—AXIAL ELECTRO'S, asstd vidues tn 100 mf, colis (2R3227) 1.98
[1 40—UPRIGHT ELECTRO'S, asstd tolly, values to 110mf (2R32261 1.98
[] 150—-MOLEX SOCKETS, pins fit all ic's, most pop'lr (2R3144) 1.98
[J 100—TERMINAL srmps tin, to ® lm! . for solder (2R3136) 1.98
15—SLIOE CONTROL. ' Cteble, bass, cte (2R3087) 1.98
C 10—PHOTO :chrmc CELLS. (1 st wssl (2R3052) 1.98
[] 200—HALF WATTERS, color coded, ca . prec, metal (2R3046) 1.98
[1 100—NATIONAL IC BONANZA, Linears, 7100's. roms, clocks. untested (2R2860) 1.98
[1 40—MOBBY LEDS, .iont slipes. rod, untested miostly gseihle (2R2859) : 1.8
(] 15—LM340T VOLTAGE REGS liohhy, useahly § 1 21V, TO-220 (2R2635) 1.98
[] 100—CAPACITOR SPECIAL. dips. molded, mica. ¢ (2R2735) 1.98
[] 100—TwO WATTERS, c.rhan, prec. ete nnlkel Toiis (2n2735) 1.98
100-—POLYSTYRENE CAPS, o es. volts hi-Q (2R2729) 1.98

1.

1.

1.

1.

1.

1.

1.
30-—VOLUME CONTROLS, single, ,Me,_ it ts values (2R2421 1.98
150—SWITCHING DIODES, !N 14%, most pop'ls, mostly Roud (2R2418) 1.98
7] 75—S8N7400 IC's, markeldl. mos(ly useable, wide axst of SN&'s (2R2415) 1.98
(7 100—1N4000 RECTIFIERS, 1| amp, sil. most pob, asst. mostly good (2R2417) 1.98

“KITKING™ $1.19 KITS - “The Econo’s”
BUY 5 KITS -~ CHOOSE THE 6TH FREE! MONEY BACK GUARANTEE!

Quantity Description {Order by Cat. No.. see paranthesis) Sale
] 30—RADIO-N-TV KNOBS, asst sizes, colors, shapes (2R217) L. %119

[l 10-—PRS PHONO PLUGS-N-JACKS, RCA style, 10 plugs, 10 jacks (2R35-402) . 119
[1 35—DIPPED SILVER MICA CAPS, includes rect types asst (2R455) . . 1.19
L] 75—PREFORMED DISC CAPS, for p.o. use, asst values, _.\p 1o 2hV (2R1219) 1.19
[] 10—NE.2's WITH RESISTOR. for 110vac use. neon, leads (2R1222) 1.19
[] 12-—T0-5 HEAT SINKS, for T0-0 metid & plastic transistars, hn Lype (2R1832) 1.19
] 12—TRANSISTOR SOCKETS, usst styles for NPN n PNP Lypes (2Rl905) 1.19
[] 20—THERMISTORS, i resistor that chankes with temp, prolects! (2R2048) 1.19
{] 40-—INSULATED RF CHOKES, resistor nosa. styl coded (2R3203) 1.19
(1 30—WIRE NUTS, tics, 2 hare eaded wires together (2R3724) 1.19
[] 3—BLANK PC BOARDS, IS double sided, G-10 (2R3833) - i . 1.19
[] 2——BLANK PC BOARDS, i\ , Jouble suded, G-10 (2R3824) - N 1.19
[} 10—OPEN FACE READOUTS. singles, doubles, sume missing sexs (2R3952) 1.19
[] 3—"PIGGY.BACK'* IC SOCKETS, will linld 2-14 pin I 's-on-a-slah {2R3486) ... 1.19
1 FIBER OPTIC LIGHT PIPE, 127 long h.L.hI\ pohshed eods, vinyl jack (2R2693) ... 1.19
] a—FERRITE "STICK' ANTENNA, 77x7 . HH Seott, Fisher hi-fi eqpt (2R3400) 1.19
[0 60 —TUBULAR CAPS. u:st moldeld, plastic, mylar, ues, volts (2R219) 1.19
[] 55—LOW NOISE RESISTORS, for hi-fi, metal films 5 14 to 2W (2R220) 1.19
[ 50—POWER RESISTORS, wirewound, vit, sq, ub 25 w. usst {(2R228) 1.19
[] 60-—COILS AND CHOKES, r-{, unt, parasitic, i-f, etc. (2R297) 1.19
[] 75~—HALF WATTERS, resistors, color-voded. carho-film, most pop (2“454) 1.19
[} 10—SOLAR CHIPS, ~ilivon, “hioken erergy ', euch chip 0.5v. usst mils {2R5083) . 1.19

- ‘\H\Hn\y..
~ YREE: Dol
\ Low Power I(s \ MW oy
\ Order By Cat. No. 2R3667 & Type No. i SUNRRIRIZL PR g
W 2 VR
. a] 7afLysp;o ss‘;‘; | 0 747159732 faxl‘; . I IS T e
\ B 741502 3 B 7aLs138  1.2a ) ‘“":"\';!‘" ITEMS FREE
7aLs g 745135  1.24 p
Vot 3318 22\ ’“”"""""
\ O 74aLs10 32| 0 1.25 N
3 74L511 32 | O 1.25 .
[0 741513 64 | O 1.47
\ U 741520 32 | O 1.47 N
] 74LS21 3200
. 0] 7aL522 320 .
[1 741527 39| 3 S
\ [0 740530 32| C ‘68
. 0 741832 35 | 0 ‘8 .
[ 741537 as | [ 05
\ 741538 45 | [ 77\
. [ 7aLsa2 a8 | (] 75 .
C 74t547 99 | O 75
\ C 74Ls74 as | g 75\
C 74Us%0 85 | O 25
. 741592 89 | 0O 25 .
\ O 741593 8s | O 35
0] 74Ls109 58 | O 54
. C] 7aLs112 .58 | [ 7415366 .66 .
O 74L5113 .58 | [ 7415368 -69
\ [ 74Ls1ta .a9 | (] 7415390 N\

Send for your FREE
POLY PAKS CATALOG

FEATURING THE WORLD'S

BEST BARGAINS

IN ELECTRONICS

~ Order By Cat. No.
f—MﬂS 2R2320 & Type No.
Type Sale
C€p4022 1.19
€p4a023 .29
coaoz2a .79
C€p4025 .34
CD4027 .69
CD4028 .89
CDAa029 1.19
CD4030 .49
CDA4033 1.60

Terms: Add postage Rated: net 30

Phone : Wakefield, Mass. (617) 245-3829

Retail: 16-18 Del Carmine St.. Wakefield.
MINIMUM ORDER — $6.00

POLY PAKS

[coD. P.0.BOX 942€
|| BE pﬂgxgd LYNNFIELD, MA.

OnJ0N0000Co000000

coqo71 29

000000000000000000

CDao21
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If your knowledge of Synthesizers

CARBON film resistors—'aW, 5% (1-4M7 ohms)  TAPE head cleaner. 8 0z.—$2.30. Includes post- goes beyond the front panel,
& 8;:2)(1%9?221:21;;5&82. Post:agle, handhtng sg;tandthanw:nsgé1vg6|te: “CLEANER,” Box 176, lly should k
-00. - Free catalog, resistor itewater, u shou
sample. COMPONENTS CENTER, Box 205R, you really now about us,
a LTS BLITZ ZOINK ZATT: UNSCRAMBLE these fascinati we offer plans, kits, parts,
8 these [fascinat
police communications with our CODE-BREAKER amlim;;:f) and a whole lot more!

ners, and is factory built and guaranteed.
$34.95PP. UNSCRAMBLER KIT: La- SPECIAL THIS MONTH ON

At s LY - - g .
CopE e skeRd  test Technology, 2%/:X2Y/eXs-inch, com- U ESH SIS BN IS CIaNi
C plete instructions, only $19.95PP. Thou- T | L) I V
sands of satisfied customers. Catalog 50¢. °,.|y‘3ﬂ‘na expeonential Ivolt/octave, Triangle & Square

Order from KRYSTAL KITS, BOX 445,
BENTONVILLE, ARK. 72712. COD or-

F.c.c. EXAM mluAl informed. Tunes all scramble frequencics, works with all scan- Wl?ﬁﬁ@ ﬁ@rf ﬁﬁ’@@ H@ﬁ@ﬁm@ﬁn@@

PASS F(C EXAMS! Memorize, study—Tests-
Answers for FCC 15t and 2nd dlass Radio-
telephone licenses. Newly cevised multiple
choice questions ond diggroms cover oll

areas tested in FCC exoms, plus Self-Study
Ability Test. $9.95 postpoid. Money.

bock guarantee Ly : T ders. 501-273-5340. ‘ c F R Eﬂ)gpﬁg]ﬂTEJ

COMMAND PRODUCTIONS P.0. BOX 26348 E

RADIO ENGINEERING.OIV  SAN FRANCISCO, (AL 941 ULTRAVIOLET EPROM eraser. Handles all WIOR |
EPROM types. $98.00. Free data sheet. KING- N@!\' oR N [Fﬂ 5

RECORDS-TAPES! Discounts to 73% all labels; B} 0061 (00 s magn DO% 204F- Melbourne,

no purchase obligations; newsletter; discount di-

vidend certificates; 100% guarantees. Free de- PARALINE manufactures and stocks transform- AUTOMOBILE general-purpose alarm plans $2.
tails. DISCOUNT MUSIC CLUB, 650 Main St., ers, free data. PARALINE, Dept-V, 515 So. Palm, SAGMO INC., 247 Maplecrest St. S.W., North
Dept. 3-0278, New Rochelle, NY 10801 Alhambra, CA 91803 Canton, OH 44720

] SPECIAL OFFER!
NEW! GREEN INSERT, |)BM.25-S CONNECTOR SALE!

SOLDER-CUP PINS.
i ONLY $3.50 FACH
10 FOR $32.50

Seeking Original Japanese Replacement
Parts for CB and Stereo Repair Use?

DIPPED TANTALUMS

19 100
ATMFD@I5Y $.20ea $.15ca 6. BMFD@16Y
2MFD@16V $.20ca $.15ea 10MFD@23V
33MFD@35V $.20ea $.15¢a ISMFDaov
4.7TMFD@25V §.20ea ¥.15ca 33MFD@IOV

TO-3 HEATSINK SucH R DEAY
i 1z 680-1.25Ab1ack | INTERSIL NES55V TIMER
)= anodized atum.[in an 8-pin mini dip. Compare
1.81 base x our price and stock up on
1.25"high.$1.26 f this SUPER BARGAIN FROM
10 for $9.95 | ACE.

BREADBOARD JUMPER WIRE KIT $4.95

JUST ANOTHLR FIRST FROM ACE!
fach kit contains 300 wires in various sizes and colurs.
Lengths range from 1.2 to 9" Euach wire is stripped.
bath ends. salid tinned 24 gsauge with PVC insulation.

HEAT SHRINK TUBING ASST.

@ 2567 lengths in various sizes
24

and  colars. $2.95

Original Japanese Transistors, FET, IC, Diodes
CHECK OUR LOW PRICES!

TRANSISTORS 2SA 818 .70 | 2SC 403 .59 d 2SC 1448
25A 49 1 2SA 818 1.40 | 2SC 430 25C 1449
25A 70 : 2SA 839 i 25C 454 25C 1451
2SA 101 59 2SA 841 2SC 1475
2SA 102 ! 2SA 847 d 2SC 14788
25A 234 f 2SA 850 .70
28A 342 F 2SA 872A .59
28A 353 A 2SA 908 11.00

B8

o

25D 358
25D 360
2SD 382
28D 388
25D 424
25D 427
25D 525
25D 526
25D 555A
25D 810

Lo
CODOD®D
RN

I'LFLON TUBING ASSORTMENT $2.95 PILR ASST.
25-6" lengths in various sizes and colors.

HP A AW

2838aasy3ER

1% PRECISION RESISTORS ———{TZMb————
asst. contains a balunced inventory. 200 FOR S4.95

maWaaan

“NNW N

288

SPRAGUE 36D POWERLYTICS

3883883388333

I8}
e
N
o
-

LIKE NEW PARTS AT USED PRICES! PULLED
FROM NEW EQUIPMENT AND OFFERED TO YOU
AT SUBSTANTIAL SAVINGS. AVAILABLE IN:
5500MFD @ a0V 8200MFD @ 25V
YOUR CHOICE $1.00 EA. 10 FOR §7.95
EAGLE-PICHER BATTERY
Cré6vs. 6 VOLT 5AH. SPILL-PROOF, RE-
CHARGEABLE BATTERY. $12.50EA. 10/399.95.
NEW—1 YEAR WARRANTY.
e mm e m man BEST SELLERS' an an e on an me s o e =
KYNAR WIRE WRAP WIRE. Solid silver plated 30AWG
available in blue. red, yellow. black. preen. or white.
100°spoot for $2.50. 500'spool for $5.95: [000'spoot
for $9.95.
26AWG red or black
*500'spool for 57.95: 1000'spuol for $12.50

24 HEWLETT PACKARD] 2" SPEAKER //'T
nITse 3¢ 8 OHM f
{

o

.00
80
.00
.50
.00
.60
.70
.10
.60
.70
.50
.25

LR NN
355838845

wn
©o

2SC 1116A
28C 1124
25C 1162
2SC 1166
2SC 1173
2SC 1175
2SC 1177
2SC 1189
2SC 1211D
2SC 1213
2S8C 1222
28C 1226
2SC 1237
28C 1239
2SC 1279
2SC 1306
2SC 1307
25C 1312
2SC 1313G
2SC 1317
2SC 1318
28C 1327
2SC 1330
2SC 1342
25C 1344
2SC 1345D
2SC 1358
2SC 1360
25C 1362
2SC 1364
2SC 1377

BBahRNNsRLNz382 832888851,

[N XY CF Y OGN

MK 10

Ic
AN 214Q
AN 315
BA 511
BA 521
HA 1151

AABAWWAR AN Naaa |

5338888z 58822885 8}

-
06 W W W W W

58553 382828238533 33833

TA 7045M
SN 7400
SN 7490
TA 7055P
TA 7060P
TA 7081AP
TA 7062
TA 7205P
TA 7310P
UPC 592H2
PLL 02A

no
=3

char. red.
common anode. S1.50 | IMPEDANCE
o saTe
1 for 3395 2 FOR $1.50

12VDC COOLING  FAN
THAT'S RIGIHT A 12VDC! IDEAL FOR
SMALL COOLING PROBLEMS. 2% BLADE
ONLY $195

THERMALLOY THERMALLOY

60308 flat power| 6111-B-60. '|'u-64,4‘ 4
device heat sink. | heat sink.
10/$1.98 10/$5.00

& EDGE CONNECTOR

q.\'\'y.\:' 43/86 PIN DUAL READ-OUT, .156 SPACING
OO WITH SOLDER EYELET PINS. USED, BUT
) YOU WILL LOVE THEM AT $1.00 EACH.

HOOK-UP WIRE
Stramded 22 GA. available i white. bhrown, orange. red

black. blue. purple, yellow. gree
2000 FT. SPOOL 8350

[MINIMUM ORDER $10 N SEND FOR FREE CATALOG

TERMS: Send check or maney order. NG COD. Texas
residents add 5% sales tax. Canada and Mexico add
$2.50. Overseas countries add $5.00 for surface rates.
We pay postage up to 10 pounds.

ACE ELECTRONIC PARTS
5400 MITCHELLDALE B-8
HOUSTON, TEXAS 77092
{713) 6888114

BR8N R RRERRRRRER RN NBeRaly

~a

S AAW NANN WAL aNOWWW SAahaad

3823835888588852888822288888852883 8!

Mm@

3

28D 356D
2SD 357D 1.00

TICE COD ORDERS WELCOMED

IMMEDIATE DELIVERY WITHIN 48 HOURS FUJI-SVEA ENTERPRISE
ON ALL TRANSISTORS IN STOCK : i
Minimum order $5.00 Ohio residents add 4% sales tax. Dept. i Cerondcs
Add $1.00 postage and handling. Quantity discount prices. P.O. Box 40325
ASK FOR OUR COMPLETE PRICE LIST Cincinnati, OH 45240
MANUFACTURER INQUIRIES WELCOMED (513)874-0220
All Parts Guaranteed Against Factory Defects 874-0223

CIRCLE 9 ON FREE INFORMATION CARD CIRCLE 78 ON FREE INFORMATION CARD
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s NEW LS| TECHNOLOGY " ] 1

FREQUENCY COUNTER

TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE - |
MANY BENEFITS OF CUSTOM LSI CIRC JITRY. THIS NEW TECHNOLOGY APPROACH

TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL 5,
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY .i

OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND

_RE\'OLUTIONARY LOWER PRICING! $1 1995
NEEWF OB iy sl - o 60 MHZ CCUNIER WITH CABINET & P.S, ... .. COMPLETE!
KITHPSL-650-- . .-..... 650 MHZ PRESCALER [NOT SHOWN] .. ........... 29.95
MODEL#FC-50WT....... 60 MHZ COUNTER WIRED, TESTEQ & CAL. ... ... 165.95 L
MODEL #FC-50/600WT. . 600 MHZ CCUNTER WIRED, TE! © 199.95
; 2z S E SIZE: ..
e N B 3” High
L opTosLEICTRONIEDIS i 6" Wide
5%2” Deep

FEATURES AND SPECIFICATIONS:

DISPLAY: 8 RED LED DIGITS 4" CHARACTER HEIGHT
GATE TIMES: 1 SECOND AND 1/10 SECOND
PRESCALER WILL FIT INSIDE COUNTER CABINET
RESOLUTION: 1 HZ AT 1 SECOND, 10 HZ AT 1/10 SECOND.
FREQUENCY RANGE: 10 HZ TO 60 MHZ. [65 MHZ TYPICAL].

! SENSITIVITY: 10 MV RMS TO 50 MHZ, 20 MV RMS TO 60 MHZ TYP.
3110 $EC %> INPUT IMPEDANCE: 1 MEGOHM AND 20 PF.

LEAD ZERO ; [DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION.]
POWER - ATE ‘ ACCURACY: + 1 PPM[+ .0001%]:AFTER CALIBRATION TYPICAL.
sAlLM STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP [.001% XTAL]
L@ \ 13€C IC PACKAGE COUNT: 8 (ALL SOCKETED]
SUPPHESS " INTERNAL POWER SUPPLY: 5 V DC  REGULATED.
OFF . INPUT POWER REQUIRED: 8-12 VDC OR 115 VAC AT 50/60 HZ.
POWER CONSUMPTION: 4 WATTS

SEE THE WORKS Clock Kit
Clear Plexiglas SllnL__
Great for Clocks orany LED § (egiq 4" digits
Digitai project. Clear-Red § 412 0r24 hr time
Chassis servesas Bezelto [ ¢3setswitches
increase contrastofdigital § ePlugtransformer
displays. sall parts included

3"H,6%"W,5%"D Black, White or | Pexigiasis

KIT #FC-50C 1S COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP-BY-STEP INSTRUCTIONS.
XTAL TIME BASE
or Clock-Calendar PRIME - HIGH SPEED RAM

WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED.
Will enable
Kils to operate S
from 12V DC
1"x2"PC Board 2 1 I 0 2 -3 M
Power Re3: 5-15V

60 HZ.
L] aaime | SPECIAL PRICING!

Clear Cover Pre-cut & drilled \ (525%“'-"9‘) LOW POWER - FACTORY FRESH
c'I’kBII!ET |'|’ Kit #850-4 CP B Aiiﬁra‘g;'e;og;:‘;ﬂ 1-24 $1.75 ea.  100-199 $1.45 ea.
2%"H5"WA"D $6.50 ca Size: 67"H 42"W.3'D sémb\ed 4TB-1(Adjustable 25-99 I=C0KGAS 200-999 1.39 ea.
RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS 9 5 Kit $495 $
~ 19750 9/s 9% Jcomprete Kit 1000 AND OVE C ea.
3"x67x1/8" $ 23ea 2/*45. 529 ir 8 94_95 N R 1 29

YL &

ea. . 5
" LIIL’I, L!-L’ LL": L-".‘"'-'.’.L’.Il'\ I\I-I Acom‘:)llixEi(t)(lle)slsﬁ(llzbgtla-t?f;’t(uring:
' Y T TR N N P TR UG - (I (U 5% 5 digits, MM5314 IC 12724 Hr.
FOR THE BUILDER THAT WANTS THE BEST. FEATURING 120R 24 HOUR TIME — time, PC Boards, Transformer, Ling
29.30-31 DAY CALENDAR. ALARM. SNOOZE AND AUX. TIMER CIRCUITS Cord, Switches and all Parts. ldeal Fit

Will alternate time {8 seconds) and date {2 seconds) or may be wired for time or date display only, in Cabinetll

with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 hour alarm : | $ 95 $

with a repeatable 10 minute snooze alarm, alarm set & timer set indicators. Includes 110 Kit #5314-5 19 2/ 38'
VAC/60Hz power pack with cord and top quality components through-out. >

JUMBO DIGIT $995 ca.

KIT-7001B WITH6 - 5 DIGITS $39.95 | o CONVERSTION KIT

o -5'DIGITS ... .. I DIs —

KIT - 7001C WITH 4 - 6" DIGITS & i Convert small digit LED clock to large
2..3"DIGITS FORSECONDS ... .. $42.95 5" displays. Kit includes 6 - LED's,

KIT-7001X WITH6- 87 DIGITS ... ... ..$45.95

Multiplex PC Board & Hook up info.
Kit #JD-1CC For Common Cathode
Kit #JD-1CA For Common Anode

RILE L0 CLOLCK

s ¥ M TS T e

KITS ARE COMPLETE (LESS CABINET) o0l X DiSPLAY

7001 B DISPLAY

PRINTED CIRCUIT BOARDS for CT-7001 Kits
sold separately with assembly info. PC Boards are

drilled Fiberglass, solder plated and screened .

with component layout. e

Specity for 7001

ALARM KIT IgAME DC POWERED %
POWER SUPPLY KIT #2001 T
ANEASY TOASSEMBLE ANDEASY YO INSTALL En
AUARM PAOVIDING MANY FEATURES NOT o VARIABLE FROM 4 t0 14V « 6JUMBO .4" RED LED'S BEHIND RED FILTER LENS WITH CHROME RIM
NORMALLY FOUND KEVLESS ALAGM HAS . SHORT CIRCUIT PROOF « SET TIME FROM FRONT VIA HIDDEN SWITCHES e 12/2a-Hr. TIME FORMAT
et OR SENSORS, WiLL PULSE HORN * 793 1C REGULATOR o STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC
RELAY AT 1HZ RATE OR DRIVE SIREN XIT o 2N3055 PASS TRANSISTOR « BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK-UP
S o v ALARM PERICD. UNIT . CURRENT LMITING AT 1 Amp [+ OPTIONAL CONNECTION TO BLANK DISPLAY [Use When Key Oft in Car, Eic.]
wounts unoea oask - RemoTE swircn KT #ALR-1 KIT 1S COMPLETE INCLUDING [l® TOP QUALITY PC BOARDS & COMPONENTS - INSTRUCTIONS.
CAN BE MOUNTED WHERE DESIRED CWOS DRILLED & SOLDER PLATED . MOUNTING BRACKET INCLUDED
RELIABILITY RESISTS FALSE ALARMS & 9. 115 VAC 50
PAOVIOES FOR ULTAA DEPENDABLE ALARM FIBERGLASS PC BOARD AND KIT %2061 3 95 3 OR s 95 32
Wyt ronuiow ety Sy #ALRAWT | acipamrs dess vaans. | COMPLETE KiT 2723 Wore PLIG. ropntien” &ea
AL LETE i ] . .
NCLODING DETAILED DRAWINGS AND N WIRED & FORMER) KIT#PS-01 $895
STAUCTIONS OR AVAILABLE WIR 0 AN TRANSFORMER 24V CT will ASSEMBLED UNITS WIRED & TESTED
LESIED TESTED provide 300MA at 12V and ORDER #2001 WT [LESS 9v. BATTERY] ’372? 3 0R $3595 o
19.95 § 1 Ampai5v. $3.50 Wired for 12-Hr. Op. il not otherwise specified. MORE ea ee)
ORDER BY PHONE OR MAIL Z
P o COD ORDERS WELCOME >
0 T ELECTRONICS' INc- ORDERS TO USA & CANADA ADD 5% FOR SHIPPING, s}
HANDLING & INSURANCE. ALL OTHERS ADD 10%. <
BOX 219 HOLLYWOOD, FLA. 33022 AnnmoggL $1.00 CHARGE Fo: ORDERS USNTD?é BankAMERICARD] @
$15.00 - COD FEE $1.00. FLA. RES. ADD 4% STA
PHONE [305] 921-2056 / 921-4425 TAX. - woltume o i~
CIRCLE 62 ON FREE INFORMATION CARD 105
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Radio Money back guarantee. NO COD’S. Texas residents add 5% sales tax. Add 5% of order for (All prices subject to change

postage and handling. Orders under $15.00 add 75 cents. Foreign orders add 20% for postage. without prior notice.)
H For your convenience, call your Bank Americard or Master Charge orders in on our Toll Free P.O. Box 38323P
“t R watts Line: 1-800-527-2304. Texas residents call collect: 1-214-271-8423, Dallas, Texas 75238

VARIABLE POWER SUPPLY o SR p— 60 Hz. Crystal Time Base UNSCRAMBLER
. KIT NO. b | ONLY sistorized CB Radio for Dig'tal ClOCk ‘ ™ »
;o(ilonlmuously variable from 5V to s1 0.95 $4.50 - W \ N $19.95

* Excellent regulation up to 2 Amp [« ?ﬂ; l\ E h

* Kit includes all components LOOK AT THls spEClAL Buy 2 fOf $8. s = l | ,gi;!u

* Dritled tibergtass P.C. Board

* Case Included A. B0 Hz. output with accuracy comparabie 10 a digital
" 4400 v o tring FROM RADIO HUT wateh ’ 2
* One hour assembly B Directly interfaces with all MOS clock chips Plugs into earphone or external
* Pawer Supply Ki1: SV1 amp reg. C. Super fow power consumption (1.5 ma type.) speaker of any Scannar or Monitor.
VARIABLE POWER SUPPLY * Line regulation .005% D Uses latest MOS 17 stage divider (C Guarantesd to unscrambie any
KIT NO. 2 * Load regulation S50mv E. Ehiminates forever the probiem of AC line glitches 1085 cali.
. Kit includes components, PC board, F. Perfect for cars, boats. campers. or even for portable * Easily tuned
; . Iranslormer, fuse and pilot light. Line ciocks at ham field days * Full Instruction Included
i::“:;s‘)‘m:::‘s’;*"“ akfAmeloul card not included G Small size. can be used in existing enclosures » Drilied linargiass P.C. Board
ONLY $13.95 onl $6 50 KiT INCLUDES CRYSTAL, DIVIDER IC, P C. BOARD * One Hour Assembly
y . PLUS ALL NECESSARY PARTS & SPECS * Punched Case

MA 1003 C)\R CLOCKFROM NATIONAL 17 95 ALSO, THIS MONTH ONLY,
INCLUDES SPECS. AND 3 SWITCHES. = FREE EDGE CONNECTOR.

7400 TTL DIGITAL CIRCUITS _ ITT HIGH LEVEL LOGIC HOUSE # TTL IC’s CRYSTALS

7430 74153 Dual § Input NAND Gate 7400 10/1.00 ity 7437 6/1.00
74154 Quad 2 Input Buffer open collector 7404 107100 e8e sPecity £ ol 2 o9 Ry
74155 303 Quad 2 Input NAND Butfer 15 7408 10/1.00 thatyou 24741 34900 :
{\)/Iasllngéave FIIF 7420 10/1.00 are ordering 74153 3/1.00
ual hp Flop
Quad 2 Input NAND Gate LicuselNumbeanC
Dual 5 Input NAND Gate
(Q)uadg Ilnput NANB Gate
uad 2 input NAND Gate
Dual 2 Dual 3 Input NAND Gate 222 [ClockiChip
Duai 2 Dual 3 input NAND Gate MMS316  Clock Chip
Dual 5 Input Expander . MKS50250 Alarm Clock
i e 2 MK50380 Alarm Chip
Fexilaverter 8 FCM7010 Direct Drive Clock Chip ¥
Ciox Ioverey 8 MK5005 4 Digit Counter w/latch  8.50
Hex Inverter .VS MK5002 4 Dlg!( Counter 8.95
Dual One 8hot Mortivibrator 28 MK50395 6 Digit UP/Down Counter 12.95
Dual 4 Bt Comparatar 22 MK50397 6 Digit Elapsed Timer .95
Quac D Eiig B 2 CT5005  Calculator Chip wiSpecs 125
Decoda Geuniey. % MK5021  Cal. Chip w/sq. rt. 2.50
7426 24 ;:;3 g ;:;?gs 1'32 83(1)7 Quad Ripple Counter 39
;:% ;2 ;:;2 ;7 ;4:;1 75 9L04 35 | SSS :g ?-?.2‘.22'. B?.i%%i: 'gg SOCKETS ‘ TRANSISTORS
1 4151 61 _
* BPinLow Profite .20
ITT MOS TO LED DRIVERS « 14 Pin Low Profile INTERSIL DUAL TRANSISTORS
74LS00 LOW POWER SCHOTTKY « 16 Pin Low Profile Orlginally Cost $3. sach
it i OuadDSeg Dr, . A0S 0 ;g £ ow Reotite B Similar to 2N913
ITT 502 Hi 1 . L/ in Low Protile
740800 21 74LS47 73 7aL$136 37 74L$258 7205 Oond S & 4 an + 20 Pin Low profile 2 Per Pack 2781
74L802 21 74851 26 7418138 71 748260 26 ITT 506 Hex Digit Dr
gatgga g; 740554 26 74@39 71 7418266 26 ITT 508 8 Digit Or
41504 74855 26  74LS145 1.00 7418279 55 i 02"
740305 28 Tas R rasier o aSa@ 98 :gg??gigg 52; o AL GENERAL PURPOSE POWER TRAN.
740808 21 74LS74 35 74LS153 .70 7408293 61 ITT5148Digitor 35 2N 2905 PNP gis 115 v 200v NPN- 95
740509 28 740376 49 7408155 68 7408395 oo . 2N 3904 NPN 8/$1 TIP29 (EP967) NPN  4/$1
74810 21 740583 73  74(81% 70  74L8298 .08 2N 3906 PNP 8/81 TIP30 (EP929) PNP  4/81
740811 21 74885 135  7areiss vs  74lS365 o8 2N 3392 Pre-Amp 25781 TIP31P.C Leads NPN 5/§1
740313 45 740385 3B rals1es 97 ralsaee a2 2N 4400 NPN 10/81 MJE 2370 3i$1
74LS14 99 741590 55 7415160 85  74LSI67 55 ; 2N 4402 PNP 10181 2N 3055 5
74815 26 74U892 55  74L8161 85  74LS368 55 . ENI2222INEN 81$) JiNi2001ByIHCA 95
74820 24 74893 55 7405162 85 74LS390 175 ] s EN:2907 PNP 8181 FET TIS 75 HOUSE # _ 5/51
74L821 28 74LS109 38 745163 .85 74L5393 1.45 9006/7460  6/1.00 sne 11O
74822 .28 7408112 .38 74US164 149  74LS670 230 9007/7430 10/1°00 P yor O
TS % 7astid 38 78168 85 rasi%2 9 S0o0r7440 101,00 P e Wi
7418114 38 74LS169 85 7405193 95 16/7404 811 o
74L530 .26 748122 49 74LS170 169  74L8194 95 2024174109 3100 OTog sert®s EEECTROLYTIC
740532 32 7408124 7408173 110 7408195 82 9300/74195  3/1.00 . AXIAL TYPE RADIAL TYPE
74L837 32 7dLS125 47  74L5174 1.00 748196 g% 20 MFD 250v 5/$1 47 MFD 35V PG Leads10/$1
741838 32 7415126 47 72408175 81 7415197 85 35 MFD 25V 15781 B8 MFD 25V PC Leads 8/$1
74L840 26 74US132 79 74LS190 95 7418281 85 200 MFD 25V 5/31  330MFD 50V PC Leads 5/§1
740542 85 7408133 35 7408191 98  raroess oy DTL 4TOMED 38V 481 TOMED 18V st
7418257 71 47T0MFD 18V 4/$1  1000MFD 35V PC Leads 4/$1
500 MFD  35v 5/$1
932 Dual 4 Input Buffer 8i%1
74H SERIES TTL 334 Dual 5 Input NAND Gate 10741 2000MFO 16V 381 150PFOMICAS%  10/81
g:g JOQeFS;r;__o! Multivibrator g;g: COMPUTER GRADE
74HO0 18 74H21 29 74H53 29 74H73 39 946 Quad 11 Input Gate NAND/NOR  8/%1 1.900 MFD 35WVDG (Min))  3/$2 68 PFd 50V 680 PFd 50V
74H05 29 74440 29 74161 25 74H74 gg 948 JKF/F 8/%1 8,000 MFD 15WVDC 95 cents each 100 PFd 100V 001 Fd
74420 29 74450 20 74472 45 950 F/F 10/%1 33.000 MFD 40WVDC ~ $4.00 Each 150 PFd 50V .002 MFQ S0V
951 One Shot Multivibrator 5551 §§8 EEg ggx 3; MFd g%v
1800 (see 934 above) 10/81 .02 MFd v
CMOS 1806 Quad 2 lnput NAND Gate 10/8$1 001 UFAS00V 3.3 PF 500V
- 9093 Dual JK F/F 8/81 TANTALUM 0015 UFd500V 4.7 PF 500V
9094 Dual JK F/F 8/31 1 MFD20 WVDCPG Leads 15/31 005 UFd500V B2 PF 300y
CD400 19 CD4G17 85 CD4040 1.00 CD4071 19 9097 Dual JK F/F 8/%1 3 3MFD35 WVDC PC Leads 8/$1 100PF 500V
CD4001 .19  CD40t8 95 CD4041 69 CD40BT 19 9099 Dua! JK F/F 8/31 4.7 MFD10WVOC PC Leads 5/$1
CD4002 19 CD4019 19  CD4042 63  CD4SO7 35 9109 Hex Inverter 7181 10 MFD20 WVDC PG Leads 8/$1  PC Leads 25/89 cents No Mix
CD4006 120 CD4020 97  CD4043 60 CDa508 2.80 9110 Hex Inverter 7/81 33 MED10 WVDC 6/$1
CD4007 13 Cp4021 97  CD4044 60 CDa510 100 9112 Hex Inverter 7/$1 22 UF10 10/81  Long Leads 25/89 cents No Mix
8848108 431; 88435;2; % 8848443 w.gg CD4512 1.10 ' 9601 One Shot 31%1
4 4 ; 4047 1. CD4516 .79 9930 Dual 4 Input Ext. NAND 8/51 ’
CD4011 19 CD4024 .75 CD4049 35 CDa518 1.10 9932 Quad 2 Input NAND Bufter 8/51 RTL’s BY FAIRCHILD
CD4012 29 CD4025 19  CD40S0 .33  CD4a520 69 9945 RS F/F 8/$1
CD4013- .32 CD4027 33 CD4051 1.19 CD4528 9946 Quad 2 Input NAND 8/%1 The most poputar digital IC's ever
CD40t4 .78  CD4028 85 CD4053 1.19 74002 45 9949 Quad 2 Input NAND 8/81 produced. Very hard to fing!
CD4015 .78  CD4029 99  CD4056 1.15 74C04 32 9951 Monostable Multivibrator 8/$1 UL DUAL 2 INPUT NOR 99
CD4018 32 CD4030 35 CD4066 78 74Ci07 79 9962 Triple 3 Input NAND 8/$1 UL923  UKFLIPFLOP  $1.19
;% Pos gv 1 Amp ;g;e Pos ;ex 1 :mp g 723 VOLTAGE REGULATORS MOTOROLA VOLTAGE REGULATOR
oS V1 Amp 4 Pos. 24V 1 Amp . Output voitages variable from 2 volts to 37 volts. MC1469R. TO 66. 8 lead package tar 3 to 30V out-
7808 Pos. 8V 1 Amp 7905Neg. 5V 1Amp 1.10 A very versalglle and popular device. —14PIN DIP puts. Provides 600 MA direct gutput or more by
7812Pos. 12V 1 Amp 7912 Neg. 12V Amp 1.10 §9¢ using an external power transistor Regular cata-

7815Pos. 15V 1 Amp 7915 Neg. 15V 1 Amp 1.10

log price — $4.00 each! With specs 1.95 sach

) 38888

BRIDGE RECTIFIER | DIODES

IN4002 1 Amp 100 PIV 40/$1 ZENER DIODES HOUSE # ZENER SWITCHING DIODES
IN 4004 1 Amp 400V 15/$1  IN 746 33V 400M 4/$1 4.7V 500 MW 10/ IN 4148/IN914 Long Leads20/$1
IN 4007 1 Amp 1000 V 10781 IN 752 56V 400M 4/$1 9V 500 MW 10/$1 IN 4148/IN914 Cut Leads 40/$1
IN1958 8.2V 400M 4/$1 10V 1watt  8/$1 IN 4148/IN914 PC Leads 100/$1
GERMANIUM DIODES IN5259 39V 500M 10/8$1 15V 500 MW 10/$1
IN54A  B/g1 IN 5271 100 V 500M10/$1 22V 5Watt 6/$1

IN27C  10/31 IN 5280 180 V 500M10/$1

LINEARS

Operatioral Amplitier 2! LM 308 Operational Ampiltier 95 LM 377  Dual 2W Amplitier d Tone Decoder
Difterential Comparators . LM 309K 5V Lamp Regulator . LM 3900 Quad Op-Amplifier Dual Qp-Amplifter

M

24 Dual Differentiai Comp LM 710  Voltage Comparator LM 741  Operaticnal Ampllitier ] 7 Quad Segment Driver
[&] Hall Adder 25 LM 311 Voitage Comparator LM 748  Operational Amplitier Hex Digit Driver
E Stereo Pre-Amp by Falrchild 2781 LM 318  Operational Amplitier NE 553 Quad Timer 3 (F Amplitier

Operational Amplifier .30 LM 723 Voltage Comparator 69 NE 555 Timer Voitage Cont. Osc 3.95
8 LM 307  Operational Amplitier 30 LM 324 Quad Operational Amplitier NE 556 Dual Timer 95
-
Q
o . 1-800-527-2304 "
=) P. 0. Box 38323 o Da“as, Texas 75238 Use Qur Toll Free Watts Line _—
= For Master Charge and BankAmericard Orders
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S.D. SALES CO...concioco  mmpmm

visA
P.O. BOX 28810 DALLAS, TEXAS 75228 ]

C ORDER BY PHONE CALL TOLL FREE 1—800—527-3460

S D SALES NEW
EXPANDO RAM KIT 8K FOR $151.00 EXPANDABLE EPROM BOARD

INTERFACE CAPABILITY 16K or 32K EPROM $49.95 w/out EPROM
32K FOR $475.00 ’.’a gcﬁgs':’k'u@?;::""m‘t‘i‘"essng Allows you to use either 2708’s for 16K of
by By s Eprom or 2716’s for 32K of Eprom.
Ve KR SING - é:%‘:;;ﬁ POSNEC OA DC. KIT FEATURES: P
O (A /’ Y @ﬂ?f R A SE 1. All address lines & data iines buffered.

i H / g "y on board regulation is pravid- A I
lae(l;e;\/!:"? ‘;?rov:éi:r(]loenK L??l‘ljl;gs ’/} ?;ﬁg ‘\.}\‘ ed. On board (invisible) refresh 2. Quallty plated thl’OUgh PC Board, n-
DIP switches. PC board comes s ~ 15 provided with no wait states cluding solder mask and silk screen.
with sockets for 32K operation ‘ or cycle stealing required ] i
Grders now being_ accepied / MEMORY ACCESS TIME . Selectable wait states.
or

3
1S q 5
Alewe.Eopesks g Taellvery Memory Crong e s 500ns 4. On board regulation provided.
Buy an $100 compatible 8K Ram Board and upgrade the same board to a iy S( 5. All sockets provided w/board.
32K in steps of 8K at your option by merely purchasing more ram chips from S.D. y
Sales! At a guaranleedyprlce — Look at the features we have built into the board. WE CAN SUPPLY 450ns 2708's AT $1 1.95
PRICES START AT $151, FOR 8K RAM KIT WHEN PURCHASED WITH BOARD.

Add $108.00 for each additional 8K Ram

Z-80 CPU BOARD KIT — $139. | 8K LOW POWER RAM — $159.95 4K LOW POWER RAM KIT

CHECK THE ADVANCED FEATURES OF OUR Z--80 Fully assembied and tested. — —

CPU BOARD: Expanded set of 158 instructions, 8080A Not a kit. Imsar — Altar — f;;:}/cg:":éa%r c%lsf;rgi;er?ubal:ﬁgmg

software capability, operation from a singie SVDC power $-100 Buss compatible. uses low power 21L02 — 1 500ns RAMS —

supply; always stops on an M1 state, true sync generated low power static 21L02-500ns Sockets provided for all IC's. Quality

on card (a real plus feature!). dynamic retresh and NMI fully buffered on board regutat- plated through PC board *Add $10. for

available, elther 2MHZ or 4MHZ operation, quality double ed, quality plated through PC 250ns RAM operation

sided plated through PC board; parts plus sockets priced board, including solder mask. 8 .

for all 1C's. “Add $10 extra for Z—80A chip which allows pos. dip switches for address

4MHZ operation. Z—80 chip with Manual — $39.95 select The Whole Works - $79.95

MUSICAL HORN Jumbo LED Car Clock Kit DIGITAL LED READOUT
One tune supplied with each kit. Additional tunes — $6.95 FEATURES: THERMOMETER -_— $2995

each. Special tunes available. Standard tunes now available: — A Bowmar Jumbo .5 inch LED array

Dixie — Eyes of Texas — On Wisconsin — VaweeSDoodle B. MOSTEK - 50250 — Super clock chip
Dandy — Notre Dame — Pink Panther — Aggie War Song — C On board precision crystal time base. . ” 2o,
Anchors Away — Never on Sunday — Yellow Rose of Texas — D. 12 or 24 hour L!elal Time format Gi:lsugﬁ?c'ozll;i%ﬁﬁu:,ln;|/e20hidg;s(?,l\:gs L5 BA
Deep in the Heart of Texas — Boomer Sooner — Bridge over E_ Perfect for cars, boats, vans. etc. A/D converter. Kit includes all neces- - Sy »
River Kwai F PC board and all parts (less case) inc. sary parts (except case): AC line cord X, J e
CAR& BOATKIT HOME KiT Special Design | Alarm option — $1.50 and power supply included 0-143° F ~
$34.95 $26.90 Case $3.50 AC XFMR — $1.50
5 Digit Countdown Utility | 6 Digit General Purpose or
6 DIGIT ALARM CLOCK KIT | Darkroom Timer Kit ~1 Computer Timer Kit — $29.95
: ; ol Features: L LED 1/2'* displays S
Features: Litronix duai 1/2 displays, Mostek osgrereliomargi sec. 10 59I ms¥1. : \! Features: Large LED 1/2"" displays, Mostek —
50250 super clock chip, single 1.C. segment 59.99 sec. 5A-115V. Relay included to 50397 counter display/driver, counts up to ]
driver, SCR digit drivers. Kit includes all ne- control apptiances. Operatesf on 115V 2. Lol 59 minutes, 53.99 seconds with crystai con- &53
H AC. Displays can be turned off for total trolled 1/100 second accuracy, operates on | 4
cegssary parts (except case). Xtmr optional. darkness while c?ounling All necessary 115V AC or 12V OC supply. All necessary -
Eliminate the hassle. parts included. $44 95 parts included. Special design case $3.75. \
AC XFMR — $1.50 Case $3.50 Special design case $3.75. ’
Bowmar 4 Digit LED Readout Array NEW COMPETITION CHESS TIME KIT Low Cost Cassette i
Full 2" Litronix Jumbo Dual WITH TWO INDEPENDENT FIVE DIGIT Interface Kit o B e
Digit LED Displays 1/2" LED DISPLAYS ntertace Ri > T HI
4 JUMBO .50 DIGITS ON ONE STICK! The timers can be used in- f $14.95
WITH COLONS & AM/PM INDICATOR dependently or coupled.

The timer can be set to 59 Features: K.C. standard 2400/1200 Hz, 300 Baud, TTL, I/0

$3.95 h N o
minutes 59.9 seconds at 0.1 Ni= ; n
DL722-C.C. DL728-C.C. e arvats. Kit inciudes all $79_ 95 compatible, phase lock 100p, 22 pin connector. Feeds serial data

DL7218C.A. DL727-C.A. necessary Parts and an at- o via microprocessors /O ports and from cassette tape recorder
99¢ $1.29 tractive woodgrain case. Comp|ete Klt $14.95
, LA ELECTRICAL COIL JLRIMMERROTS CHIPS
RAM’S THERMISTORS TANTALU;;VCAPS e AT e 2TRANSISTOR | 10K oK 2K 8212110 port 350
MEPCO — NEW! e SERIES. SPECIAL 10T TYPE C boards 8214 — P.I.C 1295
21L02 - 500NS 8/11 50 1.5K OHM : BUY FROMITT YOURCHOICE Bl DURLL= YOUR CHOICE 8216 — Non Invert Bus 4.95
21102 - 250NS 8/15 95 5/51.00 1elforig00 20 Assorted 1281 6151 oS 8224 — Clock Gen 4.95
2114 — 4K 12.95 Devices for $1.00 5996 _ Invert Bus 395
1101A — 256 81sa.00 | % * % % * PIO for Z—80 14.95
1103 — 1K ns 35 CTC for Z—80 14.95
MK 4115 - 8K 1€.45 i 8228 Sys. Contraller 8.20
748200 - 236 395 8251 Prog. comm. intertace 10.95
SILICON 8255 Prog. perp. intertace 1350
DISC CAPS BALUM STANDARD COILS AUTO COIL NEW CAMBION RECTIFIER 8820 Dual Line Recr 175
CPU’S LI Used in TV Tuners | Use in TV Sets, 12 TRANF. JACKS Special! 8830 Oual Line Or 175
U 01 MFD — 100 Can be rewound uh 5% and 15 uh Ideal for the exper PART # 450-4352 1N4007 1 AMP 2513 Char. Gen 7.50
WVDC. PCleads tor Ham freq 10% Your cholce Gold Plated 1000 PIV 8338 Quad Bus. Recvr 2.00
Z—80 includes manual 22.95 40181, 6/%1 12181 12'81 50781 PRIME UNITS 7ALS138N — 118 decoder 9
FosoncrosBn B ol §T97-Hex Tri-State Buffer 125
11.95 1488/ 1489 RS232 1.50
8008 CPU 8 BIT 6.95 | % * ¥ * * * B e Yo
Photocetl Asst.
We bought almeost PLASTIC READ. RESIS,T?R
PROMS 200K trom a big US OUT FILTERS Speciat! DISCCAPASST. | p.c. LEAD DIODES
mig Three produel [ g gy ysec in TTL ASSORTMENT é&:’a;p \:\6{" PC loads Al leas: 1N4148/1N914
1 smai e .
voza v rsus  agsoriorss, | WS o' | ok on caeun | DASAT, | ettt v | el B 2;8DPROGRAMMING
. - i Per fex el 10 make [ow ohm- - -
5204 - 4K 7.95 ?;N;:’l?en;m :;npscs! ‘l”'["g "BE:;:“‘“ othey SO4S1ES0 age power resistors, d(?,s,dplvu;u‘:,‘:e’ s —100PIV MANUAL
825129 — 1K 250 | twe appiications LD G CENE Help! We bought 60/51.00 4015100
2708S 8 8K signetics 650ns 9.95 AMBER — 6 for $1. 100.000 pieces!
sk 12/51.00 % % 34 J2Slacistc * * IN DEPTH DETAIL OF
COUNTER CHIPS MICRO-DIP  $1.95 JOY STICKS MICT:OE ég&%l%m
MK50397 6 Digit elapsed timer 895 | MICATRIMMER New — Series 2300 FOUR 100 K-OHMS STANDARD -
MK50250 Afarm clock 4 gg BofiiEMInte The Worid's Smallest POTS r 4 U ed“'"TATlE“H .
MK50380 Alarm chip 20 ~ Coded BCD Dual-in-Line . sed for Ant. HOOK- n
MK50396 6 digit up/ down courter 12.95 3 C“'::’“"‘ Switch! PC Mount Ideal for B> up on all TV Seis S.D. Sales Special
MK5002 4 digit caunter 8.95 2300 02G BCD 1-2-4-8 . X - | 121 59 95
MK5021 - Cal. chip 5. ro0t 250 2300 12G BCD 1-2-4-8 electronic \’{}/ -
* Compliment | games $3.95 | % m
- : m
*Choose $1. Free Merchandise From Asterisk Items on each $15 order! P
Texas Residents Call Collect: NO COD's. TEXAS RESIDENTS ADD c
CALL IN YOUR BANKAMER- z/'a-ms - 60 Dﬂy 5% SALES TAX. ADD 5% OF ORDER >
e oL LKA e 214/271—0022 FOR POSTAGE & HANDLING . OR- e’
DERS UNDER $10. ADD 75¢ HAND-
CONTINENTAL TOLL FREE 1—800—527—-3460 Money Back Guarantee! CNGFoREIGN ORDERS — U.S. %
WATTS LINE: DEALER INQUIRIES INVITED! FUNDS ONLY! <
@
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MINI-KITS Frequency

L Counter

m,,, $79.95 v

You've requested it, and now it's here! The CT-50 Fre-
quency Counter Kit has more features than counters selling
for twice the price. Measuring frequency is now as easy as
pushing a button, the CT-50 will automatically place the
decimal point in all modes, giving you quick, reliable read-
ings. Want to use the CT-50 mobile? No problem, it runs
equally as well on 12 VDC as it does on 110 VAC. Want
super accuracy? The CT-50 uses the popular TV color burst
freq. of 3.579545 MHz for time base. Tap off a color TV with
our adapter and get ultra accuracy — .001 ppm! The CT-50
offers professional quality at the unheard of price ot $79.95.
Order yours today!

CT-50, 60MHz Counter Kit
CT-50WT, 60 MHz counter, wired and tested
CT-600, 600 MHz prescaler option for CT-50, add . .

VIDEO TERMINAL

€T30 frequency counter
|65310425

ok
‘ede

-t te

UTILIZES NEW MOS-LSI CIRCUITRY

SPECIFICATIONS

Sensitlvity: less than 25MV

Frequency range: 5Hz to 60MHz, typically 65MHz

Gate time: 1 second, 1/10 second, with automatic cecimal
point positioning on both direct and prescale

Display: 8 digitred LED .4" height

Accuracy: 10ppm, .001 ppm with TV time base!

Input: BNC, 1 meg ohm direct, 50 ohm with prescale option

Power: 110 VAC 5 wattsor 12VDC @ 1 Amp

Size: Approx. 6 x 4 x 2", high quality aluminum case

Color burst adapter for .001 ppm accuracy available in 6

weeks. CB-1. Kit . ‘e . ..$14.95

TONE DECODER KIT
A comoiete tone decoder on & wingie P
Boara Features 400 1o 5000 Mz adiusisdie
roquency range. voltage requistin S67
Hion

BLINKY KIT
A grest attention get.
ter which afternately

Comptate Kit. BL.1

SUPER-SNOOP AMFLIFIER
A tuper.sensive ampiher shch wi pck
up @ pin drop at 15 teett Gruat lor ma
bay’s 1o0m ot &1 2 general pu mu tost
ampliter. Fuil 2 wans of oot
12 volts, Uses any type o m
ohm spea

Complets Kit. BN 9.

. $79.95
$159.95
$29.95

SIX DIGIT | can

spward and Goanmad al cher

ues On 39 voits utes 845 onm
o

KIT $149.95

A compact § x 10.inch PC card that requires only an ASCIl key.
board and a TV set to become a complete interactive 1erminal for
€ONNBCIIONn 10 yOUf MICroprocessor asynChronous interface Its
many features are single 5-volt supply. crystal controlled sync and
baud rates {up to 9600 baud|. 2 pages of 32 characiers by 16 lines,
read 10 and from memory, computer and keyboard -operated cursor
and page control. parity error display and control. power-on inl.
tialization, tull 64-Character ASCII dispiay, block.type see.thru cur-
sor uter control es. forward spaces. line
eeds. rev. ine feeds. home, returnS Cursor. Also Clears page.

EEEE 12/24 vr

\gmummm. CLOCK KIT

Want a clock that looks good enocugh for your lLwing room?
Forge! the competitor's kiudges and try one of ours! Features. Jum
Bo .47 digils. Polaroid lens filter, exiruded aliminum case available
n 5 colors. quality PC boards and super instructions Alt parts are
Included, no extras to buy. Fully quaranteed. One 1o two hour as
sembly time. Colors: silver, goid, black. biue and bronze (specity,

CLOCK
KIT $27.95

1224-Ho

‘I s Jb

12.voit  AC or DC

* High Accuracy (1 minute monih
¢ 6 jumbo 4" LED readouts

¢ Easy. no-polanty hookup

» Dnspiay blanks with ignition

® Case. mounting bracket included
» Super instructions.

omplete Kit, DC. 11

2795

AUTO DIMMER

Clears 1o end of line. seiects page 1 or 2, reads from of 10 memory.
The card requires § volts at approx- 900 ma and outputs standard
75 ohm composite video
TH3216 Kit

TH3216, Assembled and Tested

POWER SUPPLY KIT VD-1. Video 10 RF Modulator Kit

Compieio 11iDle reguisied power wapply o,
vides varpie 45 vons ot 200ma an

11 wati udio oscs a0pre
*Hz. good for ises Grow ior awming

Ciock Kit
™. Dattery voltage indic ator and - B

Alarm Clock, DC-8, 12 hr. only
DC-5 with 10 min. 1D timer
Mobite version, DC.7

$22 95

REGS

309K 4
340K-12
7805

7812

2%l | INEAR
s25.95 | 555 50
$25 95§ 556 75
Assembled and tested clocks available. aad | 566 1.49
$10.00 to kil price 567 1.49

7815

600 mHz « T4 MINI DIP. house marxed :ﬁga :g TEMG 1.
380 1.49 723
Prescaler

Fully assembled and tested.
Extend the range of your counter to 10 times higher in frequency
Works wilh any counter. High sensitivity input with buili.in onchlp
pre-amp

PS-1B8.—10

TRANSISTORS

NPN 2N3904 type

PNP 2N3906 type

NPN Power Tab 40w

PNP Power Tab 40w

FET MPF.102 type

UJT 2N2646 type

2N3055 NPN Power

ramsay elecironics

BOX 40728 ROCHESTER. NY 14610 {716) 271.6487

Comalete Kit. CPD-1 $2.50

$149.95

$23995

S 6395
e

Setlstection gueren
teed or monay relund.
ed, Osders under $10

DECADE COUNTER PARTS KIT

InCiudes 74904 33 MMJ counter. 7475 latch,
74 €D reado.

edd 75c. COD edd
$1.00. NY edd 7%
salet ton

$59.95

CIRCLE 38 ON FREE INFORMATION CARD

CABLE TIES!
Most popular size. 3% inches overall
for a %" bundle. Ty-wrap style.
Nylon Self-tocking.

100 for $1.00 $8. for 1,000

FILTER CAP
Mini  Size. Axial. 1,000
MFD. 16 WVDC. 4/$1.00

RED LED READOUT FILTER
Very handy. Can be used

with our calculator displays.
2%xY%" 6/$1.

OPCOA LED
READOUT | ,TRANSFORMER

SLA-1 Common Anode. . ¢
inch character size. The or- flOIrs c\l/oﬁEs Gc?r r:’gwef:erssgt_

iginal high efficiency LED plies! Small Size.

display.
75¢ ea. 4/$2.50 $1.95

2708 1K X8 EPROMS 2708

Prime new units from a ma-
jor mfg. 450 N.S. access
time. Equivalent to 4-1702
A’s in 1 package! 450 ns
$15.75 each
MOTOROLA 7805R
Voltage Regulator
Same as standard 7805
except 750 MA output.
TO-220. 5VDC output.
44c each 10/$3.95

1 AMP RECTIFIERS
House numbered. Factory
marked units. All meet 200
PIV minimum. Many up to
1,000 PIV Full leads.

30 for $1.00

JUMBO LED READOUT ARRAY

By Bowmar. 5 in.
character common
cathode. Designed
for use with multi-
plexed clock chips
4 digits in 1 pack!

$1.95 LiMITED sTock

3W. AUDIO AMP
Assembled & test-
539 ed. Not a kit. Has
\/,{3 tapped output for
either 4, 8 or 16
OHMS. With sche-
matic.

4K STATIC RAM'S
2114. The new industry
standard. Arranged as 1K
x 4. Equivalent to 4-21
L02's in 1 package! 18
pin DIP. 2 chips give" 1Kx8.

2 for $24. 8 for $85.

741C OP AMPS
Mini Dip. Prime new

DISC CAPACITORS
.1 MFD 16v. P.C.

HEAVY DUTY!
Fu!l Wave Bridge

TANTALUM
CAPACITOR

2N3904-House No.
TO-92. NPN.
VCEQ-45.

ts. Has te leads. Most popular 1 MFD. .35V. B
t“Mﬂfi 's housec?\:.anr?wtki)err value! foS1Sprague. 25 AMP 50 PIV Kemet. Axial Lea¥J HFE 100 to 300
12/82. 100 for $15. 20 for S1.00 $1.25 Best Value! 10/S1. 10 for $1.00
Jumbo Red Leds TO-92 Voltage TRTOEI\Tg\gV'FOR S CMOS QUAD T) Keyboard$2.95 ea.

@ New by G.E. Like Regulators R Bilateral Switch Used in desk topprint-
O Rated 100 MA output T0O-220 VCEO- ) . ing calculators by TI.
> MV5024. Number . | . CM4116. By Soli Brand new, mfg. for
Z Small_size. 78L05-5 60V. 30w 1 ) T1 by Digitran. Paten-
@] SSL-22. vDC.78L15-15vDC TIP29A-NPN a4 tron. An improved Ty dYesigm fan et
= 6/S1.  25/S3.75 | Yourchoice  3/S1. | L3l oD 20C | CD4016.  3/S1. | Shelimenters.
Q
o X e ® TERMS: Orders under $15. add 75¢. No COD’s. We
d. D'g'ta' Resea rCh Corporatlon accept VIS';-\?rri/lasr;er(r:harge and American Express
c {OF TEXAS) Cards. Moneyrgack Guarantee on all items! Texa?
9 P.O.BOX 401247 * GARLAND, TEXAS 75040 ® (214) 271-2461 | Residents add 5% Sales Tax. ~ WE PAY POSTAGE!
o
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8-pin pcb .25 ww .45 2N2222 NPN (Plastic .10) .15
1N4005 600v 1A .08 14-pin pcb .25 ww .40 2N2907 PNP 15
1N4007 1000v 1A 15 16-pin pcb .25 ww .40 2N3906 PNP 10
1N4148 75v 10mA .05 18-pin pcb .25 ww .75 | 2N3054 NPN .35
1IN753A 6.2v z .25 22-pin pcb .45 ww 1.25 2N 3055 NPN 15A  60v .50
1N758A 10v z .25 24-pin pcb .35 ww 1.10 T1P125 PNP Darlington .36
1IN759A 12v z .25 28-pin  pcb .35 ww 1.45 LED Green, Red, Clear 15
1N4733 5.1v z .25 40-pin pcb .60 ww 1.25 D.L.747 7 seg 5/8" high com-anode 1.95
1N5243 13v z .25 Molex pins .01 To-3 Sockets .45 XAN72 7 seg com-anode 1.50
1N52448 14v z .25 2 Amp Bri FND 359 Red 7segcom-cathode 1.25
1N52458 15v 7 o5 mp Bridge 100-prv 1.20
25 Amp Bridge  200-prv 1.95
C MOS - T TL —
4000 15 7400 15 7473 .25 74176 1.25 74H72 .65 745133 45
4001 .20 7401 15 7474 .35 74180 .85 74H101 .75 745140 .75
4002 .20 7402 .20 7475 .35 74181 2.25 74H103 .75 745151 .35
4004 3.95 7403 .20 7476 .30 74182 .95 74H106 .95 745153 .35
4006 1.20 7404 .15 7480 .55 74190 1.75 745157 .80
4007 .35 7405 .25 7481 .75 741N 1.35 74L00 .35 745158 .35
4008 .95 7406 .35 7483 .95 74192 1.65 74L02 .36 745194 1.05
4009 .30 7407 .55 7485 95 74193 .85 74L03 .30 745257 (8123) .25
4010 .45 7408 .25 7486 .30 74194 1.25 74104 .35
4011 .20 7409 15 7489 1.35 74195 .95 74L10 .35 74L500 .35
4012 .20 7410 10 7490 .55 74196 1.25 74120 35 74LS01 .35
4013 .40 7411 .25 7491 95 74197 1.25 74130 .45 741502 .35
4014 1.10 7412 .30 7492 .95 74198 2.35 74L47 1.95 74L504 .35
4015 95 7413 .45 7493 .40 74221 1.00 74L51 45 74L505 .45
4016 .35 7414 1.10 7494 1.25 74367 .85 74L55 .65 74LS08 .35
4017 1.10 7416 .25 7495 .60 74L72 .45 741509 .36
4018 1.10 7417 .40 7496 .80 75108A .35 74173 .40 741510 .35
4019 .60 7420 15 74100 1.85 75110 .35 74L74 45 74LS811 .35
4020 .85 7426 .30 74107 .35 75491 .50 74L75 .55 74LS20 .35
4021 1.35 7427 45 74121 .35 75492 .50 74193 .55 74LS21 .25
4022 .95 7430 15 74122 .55 741123 .65 741522 .25
4023 .25 7432 .30 74123 .55 74H00 .25 74LS32 .40
4024 .75 7437 .35 74125 45 74HO1 .25 74500 .55 74LS37 .35
4025 .35 7438 .35 74126 .35 74H04 .25 74502 .55 741540 .45
4026 1.95 7440 .25 74132 1.35 74H05 .25 74503 .30 741542 1.10
4027 .60 7441 1.15 74141 1.00 74H08 .35 74504 .35 74LS51 .60
4028 95 7442 .45 74150 .85 74H10 .35 74505 .35 74LS74 .65
4030 .35 7443 .85 74151 .75 74H11 .25 74508 .36 74L586 .65
4033 1.50 7444 .45 74153 .95 74H15 .30 74510 .35 741590 .95
4034 2.45 7445 .65 74154 1.05 74H20 .30 74511 .35 741593 .95
4035 1.25 7446 .95 74156 .95 74H21 .25 74520 .35 74L5107 .85
4040 1.35 7447 .95 74157 .65 74H22 .40 74540 .25 7415123 1.00
4041 .69 7448 .70 74161 .85 74H30 .25 74550 .25 74015151 .95
4042 .95 7450 .25 74163 .95 74H40 .25 74551 45 7415153 1.20
4043 .95 7451 .25 74164 .60 74H50 .25 74564 .25 74L5157 .85
4044 .95 7453 .20 74165 1.50 74H51 .25 74574 .40 74LS5164 1.90
4046 1.75 7454 .25 74166 1.35 74H52 .15 745112 .90 7415367 .85
4049 .70 7460 40 74175 .80 74H53J .25 745114 1.30 7415368 .85
4050 .50 7470 .45 74H55 .25
4066 .95 7472 .40
4069 .40
4071 .36 LINEARS, REGULATORS, etc.
4081 .70 8266 .35 LM320K5 (7905} 1.65 LM340T24 .95 LM723 .50
4082 45 MCT2 .95 LM320K12 1.65 LM340K 12 215 LM725 1.75
8038 3.95 LM320T5 1.65 LM340K 15 1.25 LM739 1.50
9000 SERIES LM201 .75 LM320T12 1.65 LM340K18 1.25 LM741(8-14).25
9301 .85 LM301 25 LM320T15 1.65 LM340K 24 .95 LM747 1.10
9309 .35 LM308 (Mini) .75 LM339 .95 LM373 2.95 LM1307 1.25
9322 .85 LM30SH .65 7805 (34075) .95 LM380 .95 LM 1458 .95
95H03 .65 LM309K (340K-5) .85 LM340T12 1.00 LM709 (8,14 PIN) .25 LM3300 .50
9601 .75 LM310 1.15 LM340T15 1.00 LM711 .45 LM75451 .65
9602 .50 LM311D (Mini) .75 LM340T18 1.00 NEB55 .50
LM318 (Mini} .65 NEG56 .95
MEMORY CLOCKS NE5S65 .95
745188 (8223) 3.00 NES566 1.75
17024 .95 INTEGRATED CIRCUITS UNLIMITED NESS7 135
MM5314 3.00
MM5316 3.50 i
2102-1 1.75 7889 Clairemont Mesa Boulevard, San Diego, California 92111 SPEETAL
210211 1.95 E 1
2 6098/ (7tl4) 278 4394 (Calif. Res.) N DISCOUNTS
TMS 6011 6.95 All orders shipped prepaid No minimum Total Order  Deduct
8080AD 15.00 Open accounts invited COD orders accepted $$35 - $99 5?’
8T13 1.50 100 - $300 10%
8723 1.50 Discounts available at OEM Quantities  California Residents add 6% Sales Tax $301 - $1000 15?’
8T24 2.00 All IC's Prime/Guaranteed. All orders shipped same day received. $1000-Up  20%
21078-4 4.95 24 Hour Toll Free Phone 1-800-854-2211 MasterCharge / BankAmericard / AE
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ﬂ BREAD BOARD  facris conars 50 wiee
EJUMPER WIRE KIT emoruese

MICROPROCESSOR COMPONENTS

8080A $16.00 CDP1802 CPU $19.95 Jes ; i
Each wie 1 strpoed and Y nnywhistle 103
the leads are bent 90° farf 8212 8 Bit Input/Qutput 495 MC6800 8 Bit MPU 2495 Pe y!
€asy msertion 8214 Priority Interrupt Control 15.95 MC6820 Periph. Interface Adapter  15.00
oy e gt 15 classifies | 8216 Bi-Directional Bus Driver 6.95 MC6B10APT 128 x 8 Static RAM 6.00 .
e Yot vmes 22| 8224 Ciock Generator/Drver 9.95 MC6B30L6 1024 x 8 Bit ROM 15.00 $129.95 it only
9auge with PVC insulation 8228 System Controller Bus Driver 10 95 780 CPU 29.95 | 4, Pennywhistle 103 15 capavle of recording data to and trom audio tape withou!
The wires come packed RAM'S . crincal speed requirements or the recorder and it Is able to communicate directly
JK1 ....$10.00 / kit a conveaient piastc box ERUIS 26 Sta $ 1494 witn another modem and ferminal for telephone “hamming” and communications
B0BOA Super 8008 16 00 25614 _Sl'e: ?35 for the deat Inaddiman, it1s tree of crtcal adjustments and 15 buill with non-precision
[ ) i P 650 WP 6 50 . Sta * dily avaiale part
Wl SOCKET a2 et o e st or s 807 BE rvee me B £l Rt .. e S o, g
o | SR'S 2 236 % 2 Bt selectable)
centers and shielded receptacies. § . 1024 Dynamic $395 738 16» 131 242 X Warlmum Data Rate 300 Baud
JU M P ER S Probe access holes in back. Choice { 2518 Hex 32 BIT M 'i:“ g;g Data Formai .Asynchronous Senal {return 1o mark level required
" i 2519 Hex 10 BIT 100 i Eaald Al o between each character}
of 8 or 18" length A 2522 Du;l 132 Bt SSR 2.95 599 To/ Stanc 9 1 Recewe Channel Frequancies . . .2625 Hz far space, 2225 Ha for mark
Part No. No. of Contacts  Length Price 252+ 512 Dynamic 1.95 21L0201L82 102 ab 225 X Transmlt Channet Frequancies ..Swich selectabla Low (normal) 1070 space
924003-18R 26 18" 5 5.3B¢a. 2525 1024 Dynamic 3.00 33421 ok ! 5 | 1270 mark High 025 space. 2225 mark

- ol 2527 Dual 256 BIT 95 L - Receive Sensitivity 46 dbm accoustically coupled
924003-06R 25 6,, pioi8jeal zszé Dual 512 BIT 100 [MME787 KA1 Dyname 77100, KA1 Dymame Transmit Level 15 dom nominal Adjustasle from -6 dom
924005-18R 40 18 8.27 ea. § 222 Ooaiala T % UPD14ZT0A)4K 5% 10 20 dbm
924005-06R 40 6" 7.33¢ea. [ 2233 1024 Stal 585 ’ s Receive Frequency Tolerance .. Frequency reference automatically ad|uﬂsls to

o 18" .31 ea. | 3 it 695 2 5 allow far operation between 1800 Hz and 2400 Hz
954806 o gg 6" 13 15 741867 61 4 Reg 395 5203 20:8 Digital Data Intertace EiA RS-232C of 20 mA current loap (receiver is

4006 - £a. o szg?aﬂ 3.8 £ optoisplated and non-potary
[#D] JU MPER Solder to PC boards for nstant § av-s10i3  0x 8aue 595 uga k i 5 | power Reauwements 120 VAC. single phase. 10 Watts e
T} plug-in access via socket-connector : ROM'S . 3601 268 Fa 395 | Prysical L T O 0 0
jumpers, 025" . St hoice 513{2140)  Char Gen -upper case $995 3 K prom 19, .
H EAD EH S lol stpraighl a rigms%ng?g s. C 13NN Ot Gen toner ey 95 e = o 305 [pullecuures 2 VOM. Audho Osciator, Frequency Counter and/or Osciloscope to aign
2516 Char Gen 1095 6301 1024 Tri-State Bipotar 349 '
Part No. No. of Posts  Angle Price MM5230 2048 BIT (512 x4 0n 256 x8)  1.95 6330-1 256 Open Colector Binaiar 295 N Y =] E E H A
923863-R 26 straight 28 ea.
it o ngmuang'e 51 e SPECIAL REQUESTED ITEMS s = BULB-ENERGY SAVERS used for yaars by
923865-R 40 traight 9 '94 . FCM3817 $5.00 1190 19.95 7205 19.95 9368 3.95 MM5311  4.95 ‘P major industnal users — now available for

- straigl -9dea AY-3-85007  8.95  4N33 3.95  ICM7045 24.95 LD10A11 25.00iset | mmsare 495 N home or office use. Bulb Savers can cut
923875-R 40 right angle 2.30 ea. AY-5-9100 17.50 8120 7.50  ICM7207 7.50  95H90 1195 0 MMs314 495 »h electrical bills by as much as 3%
923866-R 50 straight 2.36 ea. :;ggggg W: gg :3907155 ggg :Sm;ggg Zggg mgzgmum) ;gg MMggvg ggg BULB-SAVERS lengthens light life by:

H i 5 y - - g MM531 ical ™ .
923876-R 50 light angle 282 ea. | 422300 1595 MOMSSTI 1330  MKSO240 1730  MO140BLT slos o 1 (;\cpn? ast:n Delﬁ]clrlca‘I ‘snock'ab
[ 9374 195  MCMBS74 1350  DSOO26CH 375  MC1408(8 995 | mmsesr 995 sorber”, turns the bulb on siowly, eliminat-
o I N THA o co N N E CTO H sy 2500 MCMBS7S 1150 TIL308 10.50 17001 595 Bulb 1asts 3 or ing the “thermal shock ™. Bulb life Increases

The incredible

Provides both straight and right angle functions. Mates
with standard 10" x .10” dual row connectors (i.e. 3m, Ainsley.
etc.) Permits quick testing of inaccessible lines.
Part No.: 922576-26 No. ol contacls: 26 Price $6.90 ea.

i# INTRA-SWITCH

Permits instant line-by-line switching for diagnostic or QA|

standard 10" x 10" dual-row connectors. Low profile design

testing. Switches actuated with pencil or probe tip. Mates withfl,

"PARATRONICS
Logic Analyzer Kit

Analyzes any type of digital system
o Checks data rates in excess of 8

Featured on February’s Front Cover of Popular Electronics

Model 1004 PP
$229-00/k“ Aphndaas as -

more times longer
Fits Standard Socket
6 watts to 200 warts

300 percent.

2. Banishes Current “Surges” Cushions

Hine voltage surges when other loads cut
19 10+ power line.

BES-1 §1.50 ea. 1.25 ea. 3. Reduces Energy Consumption

Switch buttons recessed

10 eliminate accidental switching

million words per second
o Trouble shoot TTL, CMOS, DTL, RTL.
Schottky and MOS families
« Displays 16 logic states up to 8 digits wi
« See ones and zeros displayed on your
CRT. octal or hexadecimal format

ide

« Some applications are
Troubleshooting microprocessor
address. instruchon. and data flow
Examine contents of ROMS

— Tracing operation of control logic
Checking counter and shift

-
-
o

Tests circuits under actual operating conditions
Easy to assemble — comes with step-by-step construction

(Mode! 100A Manual - 54.95)

register operat,on

: . — Monitornng 1/0
es ! :
manual which inciudes 80 pages on logic anatyzer operation ~ Verifying proper system operations

during testing

DIGITAL STOPWATCH

» Bright 6 Digit LED Dispiay
© Times 10 59 minutes 59 59 seconds
o Crystat Conteolled Time Base
» Three Stopwatches n Cng

Times Single Event — Spiit & Taylor
#5265 2215 x 90 (4% ounces)

» Uses 3 Penitte Ceis

Kit — §39.95
Assembled — $49.95
Heavy Outy Carry Case $5.95

Stop Watch Chip Only (7285)

$19.95

PARATRONICS TRIGGER EXPANDER - Model 10
Adds 16 additional bits. Provides digital delay and gualification of input clock
and 24-bit trigger word. — Connects direct to Model 100A for integrated unit)

Model 10 Kit — $229.00
Model 10 Assembled — $295.00
Bateplate — $9.95

Model 10 Manyal — $4.95

Part No.: 1S-26 Ne. of contacts: 26 Price $13.80 ea.
A | )
@ CRYSTALS o
== e THESE FREQUENCIES ONLY U=
Pert # Fraquency Case/Style TIce
CY1A 1000 MHz HCI3U $5.95
Cv24 2 000 MHz. HC33/U $5.95
[Cveot 2010MHz__ HC33U 5195
Cv3a 4 000 MHz HC18U 5485
Cyra 5000 MH2 HC18 U $4 95
Cy12a 10 000 MHz HC18 U 54 95
Cytaa 14 31818 MHz HC18U 54 95
Cy19a 18 000 MMz HC18/U $4 95
Cy22a 20 000 MH:z HC18/L $4 85
Cv308 32 000 MHz HC18 U 54.95

CONNECTORS
PRINTED CIRCUIT EDGE-CARD

156 Spacing-Tin-Double Read-Out
Bifurcated Contacts — Fits 054 to 070 P.C. Cards
/30 PINS (Soider Eyelet) $1.95

18/36 PINS {Solder Eyelet) §2.49

22/44 PINS (Soider Eyelet) $2.95

50/100 PINS (Wire Wrap) $6.95

50/100A (.100 Soacing)  PINS (Wire Wrap) $6.95
25 PIN-D SUBMINATURE (RS232)

DB25P PLUG $3.25

DB25S SOCKET $4.95

ﬂHEAT SINKS Bt

680-.75A

37%2-0igit Portable OMM

» Overigad Protected

« 3" tigh LED Display

« Bartery ar AC operation

» Auto Zerong

« 1my Va0 1 onm resolution
» Overange reading

« 10 meg indul impendence
 DC Accuracy 1% typical
Ranges: OC Voltage =0-1000V,
AC Voltage 0-1000V

Freq Fesponse 50-400 HZ
DC/AC Current” G-100mA

PRECISION

» 6 LED Display
« Grystal-controfied
o Fully Automatic

selt-contained
o Sz — 1757
X 5.63"

Batteries BP-26  20.00

ieads. operating manual

10‘0 MHz 8-Digit Counter

» 20 Hz-100 MHz Range

« Portable — completely

= g

Resistance 0-10 meg ohm
Se 84" 14" x2
Model 2800 Accessories:
$99.95 AC Adapter BC-28  $9.00 | ACCESSORIES FOR MAX 100:
T Rechargeable Mobile Charger Ellminator

use powet from car battery
Charger/Eliminalor

= Four powe: souces, |.e
battenegs, 110 gr 220V with
limebase charger 12V with auta
lighter adapter and exiernat
7.2-10V power supply

MAX-100 $134.95

38

3% DIGIT DPM KIT

o}

o New Bipolar Unit o Auto Polarity

o Auto Zeroing o Low Power
e 5 LED o Single IC Unit
Model KB500 DPM Kit $49.00

Model 311D-5C-5V Power Kit $17.50

Model 100 — CLA $3.95

JE700 cLock

The JE 70 15 3 low cost digital clock but
5 a vety figh quahty urt The unit fea
tutes 2 simuiated wainul Case with ¢
mensions ot 6 x2's x 1 It ihzes a
MAN72 hign brightness readout and the.
12 01 24 Hiour | MMS314 clock chp

xroney $16.95

COPPER CLAD

INSTRUMENT/
CLOCK CASE

Injection moided wunit.
Complete with red bezel

RADIO-ELECTRONICS

a4%" x 4" x 1-9/16"

$3.95 ea. '

Advertised Prices Good Thru February

—
ames

1021-A HOWARD AVE., SAN CARLOS, CA.
PHONE ORDERS WELCOME — (415) 592-8097

and spare fuse Carrying Case LC-28 7.50 | wse110v Ac Maodel 100 — CAf $9.95 115 VAC
205-CB ryllium Copper w-black finish for 70-5 $ .25
291-36H Aluminum for 70-220 Transistors & CONTINENTAL SPECIALTIES PROTO CLIPS HEXADECIMAL
Regulators $.25 PROTO BOARD 6 Other CS Proto Boards 14 PIN 4 50 -
680-.75A Black Anodized Aluminum for T0-3 $1.60 $15.95 PBI0D . 45 x6 5 1995 16 pin 34 B ENCO DEfi 39 KEY PAD
Dude 4 Black Anodized Aluminum — predniled : (6" long X 4" wide) PE101 - 58" x4.5 29.95| 24 pin 8.50 : o
mounting holes for T0-3 — 4% x 1% x 2 $1.75 I PB102 - 7" x 4.5" 3995y 40 PIN 13.75 . Shit Key
Etching Kits fcannot be shioped via ar) PBIO3 -9 x 6" 59.95 DESIGN MATES o 2 Optional Keys
32 X A-1——PC Etch Marenals Ku $29.95 ea. PB104 - 9.5 x 8‘ 7995 w1 - Curcuit Designer
=) enough for 5§ curcut boards < 005 »;ggggA~ 9975;; 6 éf % 2:.3/ 1 gggg 369.95 $10.95 each
- Etched Circuit Kit q. ea. ~9./0xb62x2% B =
Plugboards Compiete ki — only add water tincludes power supply) UIH Fl;';?g’; Generator
3862 65%45X 116 Epoxy qias $ 6.95 ea. "COGIC MONITOR 84 .95 [ovs #c Bridge 63 KEY KEYBOARD $29.95
P-Pattern-44 P C Tabs-spaced 156 a $ *
22/44 — ;ﬁ;::x:;::;etu’z;als;ypruqbnayu $ 2.95 ea, Jfor DTL. HTL. TTL or CMOS Devices L nSaT:s 95 - I e s e
dea SPST k
8800V - -~ Universal Microcomputer Processor - $719.95 ea. = 5 =,, QT PROTO STRIPS 01-588 590 1250 ::yef.,,; of p’}"a uxas:;"esi}::
Plugboard - Epoxy Glass — complete % > it foon BB By -+ ey modea plasic 13 & 4 base
with neatsink and mounting hardware - - ) ) T suils most apgiications
5313 X 10 X 1/16 copper clag * ORI o arass o ae “ADBTES Fncoder G (encodes 16 Kevs) G
g 01-358  bus st 2.00 AY-§-2376  Encoder Chin fencodes 88 Kevs) $14.95 ea.
1/16 VECTOR BOARD *lhgg . 07128 0T-188 v;(s!s“p 7%
- ! = orazs 120 375
0t ::vlvtusﬂna:mn lP Pmm‘.ﬁ '_gw‘:; - e iy, SO .t‘;n. e 8}52 %’ ggg J E803 PHOBE ~— \\
PHENOLIC B4P4S 0B2XXXP 550 650 172 154 'W 01355 "_”' ) The Logic Prode 15 a umit which 1s for the most part TR
— ;eg::ADg%fExxv ) 53 |;gg ggg 332 = il - o Experimentor 300 $995 Gdespe;s\me uuu&re nootng logic famies ™
P 4 4.5 1.86 e it aan vaie TR L DTL RTL CMOS It derwes the power i w”
6LASS 84P44 I62WE 450 B30 256 231 - 9756 Sqenmenior 80031095 s 10 perie uechy ofl af e oreun ander = ‘.&-———f‘-
169Pas D62WE 430 1700 504 453 $5.00 Minimum Order — U.S. Funds Only Spec Shests - 25¢ — Sand 35¢ Stamp for 1978 Catalog J 2 0rawng a scant 10 ma mar i uses 3 MAK3
169P84 052wE 8.50 1700 923 8.26 dout 1o 1 Ing fou lales by
EPOXY GLASS  160P44 0G2WEC1 450  17.00 680 612 Catlirtia Restdants — Add 6% Sales Tax  Dealer intormation Avaliable st oyt i 1 1LOWL 0 (PULSEI P e

1978
CATALOG
NOw

$9.95 Per Kit

orinted cirCuit board

Probe can detect high frequency puises 1o 45 MHz
It cant be used at MOS levels or circut damage
will result

AVAILABLE
94070

T2L 5V 1A Supply

Tris +5 a standard TTL power supply using the well known
LM30IK requiator C 10 provide a soid 1 AMP of cusrental

volts We fry [0 make things easy 101 you by providing
2veryIhing you need in one package. including ihe hardware
tor oni; H

i $9.95 Per Kit
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® BUGBOOKS [ and 11 $77.00 per sot N _ -
7400N TTL m BUGBOOK LG P m— HOBBY-WRAP TOOL-BW-630
J Continuing Education Senes § | 50k a6 2 set inese two oous outine over %0 sxpeiments desgrea  exn
i re 1 > e reader all he wal need to knaw 4bout TTL logic chips [o
SN7400N SN74T2N 3 SNT4160N 125 BX *’:{ s O e by 5:_!(-2;:';'-:;:‘:‘ g « Battery Operated {Size C)
SNTA0IN SNTaTIN 39 SNIey | o0 BoTe o, omlens, LED s, AU, AOM . 37 . mch more « Weighs ONLY 11 Ounces
SN7402N 20 SN7474N 35 SN741 9!
SN7403N 20 SN7a7sN' 50 SN74163N 9 the GUGBOOK lia Ex | o Wraps 30 AWG Wire onto
SN740aN % NN B SNTUIEAN 99 BG800 oty ——— $34.95 Standard DIP Sockets { 025 inch)
SNT405K 20 SN7:79N  5.00 SN74165N 99 m jiig T volume il Introouce you to e tabuious UART crip — that almportantd s teries not nciuted Complete with buift-in bit and sleeve
7. 3 SN74BON 50 SNT4166N  1.25 e~ Ineace behween dal temiaas. eic , 3nd you! MEIOGOMpuIe: I aso cavers
Frareiy 375 current logps ang the RS 232C mierface standard Particularly recommended
== s
Teew n o Swmw o m o S 10 o
SN7509N 2 SNTIBEN B9 SNT4172N 6.0 §THE 555 TIMER APPLICATIONS W WO i WIRE-WRAP KIT — WK-Z—W
SNT410N 20 SN7485N 39 41 d SOURCEBODX WITH EXPERIMENTS Pater R o o, nathas
SN741IN a0 SN7iBBN 350 ST 1.25 Ry Nomard M. Beriin Hor s oo 0t s 1 0 ogeter S g sl WRAP o STRIP « UNWRAP
& SN74175N 99 | This boow sho: what the 555 limer 15 4n0 how 10 use 1 Inciuded are over  NBNE are 3 Senes of expenments i wh ch the teader compistety explares the
zx;ﬂg: 23 2:77:38,: z 42 SN74176N 79 [ 100 vinows 6esgn echaiaos uarens s Gaphs 1 create ey 10,05 808D B0 by 9n ard s you o , e Mar 0 e 2 o Tool for 30 AWG Wire i \
B =1 I e ar n: interlaced tem 11 1S re v
SN7414N 0 SN24OIN TS SNTAVTIN 79 i olon v sumes rassuurnl 0 D SICUT L et o e 8GRI | 1 e rocenang i EUGBOON 1 « Roll of 50 Ft. White of Biue 30 AWG Wire
SN7416N 35 SN7492N 49 SNTAITON  2.49 | ama e "to | o SOpcs each 1. 2.3 &4 lengths —
35 SN749IN 19 SN741BON 99 : BUGBOOK ¥ and Vi $19.00 per sei
SN741TN INSTRUCTOR'S MANUAL $3.00 5, 5avid G. Larsen, Pater R. Rony, Jonathan &, Thus pre-stripped wire
SN7420N 2 SN7434N 79 gx;:“:;x 2,;2 Hecessan o sccton of Sugooon | ang 1 Answers uestons wgaang 110 O BV SR 4
79 x| s tions fof further tgacing. philasophy of authors approach fo I i § ’
o] Susen | 1 R [ T e B i D ) §11.95
SN7423N 37 SN7487N 3.00 SN74185N  1.95 NOP AMP MANUAL $9.00  gyguook V) integrates the digilai concapts of Bugbook V into 2 treatment of /
SN7425N 28 SN74100N  1.28 SNTA186N  15.00 s, xpenment puide 1o application of coeraional ampiiars Over 25 expen:  80B0A microcomputar nvnwlmmmu ang Intertacing Detal & laboratory - WIRE WRAP TOOL wSUu-30
SN7426N 29 SN74107N 39 SN74187N 6.0 [Iments on ai phases of Op Amps expenments ncluded i ech book UNW, s
SN7427N 37 SNT4109N .95 sn74188N  3.95 |DBUG $5.00 CMOS-M — DESIGNERS PRIMER S600)] - WRAP o STRiP ¢« UNWRAP-$5.95
SN7429N 2 SNTATIGN 195 SNTA190N 179 . . or entanng. datugang and sonng AN HANOBODK
SN7430N 2 SN74121N 3 SN7419IN - 1.25 fgfm'rfw"'ﬁ'n?;ﬁ;ﬁms e e "™ Gtans at base sructure of CMOS dewaces trough lagrabon o MS1 | WIRE WRAP WIRE — 30 AWG
g 3 g 52 [[COMPLETE WANUAL FOR DIGITAL CLOCKS by John Weiss and Jon Orouks 25ft.min. $1.25 50t $195 100t 52.95 1000 $15.00
SN7438N 3 SN74125N 50 SN74194N 1,25 [ Famiianzes techmoan or hobbyist wih basic thearies befind digial clocks Includes Irouble shooting guides, basic AT SPECIFY COLOR — White - Yellow - Red - Green - Blue - Black
SN7439N 25 SN74126N 60 SN74195N 75 [ charactenshics of clocks. Soidenng techniques. clock component data sheets and construction Ups .
SN7440N 21 SNZ4TIN 125 SN74196N 100 - WIRE DISPENSER — WD-30
SN7A31N 89 SN74136N 95 SN74Ta7N 1.0 125" dia. q' .:—— L 2 f. roll 30 AWG KYNAR wire wrap wire
SNT442N 63 SN74141N 115 sn7ateen 175 | xco0e  Red 5781 XC111 Reo st | * g?ns wr|?2 o p $3.45 ea.
SN7443N 75 SN74142N 2,95 SN74199N 175 § xCo09  Green a1 XCi11 Green ast | e Guts wire 1o « g ) )
SN7424N 7 SN74143N  3.25 sn7az0on 559 | xcoos  Orange prs D|SCRETE LEDS KT Yelow 451 | e Strips 1" of insulation ~ Specify — Blue-Yellow-White-Red
SN7445N 7% SN7a144N 300 SN74251N 179 xC209 Yeliow 81 X1y range s WO 30
SNT446N 89 SN74145N 115 SN74279N 90 200" dia 185" dla 200" dha 085" dia. REPLACEMENT DISPENSER SPDOLS FOR
SNI447h 56 SNTaraN - 2.35 SNTAZBIN - 225 Y epp  ea 561 X526 Red 551 XCs56  Red ss1 My Res 651 | Specify blue, yellow. white or red $1.98/spool
SNT44BN 89 SN7414EN  2.00 svazean 600 | %5 G ¥ heoe | e B Wage  Geeen st ;
Swpason 25 i SN S0 L cp  veow a8t 26 eow 48 )G Yeow 8 WA RO LET] ™ 0IP/IC INSERTION TOOL WITH PIN STRAIGHTEN
SN7451N .25 51 481 XC556  Orange LRI - i i
SNsN 25 SNIATSIN 89 swaey s | 02 Qe AR X0 Ge I sstn| | Inserts both 14 and 16 pin packages. Pin Straightener
SN7454N 25 SN74154N 125 gzngam ;2 pr P built into Handle. $3
N7 25 SN74155N 83 74368N TYPE POLARI - ) -
) % SN7aiseN 89 SN74JON 225 DISPLAY LEDS MAN 6530 Common Anade-arange 560 125 Model INS-1416 49/ea
SNTA70N 5 SNTATSTN 89 SNTA39IN 2,25 MAN 6640 Common Cathode-orange-0 0 560 125
TYPE POLARITY HT  PRICE  MAN 6650 Common Cathode-orange -1 560 125 HP 5082-7400 SERIES — MULTI-DIGIT
20% Discount for 100 Combined 7400's MAN 65660 Common Anode-orange 560 125
::x ‘2 :"’“;“g"(“;;‘:"’f"r‘:’ g;g f g: MAN 6680 Common Cathode-arange 560 125 110+
AA ELPILAITH MAN 6 Anode-red-D O 125
CMO S MAN3  Common Cathode-red D A e UL 2 b « %' ht. e Common Cathode Red 2 Digit s49 39
€D4000 E £04044 CD4s20 1.29 MAN 4 Common Cathode-red 187 195 MAN 6740 Common Catnode-red DD 560 1.25 e 3-5 voits @ 5 mils/second 3 Digit 59 49
COs001 % CDadsp 1 79 'CADC“;;’:Z ‘;'gg MAN7 - Common Anoae-red 210 125 WANG750 Common Catrode-red -1 560 125 « 7 segment Monolithic 4 Digit 69 59
CD002 CDa0a7 250 MAN 76 Common Anode-green 270 1 MAN 6760 Common Anode-req 560 1.25 « Dip Package 5 Digit 9 6
CO006) it Codpse 135 MELIS3: g 5 MAN 7Y Cammon Anade-yellow 270 195\ g7a0 Common Cathote-red 560 125
£02001 2 CD4psg 49 yAca]saries MAN 52 Common Anode-green 3 100 gizgr  Gommon Anode-red - 1 0 100
codon) o 04050 4 p4c & ANy fCommoniAgadzied 0 125 piyg;  Cammon Camoge-red 30 125 TV GAME CHIP SET — $9.95
£o401o 49 cosst 119 Lcoz 35 MAN 72 Comman Anodered 0 125 pios  Common Catode rea 300 150 ) |
oo % a0 118 o8 L MAN 74 Common Carhoda-red 30 150 g7 Gomman Anose-red 30 150 includes AY-3-8500-1 Chip and 2.010 mhz crysta!
o % cowse 14 200 8] e Commonsudeselon 3 HOR - pizar common Anoge-res 500 1% (2.010 crystal — $1.95 ea/AY-3-8500-1 Chip — $8.95 ea.)
G003 2 04059 985 e S MAN B2 Comman Anode-yeliow 0 1M puas  Common Amdered 60 195
€D4014 139 } 4 MAN 84 Common Cathode-yellow 0 ] Anode-red 225 —
04015 118 Sowsy B 74630 85 Mak 3620 Commen Anode-arange a0 100 DA Common Arede et G o8 ZENERS — DIODES = RECNHERS ohic
E0 pa 04068 39 acey [k MAN 3630 Common Anode-range -1 300 138 pi7sy  Common Cathode-res 600 249 rYeeL YOLTS MY HCERIEE R I e L
coloiz o 04069 5 i) iel MAN 3640 Common Cathode-orange 300 175 p338  Gommon Cathode-red 1 & INTICGSE i :,: 0 NI 0PIV AMP 10100
cp4ota %9 04070 55 74674 115 MAN 4610 Common Anpde-orange 300 100 FNDTO Common Cathode (FND3531 250 75 INT51A 51 ‘mm oo oo iVl fime  Hinirioo
03019 =) 04071 ) 71ce A MAN 4640 Comman Cathode-orange 400 100 gnpspy  Common Cathade (FNDS00) 500 129 NSRSl el Jinioy) hiNseoc™s0 61,00
cofo D C0a072 g 4% 300 MAN 4710 Common Anode red =1 400 100 iNDGo?  Common Anode (FNDSTO) 500 1.28 A GR 00 INndg 78 e Potn
cosc2) 8 oa076 139 74693 40 MAN 4730 Comman Anode-rec 400 100 50827300 4x75¢ Digi-RHDP 600 1995 NIt QO Fael oo narsa s om 12100
towcm BB CD4081 23 [ a0 MAN 4740 Gommon Catnode-red 400 100 508.7302 4 x 7 Sgi Digit-LHOP 800 19.95 o po s b= bonim
cosnzs 2 Cpa0s2 2 aciey [ MAN 4810 Common Anode-yellow 400 100 5082.7304 Overrange character (<1) 600 1500 NGB 5 coom n N7 56 tw %8
Tosors 2 G Hew a0 MAN 810 Common Anote 00 e S082 7340 750 D Horadeckral__ o220 5234 62 500m 8 T 62w 28
MCIGs0O) (1D ™ RCA | INEA N5235 68 500m 28 NI 5B Tw 2
Siom CE MOIAUIOR. LSS Lorir i RCA LlNEAR XR-2206K8 Kit $19.95 XR-2206KA it stos | o 75 soom 28 N3 B2 Tw 2
MC1a411 1495 3082 2 WAVEFORM MERS INdSE 25 40m 6/1.00 1N4T42 12 w 2
04028 Bg MC14419 495 740163 3.25 CA3013 215 00 o P s a9
cuou 160 GENERATORS A 555° NGB 150 7m 6M00 1NaTas 15 1w 2
CD4029 118 MC14506 75 740163 3.00 CA3023 256 R-320P 55
04030 43 MC14507 % 740164 325 J casoas 248 CA3086 85 | XA 205 3840 :R gssop o] massa a0 10m 6100 INI83 50 PV 35 AMP 1 sg
T S~ S LR R B [ A e B R R R
4 B
A s eoacis Y Gam g 5233‘;2 15 G 288 XR2210CP  S§70 XR-22:0CP 80 | Ni003 200Pv 1AMP  12/100 INT186 200PIV 35ANP 180
Cpaoa2 % 33:21; ;.sg 20035 150 [ cuose 325 CADZ3 215 | STEREOD DECOOERS XR-4136 200  PHASE LOCKED mlwso INADOA 400 PIV 1 AMP  12/100 1NU1B8 400 PIV 35 AMP 3.00
i 9310CP 320 XR-1468 385 XR210
80C97 1 5 CA3130 139 | 4R-13100 3
Cossie___1.29 DYoo h omerasfxosce  Tap o xeies SO PN T SCR AND FW BRIDGE RECTIFIERS
1l 49 | XR 1800P T4 195
CMIUOH 80 LINEAR sy 19 g 200 A0 175 | xR 2567 299 x3.2208 520 XR-S67CT 70 ggg“M ;:: g ;m scn 5‘ 5
LM301H 35 LM3407-8 ‘ 25 41CH B
(MBOION 35 (M340712 125 MzaICN 35 IC SOLOERTAIL — LOW PROFILE (TIN) SOCKETS an2328 154@ 200y Sea £
LM3021 75 LM340T-15  1.25 LM741-188 39 1.2¢ 25 15 50 100 4 25.29 50900  MOA 9801 12 @ S0V FW BAIDGE REC
LM304H 100 LM340T-18 1.2 LM;A;H ;g 8 oin s 17 16 15 24 pin 538 37 3 MDA 980-3 12A @ 200v FW BRIDGE REC. 1.85
LM3OSH 60 LM340T 24 1.25 LM7a7N 14 20 1 m 28 45 4 13 S 405 53100 PNazs0 48100
LM307CN 35 LMISON 100 LWA73613 O e 22 21 % B0 0 59 8 N A 31 0 TRANSISTORS My amm
LM30BH  1.00 LM351CN 85 Lm7a8N 3 18 pin 28 7 40 4 62 61 o 9100 i s %0
TM30ECH, oG 35 [ty ECXURE A 35 SOLOERTAIL STANDARD (TIN) e imm o oo i a0
LM30SH 110 LMITON 115 LM1304N 119 = - e . . - - F-< ey | o i v 58100
LM30OK 125 M7 375 [IIEICAE e r P 5 Bon 13 2% 15 N v ’ LS ow amio
LM310CN 115 LM377N 4.00 LM13078 -85 on K 2! b D) 2N2369A 4131 00 3706 513100 ool o
18 pu 35 2 0 A0 pin 159 45 13 N248a 45100 2N9707 573100
431 1H %0 LM3BON 1.25 LMI3I0N 295 20 9 1% o g oats T sA1 00 wsm 43100
LM3TIN X aosc o0 puSEy e ) * SOLDERTAIL STANOARD (GOLD) s 5310 S s
LM317K 7 179 i o 1 ®
LMIIBCK 150 M3EN 179 taasgen s | sen 93 4 3 - G 5o % prr i e s fes sl
LM319N 1.30 NESO1K 800 LM1496N 95 16 pin 3% ,z % an . % o 16 o hx N0t 4100 M5210 53100
LM320K-5  1.35 NE510A 5.00 LMISsBY 1.7 18 o d W0p "7 150 38 MIEXSS 100 231005 415100 AT B
LM320K-52 1.38 NES294 495 LM2ITIN - 1.95 L 3302 53100 906 43100 worr I
(M320K-12  1.35 NES31H 3.00 LM290IN 295 WIRE WRAP SOCKETS (GOLD) LEVEL #3 e 93100 sy a1 cvose:scn )
MI20K-15 135 NES36T 600 fusssay 10 8pin 840 3 3 20n 35 yes [ ] g 03120 i 6w 00 57
LM320T-5  1.25 NESA0L 6.00 LM3065N 10 pin 45 a1 37 24pn  S105 g55 8‘3 FN360 A8 Pa2e3 45100 i $1.7%
N30T 52 125 NESSON 130 LMISON(3401). 49 14pin 39 38 3 Ban 110 § ‘ -—*CAPACITOR CORNER
LM3207-8 1.25 NESS5Y 39 3905N 16 pin 43 41_ M 36 om 159 145 30 50 YOLT CERAMIC
L::sz.q 125 NESG08 5.00 LM3909 1,25 18 oin 75 10 p 175 155 40 DISC CAPACITORS
tMI20T-15 125 NES61B 500 LMS356N 185 19 10-49 50-100 19 10-49 50-100
LM320T-18 1.25 NES628 5.00 MC5558v  1.00 50 PCS RES|STOR ASSORTMENTS $1 75 PER ASST 10 pf 05 04 03 00IuF 05 04 035
WEEE LS Mew ok vow T 0HM 2OHM 15 OHM 160 22 OW ZHOoR N o8 o & b o
LM324N 180 NESGECN 175 80388 495 ASST. 1 Sea 27 0HM 330HM 3IGOHM 47 OHM 56 OHM 174 WATT 5% 50 PCS 100 pf 05 04 o3 022F o 05 04
LM339N 9 NES6TH 1.95 LM75450 48 68 0HM 82 OHM 100 OHM 120 OHM 150 OHM 220 pt 05 04 03 047;AF 08 05 .04
M3a0K-5 135 NESB7V 1.49 ;;g;gx gg ASST. 2 Sea. 180 OHM 220 OHM 270 OHM 330 OHM 390 OnM 174 WATT 5% 50 PES. 470 pt 05 035 2 09 075
LM3a0K-6 135 LM703CN 45 70 0HM 560 OHM 680 OHM 820 OHM 1K mn vou MYLAR F|LM CAPACITORS
LM340K-8 135 LM709H 29 75453CN .39 . iy WATT 5% 50 PCS .001mt 10 o7 022mf 13 1 08
G2 o1E LM709N 2 754540N ] ASST.3 s 12K = Ju K " Ve K o022 12 0 oa7mt I T AE
LM340K-12
LM340K-15 135 LM710N 73 7S491CN 9 33 3 * 56K 68K 0047mt 2o 07 27 7
LM40K-18 .35 LM7T1N K] 7549208 5 ASST. 4 Sea B2K 10K 12¢ 15K 8K 174 WATT 5% 50 PCS 01md 1210 07 2mf B 7 2
E 135 LM723H 3 75494CN 89 +20% DIPPED TANTALUMS (SOLID) CAPACITORS
Lu3a0k 28 M g 22 2K 33 a9k an
LM340T-5  1.28 LM723N 55 RC4194 5.95 o i ; S S0PCS 1736V 28 28 7 153V 30 26 2
MasoT 6 125 M73IN 100 RC4195 325 ASST. 5 Sea. 56K 661 826 1o0% 120k WARWATIES % : 153V 28 28 17 2228 81 27 2
o i B B B T moR O v R om OB
2, - 4.
741500 7ALSOO T T 7415155 1.25 ASST. 6 5ea. 390K 470K 560K 680K B20K 1/4 WATT 5% 50 PCS v “ &5 i ey a2 = =
fiiso2 uisisig IR0 L M N 2 m L I 10725V 0 3 2%
741503 29 ;:LZ;: 49 ;AL?SO :992 ASST. 7 Sea. 27M 33M M 7™ &M 174 WATT 5%  S0PCS 1035V 28 7 1s25v P 10
. s o s 61 : MIMATURE ALUMINUM ELECTROLYTIC CAPACITORS
uists % asss 175 qasme s | ASST. 8RR includes Resistor Assortments 1 - 7(350 pcs.)  $9.95 ea. [T CAPACITOR
741508 2 disss) | 2a8 Tase 199 asov 15 13 10 asy 15 13T
741510 29 741586 4 7415164 1.95 | $5.00 Minimum Order — U.S. Funds Only Spec Sheets - 25¢ — Send 35¢ Stamp for 1978 Catalog Tosov 18 14 11 50 16 14 it
741813 69 741890 83 745175 1.95 | Calliornia Residenls — Add 6% Sales Tax Dealer Information Avallabie 3350y 15 13 10 1016V 15 13 10
74514 175 74592 89 75181 360 e ke T8 K oasyl | bie, KBl fi
T N ey N aLsiso)  f2te 107259 15 13 10 1050V 16 a4 00
741526 3 LLS05 1.5 s 249 10507 16 18 2 a716Y 15 13 10 m
741527 83 5% 189 74812 2.49 1978 205 17 15 a2 4728y a5 03 .10 m
741828 39 7418107 59 7418193 249 22150V 24 20 18 4750V 1§ 11 11 [ae]
741530 29 745100 59 aS19e 189 CATALUG Totv oo v o2 om o]
741832 a9 7418112 59 74L5195 1.89 AT/50V 25 2 19 10/25V 15 13 10 c
741540 9 7418123 1.25 7418253 1.7% 100125V 24 2 18 10/50¥ 16 14 12 >
LS E: | sl L2y B Y E L E C T R O I AVMLABLE 0050y 35 30 28 475V 26 21 19
74547 1.28 74L5136 59 7415260 55 ey b =5l s Eone. Pk B Bl
e 2 T R T 1021-A HOWARD AVE.. SAN CARLOS. CA. 94070 2060 45 41 38 002V 20 2 1B =<
741855 29 748133 125 7418367 99 : ey B % » s 3 0 2w =
741873 49 7418151 1.28 7415368 99 PHONE ORDERS WELCOME — (415) 592-8097 Mo B ms | b Rz Sl =
T4LS74 49 748153 125 745670 3.95 Advertised Prices Good Thru February 0000y 36 62 5 470y T 28 % S
[o ]
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ELECTRONIC components, communication and
test equipment. Stamp for catalog. E. FRENCH, f
Box 249, Aurora, IL 60507

MAKE professional-quality PC boards with silk-
screen techniques. Complete step by step infor- |
mation, $4.95 Postpaid. TERRATRONIC RE-
SEARCH, Box 513D, Quincy, IL 62301

BREATHE BETTER AIR WITH AMAZING
NEGATIVE ION GENERATOR
PLANS —KITS —ASSEMBLED UNITS

— 3> SECRET NEW INVENTION <€ — -
PROTECTION FOR VEHICLES & HOMES '
Are you afraid of being RAPED, ROBBED OR ASSAULTED? The
BACK UP ALARM SYSTEM will iet you know before you enter your |
house if It is SAFE or NOT SAFE. If CAR is stolen, CAR can be
LOCATED. LEARN HOW a BIG FAULT can be corrected in most
existing sllent alarm systems to-day. Send $15.00 Check or Money |
Order, 6% Tax Calif. PRINT name and address & we will send you a
CONFIDENTIAL BACK UP ALARM REPORT, Plans included on
how to make your own FOOL-PROOF Alarm System for your own.
[ , individual needs and protection.
FOWLER ALARMS, P.0. Box 84486, Los Angeles, Calif., 30064
© Fowler Alarms 1977

Scientists have long known that negative lons can be beneficral 1o man's healih
These finy but potent, almosphenc particles abound n nature Now, through the

MANUALS for Govt. surplus radios, test sets,
scopes, List 50¢ (coin) . . . BOOKS, 7218
Roanne Drive, Washington, D.C. 20021

AMAZING ELECTRONIC PROJECTS and PROBUCTS:

Lasers Super Powered, Burning, Cutting, Rifle, Pis-
tol, Pocket. See in Dark—Shotgun Directional
Mike — Unscramblers-—Giant Tesla— Stunwand —
TV Disrupter—Energy Producing, Surveitlance, De-
tection, Electrifying, Ultrasonic, CB, Auto and
Mech. Devices, Hundreds More—All New Plus
INFO UNLTD PARTS SERVICE. Catalog $1. Informa-
tion Unlimited, Box 626, Lord Jeffery Court, Am-
herst, N.H. 03031.

{Please send $100 for tascinating details)

TUBES, receiving and Industrial, semiconduc-
tors, factory boxed, low prices, free price list.
TRANSLETERONIC INC_, 1365 — 39th Street,
Brooklyn, NY 11218 212-633-2800

SIZE
2% x 3" x ¥z Dept. 19, Box 928
C O L T T

magic of sclence, you can duplicate this deightiul phenomenondn the privacy and \/ » \/ 14
convenience of your own home of ofice | 11

Output 9x10?‘ons/sec gi‘:f:g GO;DOEN;:J':%:IESES VIRELE ROPHON

Size 19" x 14" x 8" Glondaie, Arizona 85311 world's smallest; solid state, self-contain-

| Weight. 18 pounds d ed. Picks up and transmits most sounds M

without wires up to 300 it through FM Ra- i}
dio. Use as mike, ampf., alarm & alert sys., B
hot line, baby sitter, etc. Money back guar.

B/A, M/C cds, COD ok. $1885 pius $1.00 Hl
post. & hdig. Calif. res. add tax. Mail orders .
only Qty. Disc. Avail. AMC SALES, INC. a

Downey. Calif. 90241

RO

PRECISION

Test
E;'J-Mpﬁwsent

® Test and restore CRT's faster
with fewer callbacks » Exciusive
multiplex technique tests all three
guns of color CRT simultaneously
under actual operating conditions

® Uses the most powerfui restoration

CRT-guarantee with confidence!
® All CRT's checked identically
— ncluding all “inine
and “one-gun’” types

Model 467

- -
Television Analyst Model 1077B
® Cuts troubleshooting time in half ® Provides
signal substitution for the entire range of signals present
in‘any TV set, black-and-white or color ® Horizontal and
vertical drive for sOlid state and tube type circuits

® Audio output ® Built-in scanner for test-pattern

shdes (supplied} or any 3 x 4" postivie transparancy

® High-voltage indication s 8 VHF channels. . all

UHF channels 14-83

Model 415

Solid State Sweep/Marker Generator

® Four instruments in one sweep generator: marker

generator; marker adder; bias supply » Complete

accessory pack = All intercabiing changes and generator

selections accomplished internally with master function switch

| and front panel controls  Concentrates all TV alignment tools
{except oscilloscope and VTVM) into one, easy-to-use instrument

FOR PRICING ANDTO -
PLACE YOUR ORDER | et

CALL TOLL FREE (800) 645-9518 0.icice n.v siae) |
For N.Y. State call (516) 752-0050

® Generates 9

BEST
BUYS

CRT Restorer/Analyzers

even CRT's with common G1 and G2

method known with minimal danger to

Model 1248

Digital IC Color
Generator/Analyst

Model E 2000

Solid-State RF Signal Generators

® 100 kHz to 216 MHz in 5 bands ® Six Individually

shielded step attenuators plus variable fine output fevel
control with calibrated meter provide widest range of outputs
with known signal ievels ® Doubie shielding eliminates
spurious radiation even at outputs of 1 4V ® Internal crystal
caiibrator has accuracy of better than 0.1%

Fallerns and logic functions
* Locate dead IF stages  Check operation of mixer.

RF and local oscillators ® Check stages sequentially

® Locate color shifts and internal ghosts from RF., mixer.
IF or video stages. Plus all standard color generator uses
= Switchable horizontal and vertical sync output

= Sync level independent of video level contro!

s Crystal controlled RF and IF outputs

e

FREE

148 page catalog of
over 3000 items
test equipment. CB.

full line of electronic

8 Master Charge, BankAmericard & C.0.D.'s accepted

= RADIO SUPPLY CO . INC é%?%shol:eb:rss' and a
8 855R Conkin St g electio™’

E Farmingdale. N.Y 11735 197 Cam;og supplies
8 . YOUR ONE STOP DISCOUNT CENTER

e — =

b

o

@]

<

o
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BUILDING? Try our top quality electronic parts in
your circuits. No CB’'S, TV'S, or Ham sets—just
parts. BRAND X, Rt. 3, Box 223, Ontario, OR
97914

PICTURE TUBE MACHINE
We buy and sell NEW and USED CRT
rebuilding machinery. COMPLETE
TRAINING. Buy with CONFIDENCE from
the ORIGINAL MFGR.
For compiete details send name. address,
zIp to:
LAKESIDE INDUSTRIES
3520 W. Fullerton Ave.
Chicago. lil. 60647
Phone: 312-342-3399

INTO TV ANTENNA SYSTEMS?
YOU'LL BE INTO TASCO!

Below wholesale prices on a full line of antenna
installation surplus shipped from stock. Unbe-
lievable prices on connectors, wall plates,
splitters, transformers, amplifiers, etc. Write
for free catalogue. Order now & compare.
TASCO. PO Box 30143 Houston Tex 77009

SEEKING Japanese Transistors for CB and ste-
reo repair? Request complete list. Compare 1 to
9 prices: 28C710 .59, 28C517 3.95, 25C799 3.60,
2SC1306 4.40, 2SC1678 2.25, TA7205P 3.90,
BAS521 3.70, BA511 3.40. FUJI-SVEA ENTER-
PRISE, Dept. RE, P. 0. Box 40325, Cincinnati, OH
45240

CATCH-A-PULSE I
LOGIC PROBE

10 Nsec SPEED AT
7 3.5 to 15V LEVELS

Z$39.95

Compatible with RTL. OTL. TTL,

CMOS, MOS, and Microproces-

N sors using 3 3.5 to 15V power
\ supply. Threshoids automatically
\ programmed. Automatic resetting
memory. No adjustment required
Visual indication of logic levels, using
LEOs to show high. low, bad levei or
open circuit logic and pulses. Highly
sophisticated, shirt-pocket portable
[protective tip cap and removable
coil cord). Eliminates need for heavy
S test equipment. A definite savings
e8 0 ume and money for engineer

and technician

sEe
=
;&Q o 10 Nsec pulse response
.);m’v o Open circuit detection
@ o Multi-family
© Replaceable tip & cord
% o High input impedance

o Puise stretching

"’;‘\ p? Pat Pend Dealer inquiries welcome
~¥AT ELECTRONICS
Box 19299, San Diego, CA 92119
(714) 4471770

'/ //(//

a4

%

»

Send §39.95
[Calif. residents add
6% sales tax) to:
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A (Aol 1.800-346-5144=

CORPORATION FREE
Quality Electronic Components MINNESOTA RESIDENTS 218-681-6674 = 4

DON'T FORGET OUR 1L.C’'S » RESISTORS o TRANSISTORS « CAPACITORS e DIODES o I.C. SOCKETS & PINS o SWITCHES
DISCOUNTS WHEN o T Y N R [ 2] CLOCK MODULES « OPTOELECTRONICS . BREADBOADING & TESTING DEVICES e DRAFTING SUPPLIES
DATABOOKS ¢ HEAT SINKS o WIRE o TOOLS ... AND MORE ... WRITE FOR FREE CATALOG........

INTEGRATED CIRCUITS MICROPROCESSORS _|__LED DIGITS AND LAMPS __ pppreryrcrrorroeery

8080A 8-BIT CPU, 2 USEC CYCLE 375 Single Digit t.( R.d u as léiuséRDDAYABBKﬁSEZ P NAT5 g z\A
74157(,1 2.00 LF357N ! 8212 B-BIT 1/Q PORT 3 . : Single Dign, £C ATA BK DIT, 55 T SEMI
.39 1 B 8216  BI-DIRECTIONAL BUS DRIVER POWER TRANSISTORS, 151 P, NAT.

[T RRTE R

5
| 8720 CLOCK GENERATOR : Al si%i“.‘
2 8228 SYSTEM CONTROLLER - g INTERFACE DATA BK. 464 P. NAT
2 8251 COMMUNICATIONS INTERFACE X KN 29| VOLTAGEREG. BK. 128 P, NAT, SEMI,
ol 8255  PERIPHERAL INTERFACE B LIN. APPLIC_ BK. VOL. 1, 432 P_ NAT. SEMI
M 17024 2K EPROM (256x8) . 827D C UIN. APPLIC. BK, VOU 2, 246 P, NAT. SEMI.
15 o e = ol I 5 coren | BIORMIERD S DR A s
S 2102191 KR AMIS00INGE : = Mg Hawe s "’/‘“‘!‘"P"W SC/MP MICRO. APP. HANDBK, NAT. SEM)
2l SC/MP 5 VOLT SC/MP OPU i S A D e bor +16.00/10 | SPECIAL FUNCTION DATA BK, NAT. SEMI. .
21 . 2650  MICROPROCESSOR 1.25 MH-2 CLOCK 40 DIL. . $24.95 gMOSI,gS’i 278 P, SOLID STATE SCENT
. . KB IGNET) NALOG MANUAL, 637
ki > o 1.C. SOCKETS V4 WATT RESISTOR ASSORTMENTS
25 3 3018 PIN SOLDER. . 17 1. i : - | MICROPROCESSOR BOOKS
9 4 R]14 Py soter. 20 17.00/C ik b ma ADAM OSBORNE
s 5 30116 PIN SOLDER . 22 2. St o 8 w1 e T st 53 wtt cabon fim rmtos m e
5 B )? 18 PIN SOLDER . i i ‘S'ﬂswm.\nu V1o o O 8 $9.90 C 0 A
i 9 -29120 PIN SOLDER. 30 2. RS228 408 5, yordarg $% . wart con ﬂmmn-'g- e ga AN INTRODU n NTO MICROCOMPUTERS, VOL |
1| 709 7B EN R 3 3 23 ‘s 3Rt R PV gt 59.90 EACGON T B
S| 7411 70|24 PIN SOLDER. 38 3. 3z zs,t ONE EACH BOBOA, | /2 WATT RESISTOR ASSORTMENTS AN INTRODUCTKON 10 MICROCOMPUTERS VOL_ 11
5| 74512 7528 pin SoLoER . 25/C ) SOME REAL P 9001B-ND $15.00
5| 741513 .4 79]40 PIN SOLDER. A e e (o 8080 PROGRAMMING FOR (OGIC DESIGN . 90078.ND § 7.50
3| 7ais1a . 5218 SIS0 et 20 15T T v | 6 e 385 e $9.90 | 6800 PROGRAMMING FOR LOGIC DESIGN . . 9003B-ND $ 7.50
i [Tl RS250 .0 ";”Jf':o"z‘.”":""w,‘-'zhfm\&‘...,."3""'"' 59.90
S| 74152) r E
Oz igiﬂishup Graphics 5 |5, CMOS €00 S .45
2| iz e Igsg»&moswmcwm s 240
B 74152/ E o e .
0 Tk L kg e IC TIMER COOKBOOK 2 $ 942
3| 74832 i PRINCIPLES & APPLIC. OF INVERT & CONV. §7.55
70| 78533 . MOLEX I.C. SOCKET PINS & ABC’S OF CAPACITORS (2ND EDIT ) 2 $ 4.04
B e i s or B s {1z
70 74 i . l 3.

448 70| 741540 ABC'S OF VOLTAGE-OFPENDENT RESISTORS $ 300 M
| 7050 21| 7asaz a7 | MC4BON ' PLESSEY SAMPLER Tre MAT007 3 MATOND s s cock modules by Notona Semeonducror ary | ACTIVE-FILTER COOKBOOK $1320 M
j 7451 21[ 74547 79 o AN ASSORTMENT OF METALIZEO POLYESTER CAPACITORS | fully ossombled ond tested cocks using 4 igit LED duploy end an MOS | COLLECTED BASIC CIRCUITS §$523 M

7453 21| 741548 77 000 CMOS 3 d integroted circult on the same board. Smmply connect switches ond our special | HOW TO DESIGN & USE MULTIVIBRATORS $ 375
T80 3| 7ases - g MECIS AL 2500 irorsformer o Youhave a fuly hectonng cck. HOW TO USE IC LOGIC ELEMENTS . §470
7 B 741554 3 i The MA1003 clack moduls fully assembled and tested 12 hour Chock
7470 30| 741855 n EH MINIBOX METALIZED POLYESTER CAPACITORS [STRE) e e vt oy ond 1ol e bong kg {ggg,;g;gomggggm A
7472 30| 74573 23 s: it perfact for or, booi or m-':“p:vubh v, It operates diacty Jrom 12 | 105 DIGITAL | HIRH
i jod. Ou ude: sh button | MOSDIGITALICS. . ... 8
P | 2T 22 e I ] PRACTICAL SOLID- STATE CIRCUIT DESIGN $ 618 »
o ol p 130 MATO02A 5 LED 12 Haur AMPM Clock Moduie 110.50 REGULATED POWER SUPPLIES : 2 s 523
: 5 : 2.00 o I OKBOOK ... .. 0 $ 5.46
7480 70| 741578 4 e MAT002A SET  woduie with Transformer & Switches ‘13 95 | A T SPECIF!CATIONSMAN @iy 2 i
7483 70| 741583 ) 3 10.50
B 2 % 150 MAT002C s L£D 24 Hour Clock Woduie 41920 ) TRANSISTOR SUBSITUTION HDBK (167H ED. )21333 ND § 4.70
2 3 3 40 hes MAT002C SET Moduke w/Trunstomer & Swiches ‘13‘95 ABCISOREET] fm's‘mizék'aﬁb'c'o; e 0TREND $12.800N
X i 4 9% - : r— H 04 M
7090 4a| 74592 57 s % B MAT003 37 volr Cor Clock with iches 124.95 | 45¢-< oF 2ENER DIODES 1045ND § 275 M
7491 .70 | 74159 7 | dote & - MATOTOA  5e LED 12 Hour AM-PH Clock Moduie ‘13.00 rﬁ[};n;r:cclmsczx:;;[ &PROJsGé]g?ND) 1})?7«0 sBo3 M
97 44| 74l595 88 | 4 4 g 1 MATOIO0A SET moduie wiTromstormer & Switches 16.45) L PRIN R & PROJECTS ... 21019-ND § B.50
7493 44| 741596 88 | 4018 105 £ i " s MICROMINIATURE ELECTRONICS . .~ . 0sB2-ND § 5.6 »
7498 701 74007 . 4019 pil (5’( }; MATOI0C e LED 78 Hoor Clock Module 13.00 semICONDUCTOR REPLACEMENT GUIDE . 092.ND § 3.75 M
7495 70| 7415109 . 4 14 z 13 MATO10C SET Module w Tramstormer & Swnches TRANSISTOR FUNDAMENTALS — A CAREFULLY PLANNED .
Jee 70| Talsnz a7 e N 12 znocmcu TgcounsmssmconnucronTHsonv »
; S ; X - 2 1TRY
74107 30 | 7415114 . a2 ik 12 VOL. T—BASIC SEMICOND. & CIRC_ PRINC. 20641ND 5 4.99 |4
74109 33| 745128 a9 | 400 84 s 12 VOL. 2--8ASIC TRANSISTOR CIRCUITS . 20642-ND § 4.99 M
;4}126‘9 ;:-} S Bl W% véd & 13 VOL 3—ELECTRONIC EQUIP. CIRCUITS . 20643-ND § 4.99
L A 2 8 w05 a0 B¢ BE VO%{A[J;\E;(E}ITAL&SPECIALCIRCUIYS 20644-ND § 4.99 M
: R : i b, 3 4v T . 20845-ND $18.53 M
AR i 7 prr 4 13 TRANSISTOR-TRANSISTOR LOGIC 20560 3 617 M
7012 40 | 745151 75 | 4030 23 S a5 TUBE SUBSTITUTION HDBK (19THEDIT.) . . 21225-ND § 2.14 M
74128 48 | 7405153 75 | 4033 151 5 7 SPECIAL TWIN-PAX TUBE SUB. PACKAGE .. 21227-ND § 2.80 M
74132 70| 7405154 1110 | 4032 330 E 12 . $OLID-STATE COMPONENTS 21099-ND § 3.7
74181 88 [ 74185155 75 | 4035 114 2 4 ‘@__«_}.‘.“ 50LID-STATE IGNITION SYSTEMS 21049-ND § 470 M
74145 70 | 7415156 75 | 4040 114 : 7 : 14305 SOLID-STATE POWER SUPPLIES & CONV . 20310-ND § 3.33 [
74147 163 | 7815157 75 | 4041 7 3 og 19 \ size: 13158 TRANSISTOR AUDIO AMPLIFIERS 20838-NO § 5.07 [
T 0| TSt 1 b 7 P b i : Acive RS autoe To T 21000 ND § 236
74150 1) 7415160 1.4 404 | . . . 21080 N 2.
74151 70 | 7415161 1.0: 4044 [ .53 13 17 igits TV TYPEWRITER COOKBOOK 2131?4440 $ 9.45 :
74133 65 | 7405163 102 | 4046 186 | UA723CA 60 14 9 UNDERSTANDING CMO5 1.C.'S 21129-ND § 4.70 M
4154 1.03 | 7415164 1.0 4049 40| UA733CA . 415 21 UNDERSTANDINGICOPERAT!ONAL AMPLIF 20855 ND § 3.75
74155 70 | 7415168 1.1 4050 40| UA741 . ‘? 14 UNDERSTANDING OSCILLATORS 0337 ND § 4.70
74156 70 | 745169 114 b =l UNIGUE IC OP-AMP APPLICATIONS 3ND § 4
74157 70 | 7418170 173 d el HOW TO BUY & USE MIN! & MICROCOMPUTERS mas] ND § 9.45
74160 B8 | 7415173 1.34 g b, HOW TO PROGRAM MICROCOMPUTERS . . - 21459-ND § 8 50
74161 B8 | 7415174 1.06 K 1 MICROCOMPUTER PRIMER 21404-ND § 7.55
7412 ;:-ﬁ i 3 R THE 80B0A BUGBOOK; MICROCOMPUTER
Fiea B finaianee 7] o INTERFACING & PROGRAMMING . 21aa70 5 9 45
IR R 5 98 COMPUTER DICTIONARY (2ND EDIT.) 20943-ND § 8.50
e 03] 7alsien o8 3 % COMPUTERDICT & HANDEOOK (N0 EDIT ]20550 N> $15:53
74170 262 | 7415193 1.06 2 140 COMPUTERS & PROGRAMMING GUIDE FOR
J4178 “58 | 7ai0e 88 : NGIN 20950-NO_$12.30
74175 93| 7415195 .86 P!
W BNk & a Y2 WATT IENER DIODES HARDWARE
74177 79| 7415197 .86 AL ——
74180 70| 7415197 86 ! 15 13010 11.00/C
74180 70 | 741522} 1.06 &
74181 2.15| 7415240 1.90 ! INS226B 3.3V IN5242B
74182 79| 7415241 1.90 ot
74184 215 7415242 1.70 ki
74185 2119 7415243 1.70 7
74189 3550] 7415242.1.70 7
74190 1231 748247 79 7
74191 123| 7415248 79 b 1
74197 88| gaLs249 79 b
74193 7415251 84 7
74194 88| 7415253 84 7
74195 88| 7415257 75
7419 88| 7415258 .75
78197 7415260 .34 . b 5.42/10 50.13/C i
Digl-Key ] 30V
74C srocks DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! FREE CATALOG|
SUPER PRICES thelkn e VOLUME DISCOUNT & NSIS‘I’ORS
racan SUPER PR U8 HANDLING  aiieSiid VOLUME 1
.25 | 74 . . : g 1
74C02N 2% | 74CI57N 1. All items except those with catalog PS930 . 80/C
1 74C0aN 27 | 74C160N CHARGES rumbers ending with the suffix-ND may DISCOU NT g
[ 74C0BN .25 | 74C161N : i be combined for discount. First—Total . 3
74CION .25 | 74C162N all discountable items ond opply the $ 0005 2499 ..... "5‘ !
74C1aN 90 | 74C163N LTS ootume discount. Thon 0dd 1o this sub- $ _25.00-$ 99.99 . Less 10% i
74C20N .25 §74C164N .. Add $0.50 101! the nondiscountable items. Add $ 100.00-$499.99 . Less 15% !

74C30N 25 | 74C165N
74C32N .25 | 74C173N

74C48N  1.28 | 74C175N
74C73N .72 § 74C192N
74C74N .48 | 74CI93N
.72 | 74C195N
74C83N  1.3B | 74C22IN
74C85N  1.38 § BOCOSN

.an ;ZO;C X Add $0.25 the handling charge. This is your fotal ¢ 500,00-$999.99 . less 20%

ost. We al shipping ond insurance
MAMIRRTE $100.00 & Up . . . No Charge [0 e Poy ol S "nd Canaco. $1000.00 & Up . . . Less 25%
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Y Orders Accepted by Phone or Mail
BANKAMIRICAR)  MasterCharge s Bank-Americard » COD o Check s Money Order
SPST 15 1.25/10 10, P.O. Box 677, Thief River falls, Minn. 56701 {218) 681-6674
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24C8IN 06n  4sfoPDI 19 17010
Incgon % gg‘éom “4g|OPOT.23_2.00/10 m
M 74C93N .98 | 80C98N m
M 74C95N  1.10 | 74C90IN [vs}
b 74C107N .70 § 74C902N - i
g ) o e i g
: : : i X
 STRANDED HOO CORPORATION 3 i >
M 20 go PVC.. 2.50/100" 10.00/500° % g.ggn] 3'?3. 8/’5 i m 3
2250 ric. 28000 31 290 Quality Electronic Components s 300 2eoc ponom M
M % g0 PVC 2107100 8.50/500°). P.0. Box 677 = Thief River Falls, MN 56701 ~  (218) 681-6674 T R LI 9
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CIRCLE 43 ON FREE INFORMATION CARD 113

WwWwWw.americanradiohistorv.com


www.americanradiohistory.com

SAMS older Photofact folders, $3.25 each. Also
selling Rider's, Supreme. BEITMAN, Box 46,
Highland Park, IL 60035

PROFITABLE ONE-MAN
ELECTRONIC FACTORY

In\{estment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!
Postcard will do. Barta-RE-B, Box 248,
Wainut Creek, CA 94597.

NICAD cells. Pack of 5 for 6 volts 1 A-H. 3/5C
size. New. $9.00. Power Darlington transistor TO-
3 90 watt 60 volt 8 amp. Motorola MJ1000 NPN
$1.50; 5/$5.00; 50/$40.00 all ppd. Send 25¢ for
picture flyer. U.S. only. STAR-TRONICS, Box
683, McMinnville, OR 97128

POWER booster, in car, 25 watts stereo, trans-
Burglcr - Smoke formerless. Guitar amplifier, up to 250 watts.

Schematic, parts list, $5.00 each, $7.50 both.
Fire Alarm Catalog BURMON, P.0. Box 2483, Dearborn, Ml 48123

FREE KIT Catalog

STOP! Take a minute & let us send contains
our latest kit catalog. If you like, TEST &
send us the name & address of a EXPERI -
friend who may also be interested MENTER’S
and we'll include to you our booklet EQUIP
"'"How to build-electronic thermometer' .

DAGE SCIENTIFIC INSTRUMENTS

* Billions of doilars lost annually due
to lack of protective warning alarms.

FREE CATALOG Shows you how to

protect your home, business
and person. Wholesale
prices. Do-it-yourself. Free
engineering service.

BOX J054R LIVERMORE CA 94550

EC-10 CURVE TRACER
STILL BY FAR THE LOWEST COST FULL FUNCTION
CURVE TRACER ON THE MARKET. ATTACHES TO
YOUR SCOPE IN SECONDS. USED BY {DUCATORS,
PROFESSIONALS AND HOBBYISTS ALL OVER THE
WORLD. 30 DAY MONEYBACK GUARANTEE.

laby
ce $49.50

Same day shipment. First line parts only. Factory
tested. Guaranteed money back. Quality IC's and
other components at factory prices

Sinclair 3%2 Digit Multimeter
Batt. oper. 1mV and . 1NA resolution. Re-
sistance to 20 meg. 1% accuracy. Small,
portable, completely assem. in case. 1yr.
guarantee. Best value evert

from AC line frequency
$59.95 PC board, MM5

capacitors and trimmer.
Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC
boards. 6-.50" LED Displays. 5314 clock
chip, transformer, all components and
full instructions. Same clock kit with .80
displays. $21.95

RCA CMOS expandable
w/HEX keypad input and

Digital Temperature Meter Kit
Indoor and outdoor. Automaticaily
switches back and forth. Beautiful. 50"
LED readouts. Nothing fike it available
Needs no additional parts for complete,
full operation. Will measure —100° to
+200°F, air or liquid. Very accurate.
Complete instructions. $39.95

step op. for program deb

Fully wired and tested in

Clock Calendar Kit $19.95

and time on .6" LEDS with AM-PM indi-
cator. Alarm/doze feature includes buz-
zer. Complete with all parts, power supply
and instructions, fess case.

plus all parts and instructs. $89.50
& W 1977 1C Update Master Board only 14.95
> Manual
o Final 1977 closeout $15.00 while they M 412 Digit DMM kit  $85.00
@ last. 1978 Master available (ate Jan. 1978 M Voits—ohms—milliameter accuracy +1
= $30.00. Complete IC data selector, 1234 count. Ranges: Volts—2, 20, 200. Ohms
O pg. master ref. guide, 17,000 cross ref- —2K, 2meg, 20 meg. Ma—200, 2000.
ﬂ erences. Free update for 1977. Domestic 4" display. Variable update rate. Comp.
uIJ postage $2.00. Foreign $6.00 wiparts, PC boards, instructs., less case.
o TERMS: $5.00 min. order U.S. Funds, Calif residents add 6% tax. FREE: Send for your copy of our NEW 1978
a BankAmericard and Master Charge accepted.
é Shipping charges will be added on charge cards.
114

60 Hz Crystal Time Base
Kit $4.75 Converts digital clocks

base. Outstandln% accuracy Kit includes:
69, crystal, resistors,

New Cosmac Super “‘ELF”’

graphics. Just turn on and start loading
your program using the resident monitor
on ROM. Pushbutton selection of all four
CPU modes. LED indicators of current
CPU mode and four CPU states. Single

supply, 256 Bytes of RAM, audio amp. &
spkr. Detailed assy. man. w/PC board &
all parts. Comp. Kit $106.95 Custom
hardwood cab.; drilled front panel 19.75
Nicad Battery Backup Kit w/all parts 4.95

1802 software xchng. club; write for info.

CT7015 direct arive chip displays date RCA Cosmac VIP Kit  275.00 [ Full six digit battery operated. 2-5 voits.
Video computer with games and grap

Original Cosmac “‘ELF” kit
with PC board, monitor, power supply

l/ ADD 32 PRH

P.0. Box 4430F Santa Clara, CA 95054
(408) 988-1640

Govti. SURPLUS

INTEGRATED CIRCUITS Coss 102 MMSHO0 " :
BE I o
0452, ;
aggTIL TALSIN 25 LMAOTIS 110 CDAGOI 21 CDASS3 575 PaIOI
N 17 733N 3 LM3BAOTIE 110 COMDU7 21 CDASG6 225 4200 1 ELECTRONICS
402N 17 74LS38N LM340T-24 1 CD4006 1 10 CD4583 4 82825
ADAN TSN 35 LMMIW 450 CDADOT 21 CD4SAS 110 9ILO2A
a0 TSN U7 (MIID 115 CoADOR COA0192 300 HDA165-5
410N 7415900 LM377 450 (04003 75000 28 MMS7100 UART FIFQ SPECIAL PRODUCTS
314N T4LSTIN LM379 5. CD4010 ;:gl‘); g aé;;%?s“xi ; AY5-1013 é;\s RESISTORS V% watt 5% 'MMa}GS Stopwaich Timer g gg
V89 LM3BON 1 11 i 5 PC board
O 13 TS0k M381 10 Coddlz 714 210 9368 350 prom 10pertype 0 100perype 012 (CboAd TS0
430N T3L5112N LM382 1 013 ugg 2 cLchxé ) 7098 595 "gg;;gg: 332 asgé’e'ﬁ;&a?"s . 308 s,u!,” il 595
LM703H I 74 2 M3 3 coder  HDO1GS- 5
e mg:m LM703H CDA015 74c4B 295 MMS3TS 260 gg?ga 3 gg KEYBOARDS 63 Key Keyboards $26 95 3 Digts Unwersal
T 2405106N 35 LMT23AN 016 7275 MMS312 180 ngasizE 375 Hex keyboard $1095 Fully sncoded  Counter Board Kit .
74488 TaR 151N LM7338 DADT7 84 7476 140 MMS5313 3 512 375 wPChoard, partsand nstructs 529 85 Dperates 5-18 Vi DG 1o § My
T BT R NN WL ke e .
a74n A5 157 uly assembled 65 00 Enciosure
747N 48 74151620 LMT4TH N 4020 102 74C154 300 MMS3IE MES77 250 !
i E AR B BHE S M BT Rm Lol New ITEMS . .. New BARG
o e ¥ 218 & 0 hook up with transformer and 4
con i rasie 108 S0 10 Gy 2 e 2u0 MSMT 00 Lo, Corens e Yelow 1018 48 et Vary comaact win UPON REQUEST!
R e U e w8 8 ERmE. E SR . o
’ T7002 pine LED Mounling Cligs 6 L Cork )
o e Uik o Coub 1Sl e ) gnmg :L':::ams 505 ety rec, amber. gisen, yoh cear) 15223 Ttamer 223 f you haven't received our new Cata
e 3045 [Mie0g) | MEspcrsee [ A AL mp wispec sock  CONTINENTAL SPECIALTIES $128.95 MAIDIOA. Cor €.84 11, . .
a1 S gz 10 Chiode 102 TiCay TR0 ANSIToAN cnrais O Eompi e ol vsichov ok squp  [O2F2 Miostormar 225 log, write for free copy today. Address: Dept. RE
HER Gy e NN SO0 LIND B Tiane wa e fih 450 MAX-100 B aign Frequency Counter  SPECIA! Tdnslarmer
5 MHz 4 le 2.95
145N Caxgz 90 M2z 1 4040 102 740827 10 500260 2 0K WIRE WRAP TOOLS AVAILABLE purchased wmadule
Tes g puMd o rgs LM % LR mrEReACE B A 15 portavie Mursmeter S80I cw makle 3 groen FAIR RADIO SALES "
A3090A0 5 il A .
Jan 100 Dagtanan 3 MO Db 12 0%k N ol 38 TRANSFORMERS Fair MCs 6300 63 9.3 1016 E. EUREKA - Box 1105 « LIMA, OHIO - 4580
;ﬂén'i ? mfﬁ g NES40L 2 4049 % [ PIN 1UP 20 MHz 1 :; ze"cgﬂgog\i fransformer :‘! ;2 DISPLAY LEDS I
] 32 MH2 3 ma 7 )
[ B 4051 me 1m o R P (00 1V20mawalong 25 wawy c 12539
T417aN MO 115 NEssen a060 142 SN0 330 16 2 36 58 18432 MH €50 1VCT2S0mawalpug 330 MANTZT: CAICA 300 100
741750 e NES65A o Godes 71 g 2 1827 0 61 3979 MEz )50 24VCTA00ma 3% 7 CC 300 125
410N 175 LMBHAN NESGEY 1 068 40 S0 3 2 20100 MH: 350 24V LT 3% OL7O7/0L707R A 300 100
741920 NI 1 Neserv 063 40 812 318 diewtwne enagou 2097152 775 COMPUTER BOARD KITS L727/728 CACE 500 180
74193 e 135 7alos 4070 40 3 o 16 pn 38 2.4576 MHz 750 BK RAM Board kit 17500 DL747/7%0  CA/CC 600 195
zin 155 [Maos §E Telos 4071 21 G122 |5y mioRopRocessoR  § 2768 Wz 180 K CPROM K U e £c] sooilss
g~ ) 5 tana 9, /0 Boarg Kn N
Lo e ez 13 1D iy 3 ba o 27 o W S MEL 450 funoe Boaa wicomectsr 1250 FNDS0GS07  CC/CA 500 135
o v 1% M R Gk g s e snweman 130 5N, 15 Diw fend e 4350 FNDSYSI10 CC'CA 500 80
b WIS 12 Zsasich 7 175 O1S8 169 M0, W% G50 Mz 150 16K LPROM board ki wio PROMS B5 00 FNDI CC/iCA 800 220
b 7548200 DAO78  40MOS/MEMORY RAM g3y 4 g0 1431818 MHz 425 16K Static RAM board kit 4 3 digit Bubbly 0
T s i 12 sasecy D081 21 2101 Gl Jgs 18432 M 450 Horh Star Floppy Disk Kl $665 00 digit bubible 8 -
TLSOON Mion® 190 A1 D CONVERTER CDaoez 21 21021 180 Sap0 39 221184 MHz 450 Agditional Dwe Kt 41500 DGB Fluorescent b1
T Wiy 14 OGS 1395 046 130 2104 135 gone 5325 CONECTORS DIGITAL THERMOMETER sag so D610 Fluorascent o ;
340K BI0ICN 22 04490 550 21078 4 §251 1150 22pmedge 200 oo oo ¢ meqicar > g1 14 pin Gspiay
T4LS05N M340K-5 1 4 Bart oper General purpose or mex NSN3IM 3 digt § pin 19
e o 10 IS R G 10 a7 85 D 9 be 100 o s ww 39 97 200F Disposadle probe cover - 2 NSRS 505
X i i : ay
TS NaOkIs 1y MLy 4510 102 MK4116 4800 COP18020 25 00 TRANSISTORS accuracy Camp assy In compact case 1520 Carexshonocels 39
73181aN Miek2d 110 Vef 40 D431 94 25138 875 Copigs! 1295 2N2222) 185 funclion digilal OC Caendar ciack Hex A ID EA ROM
74L520N M340T5 110 CMOS 4515 252 210027 190 6By 12.00 ZN3%04 & 2y, auto dm Molarola MEX 6850 D2 Kt
74l522N M3a0T-8_ 590 €D34001 Far 50 CD4516 11 15262 6850 1500 2N3906 18 Pedestal mooni 27" by 27 A pants incluainig hex aeyboarg
TalSoon MOT12 110 CDI00D 16 CO4518 102 MMS320 595 gsop 2650 2N3055 59 Beaul case $54.95 minus SV power supply 35 00

WEST SIDE ELECTRONICS

Paratronics 100A Logic
Analyzer Kit $199.00
Converts an oscilloscope into a digitaf
tester and analyzer Trace computer pro-
gram flow, monitor /0 sequences. etc.
Trouble shoot all digital, CMOS and MOS
famities. 128 bit truth table (8 by 16 bits)
Compiete with case, parts and instructs.
Mode! 10 Trigger Expander Kit expands
Model 100A to 24 bits $229.00. Model
150 Bus Grabber Kit $369.00, a one
board logic analyzer for S-100 bus appli-
cations. instant access to 56 S-100 bus
signais. Complete kit with all parts and
instructs.

® 12/24 HR.

® 50/60 Hz

® AC/BATTERY

® 24 HR. ALARM

® XTAL TIMEBASE
® 10 MIN. SNOOZE

to crystal time

microcomputer
video output for

The MT1 is the Uttimate Digital Timepiece. 17 digits
continuously read out the month, date, time, alarm
setting, and timer The MT1 operates on 110 VAC,
with battery backup in case of power failure, or off
12 VDC for operation in a car or boat

The timer on the MT1 can be used in one of three
modes to control an external device

The MT1 is designed for custom installation. Several
parttal or full displavs can be run from one master
clock unit. Easily interfaced to a computer for
real time applications.

MT1-C kit less case $109.00

ug. Builtin pwr.

2.5 MHz Frequency Counter
Kit Complete kit less case $37.50
30 MHz Frequency Counter

Kit Complete kit less case $47.75
Prescaler Kit to 350 MHz $19.95

Stopwatch Kit $26.95

cabinet 151.70

3.2768 MHz crystal accuracy. Times to
53 min., 59 sec., 99 1/100sec. Times std.,
split and Taylor. 7205 chip, all compo-
nents minus case. Full instruc. White or
black plexiglass case. $5.00

Auto Clock Kit $15.95
DC clock with 4-.50" dispiays. Uses
National MA-1012 module with alarm
option. Includes light dimmer, crystal
timebase PC boards. Fully regulated,

PINK NOISE
GENERATORKIT

Inexpensive unit allows
proper set-up of graphic
equallzer N 3 stereo system
Easy to use

PNG-C — Parual Kit, less

case and switch Only $9 95
.

PNG-K — Complete Kit $13.95
PNG W _ Assembled & Tested $19.95

WEST SIDE ELECTRONICS
P.O. Box 636, Chatsworth, CA 91311

comp. instructs. Add $3.95 tor beautiful
dark gray case. Best value anywhere.

We pay all shipping in Continental U.S.A.
Others add 10%, California residents add 6% tax.

QUEST CATALOG. Include 24¢ stamp.
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Terms:

® All prices subyect to change without notice.
® All meichandise subject to prior sale,

”—J] ’ = ])D == ,CiJ“

3050 VALMONT ROAD
BOULDER, COLORADO 8030I
Ph: (303) 442-12l2

(GIANT CATALOG

The best bargain on this

page ' —Qur brand new

1977 giant catalog packed

with dozens and dozens of

super buys on electronic

components. Contains such

unique components as: Pneumatic switches, el
ectric motors, Caps, wire, resistors, diodes,
switches, LED’s, transformers, transistors, and
much, much more. Perhaps we have just the
item you’ve been looking for It

® Piease 1id $1.00 postage and handling

® Colorado residents add 3% % state sales tax
® No COD's, please.

® Foreign Orders send U5, Funds ONLY

LOGI-CASE
- n‘lr\-n
* )

MINIHMUM ORDER $10.D0

FAN MOTOR
w1

REED RELAY

—
T— ! ‘)
T

High quality, ultra-sen-
sitive 5VDC SFST reed
relay. Use in a variety of
applications where tran-
sistors or SCR'= are not
quite suitable May be
driven directly from TTL.

RRY-510 $1.50

12V RELAY

DIGITAL READOUTS

Hewlett-Packard prime units
HP #7730, .3" character(RED)

Common Anode |

'S

117VAC fan motor for
use In cooling insides of
test equipment, operat
ing  models, cooling
yourself off, etc. A fan
tastic buy at this price !

MOT.115 $2.25
PANEL LAMP

110vVAC
panel lamp. /

4 for $4:95

PC. l’RIlﬂlﬂER POTS

Universal instrument enclosure with a wide
variety of applications. Unique interior plexi-
glass rack asserhbly will hold up to 6—1.5" by
4" PC boards. Great for packing a lot of com-
ponents into a very small space. Adds a very
professional touch to any project. Made “rom
1/8” thick anodized, extruded aluminum. So
tough that you can run over it without damag-
ing it 1111 The Logi-Case comes with a revers-
ible front fiiter allowing you to choose be-
tween transparent red or smoke grey. Now
available in two popular sizes:

Small. 4%L x 34D x 1%H.
Large: 6L x 4%D x 2H.

SMALL (LCS-100} . . . ..
LARGE (LCS-200)

TYPE PART NO.

PCV 4T
PCV-102
PCV-252
PCV-502
PCV-103
PCV-223

PRICE Neon lamp

inside with
white plastic
outer lens
assembly.In-
cludes drop-

ping resistor
PCV-503

& mtngctip e
PCV 473 NEEQ‘O@ WZ
TRANJFORMER [HEAT SHRINK

Mini transformers Much easier to use
tor clocks, etc.Qut- than electrical tape.
puts 8V @ 500ma Slip over solder

=] -3pf TRIM cap
or 12V @ 190ma. jointibigheargiube sures 3/16"" diameter,

With specs. mll shrink to form tight seal. POT.130 ;

s . 6" peices, assorted sizes.
CMx-812 %450 HST 120 $1.45 95¢ 5 for $3.50

2N3055 POWER RELAY

Potter & Brum-
i i i feild 120V

The king of audic power trans- high quality. Rated .

istors now at an unbeleivable | 15A @ 125 VOC. SPDT, 25 Amp.

price !!! Brand new TSW-111 g

CRY-012
BNCO55.......... 1504

¥400
IZI;IIRE JPECIAL POT w/ SJWITCH
ga. magnet wire.

X New by Allen-
Unique solder-thru rubber feet in peel-off Bradley. 100K
insulation. Buy by

sheets from 3M. mini 1/8" shaft,
;he poun%gnd sjve! A (RRF-120] 12 for 75 s | %" mount. with
Appx. 500 feet). ound: . or SPST switch.

(BW-220 §92.50 Square: (SRF-120) 12 for 55 ¢} QUR.T0s~ 65°¢

ToB25¢ ¥495 VACUUM /! lUIICH

The newest edition of the TTL data book for design engineers. Detailed SPST pneumatic switch. "';
specs on over 900 TTL devices including standard and high-technology closed diaphram activates witl

Schottky Clamped TTL. Pin assignment drawings of all TTL types. The vacuum or pressure. Extrem-
most complete book ever written on TTL. —By Texas Instruments. ely sensitive. Brand new.

VPS195 ... ...
1.5V OC MOTOR mini-sWITCH
Great for toys, experimenting,

Brand new by C & K. Very high qualty
etc. 6 leads, 1/16" shaft. SPDT toggle, rated 5Amps @ 125 VAC.

110
=

moo-pPoT ’

High gquality dual concentric pot.
1/8 and 1/4 inch shafts. New by Allen
Bradley. Measures 5/8" square. Front
pot is 25K linear, rear pot is 50K log.

470 ohm, vertical

1K ohm, verticat
2.5K ohm, vertical
5K ohm, vertical

10K ohm, vertical
22K ohm, horizontat
50K ohm, vertical
470K ohm, horizontal

Brand new 12V DC relay
by Cornell-Dub lier. Has
N.O. and N.C. contacts.
Measures appx. 1 x 1%"

*1.50

!%EPHOHE
Telephone

ook-up wirg; UJIRE
single strand, twisted
pair & 20 pair.

Single Cond. 100ft/90¢

1 pr-100/1.40 20pr-1ft/20¢

Iuf, 6000V CAP

New by Sprague. Great for ex-
perimenting w/ high voitage.

AXC160.. ... .......

WIERD SWITCH

Strange, but ™

useful reverse—

action snap switch

w/ lever. NC & NO connection
7

$795

CRY-012

4n27 OPTO ISOLATOR
NPN phototrans.
istor & PN infra I} M
diode. 1500 voit 1 ;
isolation. 3ma coll
output current.  Excellent fre
Brand new Motorola 6 pin DIP with
full specs & data.
roresr T .00 1010 9
JTROBE TUBE
| Mini trim cap. Great
The famous Motorola HEFWO ls;g’r;tb"? T::ex;n?rrl‘gger / forntl:rvs(rarl‘ circuits,r
e e
FFT-100 175
IOOK MiNi-POT
New by IRC, PC- T,

100 for only .

TOGGLE JWITCH

\
rg/]

red fight emitting
quency response to 300 khz
ROI70 DIODE
E xperimenter’'s de-
20 cents ea, | 2% trom 150-300V
mount trimpot, %" H

Heavy duty, SPST
Solid state Voice Operated

switch. Complete w/ all parts

and completely assembled.

SCR output. W/ schematic.
$1.50

by %" diameter.

PCT-104 "

.70

50°%
RIBBON CABLE

Cond. Part No. 1" 10’

I‘IIRP JUNTCH

Mini SPDT

snap switch by
. Cherry. Rated

5 amps, 125—

RUBBER FEET <

Molded, adhesive back

6 RIB-006 .25 200
12 RIB-012 45 3.95
24 RIB-024 85 7.95

TTL PATA BOOK
5 MEG H.V. PO/

High voltage pets w/ insulated
shaft for progection against

d high voltage
75 1/8" shafl-"s" 3l (QVR-505)
174" shaft-*t2°9e {TVR-505)

PHOTOFLASH CAP

Brand new Rubycon. -
L)

MICRO JWITCH

== ~=7™\ Miniature SPOT momen-
tary contact pushbutton.
@—;} Rated 5 amps @ 125VAC

MSP111 T gg ¢
I0a POWER CORD

High quality power cord.
New from Beldon, 10a, 125v
3 connector, approx. 5ft. .4

RUBBER EDGEIﬂG

Protection 3
fram unsightly metal
edges. Contours to
any shape...

for mat'l tight 111

up to 1/76"
thick. PFC-360 ‘195

10' for $1.60 100" for $12

CLOCKCHIP ]IN4448

Most popular clock chip Case AA, 75v,,high

on the market. National speed diode. New from
MM5314. 12/24 hour. 50 Freyas Instruments.

or60hz, 6 dugut
*4.95

MME 314

IOK POY
New from CTS
mini  1/8" shaft,
%" mounting dia.

QVR-103
65*

I/SOV ChP

TRW dipped my-
lar capacitor.

.1ufat 50 VDC.
DCP-150

$1.95

MST-111

Switch

SPDT momen
tary, center off
{on—off--on)
Rated 1BA @
125VAC, 10A
® 250VAC
New Units

55¢
POT NUTS

Standard size |
pot hex nuts.

Quality computer grade caps.
600 uf at 360 volt. Lse 12000mt @ 25VDC
with our flash tube & trig- b

ger transformer to make a

very high quality strabe

FELT FEEY

3/8" diameter. Comes in
peel-off strips of 25 feit

feet strip.

Ferors 25 % s
JTAND-OFF §
'2"“1 IUBE Insulated /stagd off

ter | ia.

We somehow man- 5/8rn"l‘gng.‘wi(h %

aged to get ahold of mounting screw.
hundreds of these. §SOT-210 10/$1.49

Very popular num-
5200uf CAP

ber for replacement
New by STM. 5200, m
|

Olvf DIIC

MVR-255
.01 uf disc ceramic
capacitor. We have
thousands "t
Buy while they last

*1.75
oCPOI0 ¢ ﬂ

IOK POT
CONNECTOR__ [COMPONENT
Molded plastic with

Brand new Clar-
Female UHF to § c @

ostat, 1/4’ shaft
BNC male connect-

hole drilled in cen-
IBOO uf CAP

JLIOE SWITCH
Stancard OPD

Long shaft for

deep >anel

mourting. 3A @
125vDC. ¢
SSW-221 25

O2uf OI/C

.02 Lf disc ceramic
capacitor. We have
thousands !l!

Buy while they last
DCP020 56,20 for 80¢

BARRIER BLOK
[o[lelsield] o]

Black molded bakelite
barrier block, 5 position.

BTS-250 25(.

nized signal bell.
68VAC or 36V
DV. New units.
0BL-720 $200

ROCKER JW.

standard pot.
TVR-103 90¢

or. Plated, new.

ADP-. 239 ter. 7/16" 1.D. .
Clroso | 10/25¢
8200uf CRP

1800 uf at 40VDC.

Brand new.

PCL184

8200 uf at 15 VDC,
55¢

B

G
condition.

54 asw2ar 25%

in radios, TV's, etc.
uf at 256 VOC, PC

New and unused. Brand new by Mal- §
leads
75¢

AUT-127 50¢ ¥
75¢

Suf, ISOV
—

fory.
AXC821

PCL-522

TERMINAL

Single solder ter-
minal strip.
Bakelite mount.
$TS010

.Oluf MiNI CAP

Uttra-miniature .01 uf
chnp capacitor,

47pf MiNI CAP

Ultra-miniature
amic capacitor  for
crystal circuits, etc.

umMco47  10*

5 uf, 150vDC cap.
Great for audio
crossover networks.
Non-polarized.
NPC-515 GOQ

TVPE MKM 2*

Extremely sta
ble mettalized H
polycarbonate. |__

.ol uf at 150 VDC.

4" lead spacing. MKM-010

T60HC [
COMPARATOR
New Fairchild type 760HC
single voitage comparator.

TTL compatible. 8 lead
TO-5 case. CMP-760 50¢

PTS-060 34_00

60 AMP(1)

Power terminator
strip. Seils new for
over $11.00.

Mfg. by Curtiss.
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Numeric Display
%" Single Digit
GaAsP LED

FND 70

COMMON CATHODE WITH RH DECTMAL

COMPACT - 10 DIGITS IN 3" PANEL WIDTH
HIGHLY LEGIBLE - BRIGHT RED %" CHARACTER
EASILY READ WITHIN 10 FEET OVER A WIOE
VIEWING ANGLE (140°)

LOW POWER - 125 mW PER DIGIT AT TYPICAL

BRIGHTNESS COUNTER DISPLAY KIT
c Ideal module for home built counter
M ea 10.34 projects. Includes 7490 decade counter

7475 latch, 7447 driver, and RCA .6
NUMITRON display. PCB with plated thru

hole and instructions supplied.......
— S w ' TC H E S Ll KITS SUPPLIED FROM ONE TO TEN DIGITS

‘ PER BOARD (all interconnects plated)..
RED PUSH BUTTON

$5.89 %ihie
oA 7/

“asenome | The Keyed-Up

1002 14w 5% .
3.9 6.8 12 18 27 39
B2 1M e 270 %
Mo 67 I 1M 2% 3.
S.E LN OIX UK 2RI
W o 1ot 1ee e 270K
I SO 620K 1IN LM 2.0

Plug G. Morrow’s integrated
CPU/console into your S-100/
IMSAI bus ...and you've got the
key to easy programming and
de-bugging. Octal keyboard and
digital LEDs monitor or alter

gé)ﬁ'”\%h]"ENTARY e e any CPU register, memory loca-

tion or I/0 device . . . while you
run in single-step or pro-
grammable Slow-Step.™

30¢ each
8 $ 2

POTTER
BRUMFIELD

100 22 : Type KHP Relay Complete kit, just $250 17T 012345
1000 210  actual Size/ 4 PDT 3A Contacts |IRERGR) (Cal. res. add tax). Write .
/ iy | R
MINI MINI TOGGLE e IR Hi'l ) for specs.
D.P.D.T. 4 Aquh

TS D01 \g‘Q o

each $1.50 ¢ AN 10, 5MA

.2z $1.60 ea.

-SUPER SPECIALS-

JBT MR1-223 5 AMP DPDT

ROCKER SWITCH WITH PANEL DIAC 27 TRIGGER DIODE . . . .20
MOUNTING HARDWARE...... PULSE XFMR. 1/1 TOROID-ENCASED .25 7 e )
79¢e° ’ 360MFD. 600VDC PHOTO FLASH CAP. .90 ’
RS~ e B 17024 2K, lus, EPROM 7.95 @
ten $6 SP425 SPERRY 9 digit %" HV
4 ltiplexed 7 seg. 1.25 Have your local com- 1[1 r
Vigrs gl . iter atore order.
P MM5369 time base ‘osc. chip 1.75 g
i 1
TR Mo e N L puter store order it for you. w 1201 10th St.,
’ 1101A 256 x 1 MOS RAM Or place BAC/MC orders to Berkeley, CA
~ M .59 Y,
S £ 93010 256 x 1 4sws rav . . . as 415-527-7548 94710
This family of LED's are mounted on a T0-5° 75451 peripheral driver . . 40
(5 0 o e P (o) 0 ey 7402 TIL nor gate . .., . .16 CIRCLE 88 ON FREE INFORMATION CARD
uousb lrren[d*atlng7ujm1?.|t ink). LED' 7430 TTL nand gate . . . . . .14
can be pulsed at up to 25A with low dury CERAMIC FILTER 10.7 MHz 1.20
yele. Data supplied w/order A. M * M .
HEZ infra fed wil Q © MM5058 1024 bit static SR . , 1.50 \
5 i0ien ket e o §19 UATIS 60MHz. op-amp . . . . 1.20 WIREWRAP
W Vislhre et nb i e ;gig": 5566 z 19‘2‘5NS RAM . . . .90
3 6V TO 1A+ 1. .29
ol o ht PRECUT WIRE WIRE WRAP SOCKETS
P - - - - -5
DI P T R I M M E R ;gt?; f.ZZV :" :" :: .29 Why buy wire on rolls? oo “”9 vt;:A 253:_9 \003‘249 2502:99 iyl(
" v . | 4pin® 2 39 36 32 29 27
12 TURN %:)(1/4:;(% o I o . gg PRECUT & STRIPPED WIRE 1S5: ] s H 33 3 2 %
5K or 0 onl 78M05 5V tab .5A + regul. .59 * Fast- No more cutting & stripping by hand i 18sin" 63 58 54 a7 44 41
2 K on y 78MG 4 term. adj. .5A + reg. 1.29 * Reliable - Good, clean, uniform strip gg;‘:. NN 3 o o
m fg. DAL E 79MC "o " " - reg. 1.9 * Economical - Cheaper than using bulk wire
- © 24 pl 91 84 78 68 64 59
TEN 7805T tab 1A 5v regul .89 Precut Wire Bulk Wire 2;;: 125 115 108 95 89 82
. FOR 7812 to-3 1A +12V 1 59 e S e 40 pin 165 155 142 125 115 1.09
regul. . 100 pcs 0f 3 al $82 - IueM. 501 coll a1 $1.99 - 4e/it. M o S s
TRANSI STo Rs ‘}3‘38"2?[ os s?s‘g‘sosz f‘gé‘/’" L (& G CREESSET End & Side Stackable All prices nclude gold
" Tin sockets and 2-level sockets available
G)) 255598 (HEP707) NPN SI TO-3 400V 10A 125W EA. 2.50 10/22 @ " P $
W? TIP31A (HEP245) NPN ST TAB 60 3 40 30 223 oo R Bl s et Teoathsiereforera WIREIWRAPITODL
] / NB101 (S5004) NPN ST TAB 80 10 75 .65 5'00 | Wire packaged in plastic bags. Add 25¢/length tor tubes
Z, D4101 PNP ST TAB 30 1 ¢ 125 2.00 10 so0 om0 se0 —
MPS5172(HEP56)  NPN S T0-92 25 .1 .p 12 100 ||l o e o ol
C10601 SCR TAB  LA-400V .2MA GATE .65 5.00 || 3% B2 sk 459K
- 4 in 90 5.52/K 4 88/
y n Hal's computen reatty popped £t's atack on these 4% n % a2 59K 521K
Mbo e4. We cannot allow any quanu;tg discounts or g " ,_gg g:;g g?‘g,; gggfi $34.95
oonus credits on these items. Quantities ane Lim- 6 in 106 385 716K 619K
ited and at these prices- orden now............. HOBBY WRAP
ral 5 5 6 52/K
2708 8K EPROM § x o E B S \AAAIO«:E;BW\;?O Kit 1
E ig.,Nat., Intel prime 450NS ea.$14.95 8/3120 7 C 25 445 6.39/,K 71 UN I ree Wire Ki
2504T Sig. 1024 bit dyn. shift register T0-99 ea. $.75 10/%6. * ° e - - e (36slvalie)
93410 Fairchild 256xl RAM bipolar 45NS DIP  ea. .75 10/86 5 in 1% ser ook 1% N Baneries & Charger $11.00
TR1602B 5V Wesern Digital UART 40 pin DIP ea. 3.00 * 8% n 140 525 10.03/K 850/K WSU 30 Hand Wrap-Unwrap Strip Tool 5.95
7402 Nat. quad 2 in NOR gate marked DECT402 10/$1.50 100/$12 * o B il sy 30M, o RS oo
40 pin gold solder tall IC socket, Augut - Addt in 10 41 B2/K BB/K BT 30 Extra Bit
Capacitor- .0lmf 50y monolithic ceramic, sealed x
d WIRE KITS INTERCONNECT CABLES
1/8” - glass DO-7 diode package 10/3'90 100/38 Ribbon cable connectors tor cannecting boards to
carbon comp. resistors ten each of 2.4, * feont panels. of board to board.
390,1.8K,3.9,6.8K, 11K, 43K, 68K, 240K, ohms  90/$4. 51 seos 2 $19.95
Ty A — SINGLE ENDED DOUBLE ENDED
50 100 4 25¢ anr '
[75) 350 s 100 5 ggg . 283 :gg ta7 pn  16pmn  24pin _ 14pln 16 pin_ 24 pin
1 1 4
Q PO Box 4] 778 Money back guarantee- $5minimum order. 130y BT ea. H6 500 & 1250 Ronsuk I8 2 s ggf gg; %gg gg;
z we pay i;‘"' °"' ‘ereri l'JorSSI,O prfmers, Al T (G 24 152 185 283 252 276 431
payment mus e in .S nds F i . " 48 1.91 206 3.40 2.91 317 508
8 qcrqmen'o' Cq. orders must include post BuAC & Mocre‘:.n e
= 95841 not prepaid orders and shipping is added| Ordering Information:
O 916 334 2161 4811 MYRTLE AVE = Ny \
u_lJ d PAG E D I G ITAL * Orders under $25 and COD's, add $2
_ * All others, shipped Ppd In U.S. via UPS
uIJ B I . B l Vil ELECTRONICS * For Blue Label (Air} or 1st Class, add $1
[} BANKAMERICARD 135 E. Chestnut Street 4A = Weaccept Visa & Mastercharge
Q 7 Monrovia, California 91016 “gesierdeshipeedisamelday
é ' I ROI .l' 5 s (50 Phone (213) 357-5005 Dealer inquiries Invited J
e ———
CIRCLE 80 ON FREE INFORMATION CARD CIRCLE 17 ON FREE INFORMATION CARD
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Wor that professional touch Twm[ WRAP wm[ WMP AUGAT me-?wﬁ%g' SOCKETS
CARBIDE SOCKET POST s 30 Mage T co URIVERSAL ‘‘U-DESIGN” WIRE WRAP BOARDS
arm 39C sPnBIC o e DYC
forD I!.‘(!.L%OAEI!Tﬁ)rk = et ALL BOARDS ARE G-10 GLASS EPOXY, have
THE RIGHT TOOL FOR THE JOB 2N 5179 | SOLAR CELLS Vec AND GROUND PLANES, PLATED THROUGH
HIREL GOLD|  10/9%c S e HOLES, AND HAVE GOLD-PLATED EDGE CONNECTORS.
ASSORTMENT WILL INCLUDE 100/$7% o | $1.49 ea.
SIZES RANGING FROM a0 0 | No. 1 No. 2 No. 3
L O Il et 65¢ 10739 | \ieRo cpu cARD | Leading MINI UNIVERSAL
SMIX/$74¢ ’ VOLTAGE with S-100 BUS, | computer BOARD
100/39% - A RS TONE DECODER | 3 on board reg- | manufacturer's | for sockets, pins
9 IN 3909 uA 723 NE 567 : " el
10MIX/$12 1000/$80| 50v at 30A | s o ulators. Fits in-house or wire wrap
100MIX/$9900 $149 age B s;‘;&;:' all standard 1.C. | UNIVERSAL | socket strips.
i e 39¢ 79c Socket configur- BOARD 570+ holes.
) ations. 1600 holes 2-5/8"'x6-1/8"
S-100 EXTENDER BOARD 1700* holes 4.7/8"'x15/8" $495
HELPLESS? . 5"x10" 95
st o ol s $1695 $2455 ¥

WE'LL LEND
A HAND,
COME TO...

Due to greater than expected MAIL OR-
DER response, we will not be able to re-
spond to all INFORMATION and
CATALOG requests on a “first-come,
first-served’’ basis. We feel people who
have placed orders ought to come first
Later, WE'LL CATCH UP*

PREPAID W.W. WIRE ORDERS FOR OVER
$500 QUALIFY FOR SPECIAL DEALER'S
DISCOUNT.

)

PHOTO
DARLINGTONS

MOTOROLA

4/99c

OPTO COUPLER
¢S CELL $19%
10041 20MAL

SUBMINIATURE
H. V. DIODE
20 KV at 100mA

$295

EXTREMELY SENSITIVE

PRECISION SET OF TTL COMPATIBLE
THERMISTOR 4 cLoseLy MaTCHED | LIGHT-ACTIVATED SCR 5V. REED RELAY
, VARACTOR triggerable by
1.D'ed to flashlight at 395 65 75
01% $395 2.'32‘[55 $795/5ET s::er:j huandred feet $1% ea. 7/$9
MINIATURE | suB-MINiATURE | PRECUT.S. WIRE WRAP WIRE
3-1/2 DIGIT CRYS
LIQUID RYSTAL No. 30 Kynar available in red, blue, yellow, orange, green, black,
CRYSTAL FILTER white. Length is overall with 1" strip on each end.
;ecaklerd;szl::y o 455 KH AT THESE PRICES A GUY HAS TO BE NUTS TO DO IT BY HAND!
] o
instruments 100pcs 100pcs 100pcs 100pcs
$395 $295 2-1/2  $1.00 4-1/2" $1.27 6-1/2" $1.57 8-1/2" $1.88
3 1.08 5" 1.35 7" 1.63 9" 1.97
T 31727 1.15 5-1/2" 1.41 7-1/2" 168 9-1/2" 2.08
REFLECTIVE 4 1.20 6" 1.50 8" 1.75 10" 2.18

100 PIECES OF

EACH
LENGTH $2200

500 PIECES OF
EACH
LENGTH $9800

1000 PIECES OF
EACH
LENGTH $18800

DETECTOR

ULTRA LOW LEVEL

$3%

hm m# D/A

CONVERTER
DAC-01/SH

$1295

PHOTO
DETECTOR

ULTRA HIGH SPEED

F:gé TIME $395

—L

HIGH INTENSITY

RED
LED LAMP
FROSTED
WHITE CASE

3/99¢ 10/$2%

LOS ANGELES
(213) 9674611

LMN ELECTRONICS

1042 E. GARVEY AV. W

(VINCENT & SAN BERDO FWY.)

MC 8004 NPN POWER TRANSISTORS 2N 3392
1500v. MICRO DIODE | 2N 5301 (30A) $3.95 10,32 INEN
1 AMP : 103 200w 40V 150 to 300hfe
RECTIHE;:: B seeco BUY9B  BUYESC 1078135
10A 154 100/$11.95
10/31 $19% 700V $6% 400V $5% | 1000/$90
CRO
M ITS . : BUILD YOUR OWN Mi
W pas,s_'"f.!ﬂdidﬂ"hi”fé;? PAPERTAPE | ROTARY
READER SWITCH
MICRO UNIVERSAL | SEQUENTIAL Lo wsE @136
DC to DC |  NICAD LED 1/10" CENTERs | 7 re" $1
UP CHARGER FLASHER STACKABLE. . . ===
CONVERTER KT
o ?:u»g;mll = [ PHOTO 741
20 to 40v our | LMITED 10 LEDS TRANSISTORS
$495 $39 $495 g
10/$9%0 12¢
COME INTO ANY ONE OF OUR LOCATIONS
SEATTLE DENVER

PORTLAND

COVINA. CA. |
|
|

(503) 6464044

WIZARD of PARTS

(206) 575-3709

1
| SEMION of SEATTLE

(303) 573-5214

| ELECTRONIC LOLLIPOP

8225 SW CIRRUS OR, BEAVERTON, ORE. | 964 INDUSTRY DR. TUKWILA WA | 5643 N. BROADWAY, DENVER. CO.

(KOLL BUS. CNTR/WASHINGTON SQUARE) | (KOLL BUS. CNTR/SOUTH CENTER) {
|

(1-25 & 58th AVE.)

[

NO BACK ORDERS

YDUR PARTS OR IMMEDIATE REFUND

CALIF. RESIDENTS

AT ALL POSSIBLE TRY TO DROP IN TO ONE.OF OUR LOCATIONS. BUT IF YOU LIVE TOO FAR AWAY YOU MAY ORDER BY MAIL FROM:

WE PAY ALL POSTAGE & HANDLING

$20  MINIMUM

ADD 6%

F.
1110 E. GARVEY AVE.
W. COVINA, CA 91790

Reichert Sales

SORRY! WE CANNOT ACCEPT PURCHASE ORDERS. COD'S. PHONE ORDERS. FOREIGN ORDERS. OR CREDIT CARDS. PHiCES GOOD UNTIL MARCH 3. 1978.

t’OR UNDER 8 HOURS PROCESSING SEND MONEY ORDER, CERTIFIED OR CASHIERS CHECK.
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RADIO-ELECTRONICS

+
b

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, Calif. 92105

SAVE %857

BIG, Equipt.Cataleg

GOV'T SURPLUS Send \ SERVICEMEN—Cleaners, |ubricants, adﬁesives
and NEW EQUIP'T [RALN CQATAio6 for all electronic repairs. Write for free catalog.

Com ot ’\\
Powerful Battery Motor S‘”““% ™

BUND MOTORIZED GICTCLE, KICTRIC CAR [TC Lowist

PROJECTOR-RECORDER BELT CORP. Box
176, Whitewater, W1 53190 414-473-2151

- I s crgy
52995 Tgrd | s BUILD YOUR OWN TV CAMERA!
f R v (el —— Ideal for home & husiness =——
Ll L warmat et ¥ WINERES pow iR PLANTS 1 L THE ECONOMICAL ANSWER TO MOME MON-

0er$100.00 \ Cag,, $PHD atDuCIRS
o
Mot | ANOCUuay
©oTimoeloes Kee fictronics 10 Sag
s
(LEpRONES PUNMPS
MANY OTHERS

ITORING  QF s'NUHSEHIES. ENTRANCES,

OTHER APPLICATIONS.
MOOEL XT-VA, SERIES O - FORI 50
ASSEMBLED $775. SOLIO-STATE. WORKS ON
ANY TV SET. OPTIONAL SOUND KIT $78.95.

PHONE or WRITE for catalog. Bial 402-987-3771
ATV Research

..........

COMPACT 12y BATTERY FOR USE wiTH 4BOVE MOTOR
© o Tim 280) I

SURPLUS CENTER

BOX 453-RE

DAKOTA CITY, NE. 6873)

TELEPHONE bugged? Don’t be Watergated!
Countermeasures brochure $1.00. NEGEYE LA-
BORATORIES, Box 547-RE, Pennsboro, WV
26415

P.0.Box Lincoln, Nebraska
2200 Zip Code 68501

VMP ELECTRONICS MART

PO BOX 415 — CHAMBERS LN
CARMEL VALLEY. CA 93924

BARGAINS
GALORE

MEMORIES, LED'S

SUPER
BARGAIN

2708

8K ERASABLE PROM

MAN 72

RED LED DISPLAY
3" COMMON ANODE

RED LED

IC'S AND MORE 12/$1.00 0—99 $ .60 ea. 0—99 $7.95ea.
66/ 5.00 100— .50 ea. 100—  6.95 ea.
145/10.00

LED’S MFGD BY
MONSANTO, LITRONICS,
HEWLETT-PACKARD

FAIRCHILD

2513

CHARACTER GENERATOR
64x8x5

2140 (UPPER CASE)

OR 3021 (LOWER CASE)
0—99 $4.95ea.
100— 4.25 ga.

1702A

2K ERASABLE PROM
0—99 $3.50 ea.
100— 3.00 ea.

SINGLE DIGIT
LED DISPLAYS

MAN72 .3 RED CA LHDP
MAN3620 3 OR CA LHDP
MAN4610 .4 OR CA RHDP
MAN4640 4 OR CC RHDP
MANB2A .3"" YEL CA LHDP

3

.4

4 & 5DIGIT
LED DISPLAYS

HP5082 — RHDP
11" MAGNIFIED
YOUR CHOICE

0—99 $ .50 each.
100— .40 ea.

IC’S MFGB BY
MAJOR SUPPLIERS SUCH
AS TI, INTEL,

SIGNETICS & EXAR

MAN3630 OR CA RHDP
MAN4630 OR CA RHDP

TTL SPECIALS 0—99 $ 70ea.
80% ARE GUARANTEED 160= CEbisan
FUNCTIONAL EXTRA SPECIAL
7400 45/%1.75 DOUBLE DIGIT LED MIX
7403 25/$1.75 DOUBLE DIGIT 1%2 & 2 DIGIT RED & ORANGE .56"
7416 20/%1.75 LED DISPLAYS COMMON CATHODE & COMMON ANODE|
7427 20/$1.75 56" RHDP 15/$10.00
7437 20/$1.75 MAN6610 2DIG OR CA
7446 1 MANG6640 2DIG OR CC
7454 Sl MANE630 1% DIG OR CA EXARIC’S
25/81.75 Moo .
2DIG OR CC 0—99 100—
LoD SRS . 2DIS™ |REDRC XR320  $1.35 $1.25 ea
74145 3/$1.75 MANE730 1% DIG RED CA eioes o es. e
MAN6740 2DIG RED CC P “75 1'55
MAN6750 12 DIG RED CC AT ‘_95 '.75
0—99 § .85ea. XR4202 .95 75
100— .75 ea. XR4738 .95 75

DISCRET LED

ASSORTMENT
JUMBO RED, YELLOW, GREEN,

LED

WHITE, AMBER
MINI RED, WHITE, DISP LAY MIX
PLUS OTHERS SINGLE DIGITS — RED

YELLOW & ORANGE .3’ & .4’
COMMON CATHODE & COMMON ANODE

20/$10.00

GUARANTEED 80% COLORS
OTHER THAN RED

75/$10.00
COMPLETE SATISFACTION GUARAN FEED

INCLUDE 5% SHIPPING & HANDLING IN U.S
INCLUDE 15% SHIPPING & HANDLING OQUTSIDE U.S
, =

BANKAMERICARD

wxtiom Fin

MINIMUM ORDER $10
VISA. M/C. BAC ACCEPTED — MIN $20
NO COD'S PLEASE

California residents
add wales rax.

CIRCLE 85 ON FREE INFORMATION CARD

www.americanradiohistorv.com

EDUCATION & INSTRUCTION

GRANTHAM's FCC License Study Guide—377
pages, 1465 questions with answers/discus-
sions—covering third, second, first radiotele-
phone examinations. $13.45 postpaid. GSE PUB-
LICATIONS, 2000 Stoner, Los Angeles, CA
90025

UNIVERSITY degrees by maill Bachelors, Mas-
ters, Ph.D's . . _ Free revealing details. COUN-
SELING, Box 317-RE2, Tustin, CA 92680

BUSINESS OPPORTUNITIES

INVENTORS, protect your idea for under $5,
complete instructions, $2, MARCHE CONSUL-
TANTS, Box 382431, Houston, TX 77088

Perform a
death-defying act.

Have your
blood pressure chec!(ed.

American Heart Association T
We're Fighting For Your Life

FROM KIT TO CAR
IN 80 MINUTES!

Electronic ignition is “‘in.” Update your car
with the TOPS in power, efficiency and re-
liability ~ the TIGER SST capacitive dis-
charge ignition (CD).

The TIGER delivers everything other CD’s
promise — and more: quicker starting, more
power, more gas mileage, tune-ups elim-
inated, lifetime plugs and points, reduced
repairs and pollution.

The TIGER can be built and installed in
your car in 80 minutes. The TIGER is
unique!

The TIGER comes with a switch for TIGER
or standard ignition for 12V negative ground

onily.
Simpli-Kit $21.95
POST PAID U.S.A.

WE ACCEPT:
Mastercharge or Bank Americard.
Send check or money order with order to:

Trl-Star Corporation

DEPT. FF, P.O. Box 1727
Grand Junction, Colorado 81501

CIRCLE 11 ON FREE INFORMATION CARD
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ELECTRONIC TOUCH ORGAN KIT

BATTERIES NOT INCLUOED

*|deal kit for beginner or gift for children

DIGITAL CASSETTE TAPE C-60

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; built-in 1.C.
amplifier with volume control, complete with

COMPUTER RECORDING
All these tapes made in U.S.A.
by a top cassette tape Co.
Never Recorded—Reg. $6.80 ea.
3 packs/$5.00
Can be used in Audio
Recording as weli.

Type & - With Lesder Tape
Tape

Type B — Wiahou L
“Wihou1 BOT E.O.T
* 80 Minytey Recording Time
* Writs Ensbis Teb

- ANSI Noteh

- ANSI Subport Piace
L =

speaker and a specially designed plexi-glass
case.

mance,

Model 250-30A

.81 circuitry. This new technology approach to instrumentation ytelds enhanced perfor-
smaller physical size, drastically reduced power consumption (portable battery
operation is now practical}, dependability, easy assembly and revolutionary lower pricing!

Onlg $59.5° :

Includes all parts,
PC Board and Transformer

52“.5°e0. k
3OMHZ FREQUENCY COUNTER KIT

Take advantage of ttis new state-of-the-art counter featuring the many benefits of custom

SOUND ACTIVATED SWITCH

Al parts completas on a PC Board
SCR will turn on relay, buzzer or tigger other
circat tor 210 sec. {ad)ustable)
Idsal for use as door alarm, sound controlied tovs

Supply voltage 4.5V ~ 9V D.C
1.75 ea., IZ for $3.00

*0.5" red LED 6 digits display
* Resolution: 1 Hz at 1 sec. 10 Hz at 1/10 sec.

Sensitivity: 10 Mv RMS to 30 Hz

Sub-Mini Size
Condenser Microphone
$2.50 each

FET Transistor Built-in

bo-308

Internal power supply: 5.2V at 1 amp regulated
Input cornector: BNC type

Input power required: 117V AC 50/60 Hz
Diode protected for over voltage input

CALCULATOR
with STOPWATCH

6 Functions with % and memory

MECHANICAL DIGITAL CLOCK

SIGMA 78REI, 12DC RELAY
4001 COIL SPDT

$1.30 ea. or 10 for $10.00
ALL BRAND NEW UNITS

and many o:her projscts

WITH DAY AND

COMPUTER GRADE CAPACITORS

S B DATE OF THE WEEK 5600 MFD60V $2.20ea
8 Digits big green display / ,_'_;' 1107 i.' This clock 5 beautitully designed Case 1s made 22 10,000 MFDSOV 53 25ea
*Built-in X’tal controlled stop from fugh quality die cast alloy Movement is 11,500 MFD 75V $3.95ea
n i i o
watch count to 1/10 of a second. the papular flip type with a back up hght g;ggg mig?gx :;gg Zz
. d a.
SDe§|aI PrB:eEOnly Supply Voltage 110V AC. limited quantity $15.50 ea. 100,000 MFD 6V $3.50 ea
a.
BATTERIES NDOT INCLUDED CLOCK KIT
ames
1Watt AUDIO AMP 1 MHZ o s495 MOST POPULAR
73 — 2 MHZ $5 25 MM5314 KIT
All parts are pre assembled 4 MHZ $5.25 ool N o AR
’( . 10 MHZ $5.25 Fuatgees 12 24 +o0- Duspl
on a mini PC Board 3579 MHZ s125 Dicect 50 60 M2 & Degrts Readont
Loy Supply Voltage 6~ 9V D.C. Coior TV Type Sales Only & e Sy Coror PlanCane
o : arts and Trar
SPECIAL PRICE $1.95 ea. $19 tormier B Graen Colar 03 1o feaconts
ELECTRONIC .50 RIS i e i avee o
2W + 2W STEREO AMP SWITCH NIT |FeaTumes: Special Only 514.95 ea.
All parts compieted on a PC Board * 4 Games—Tennis, HOckey
2 LM380 | C.. volume, CONOENSER TYPE Racquet Handball and Sin MINI-SIZED 1.C
hass, trable control inciuded Touch on  Touch Otf gle Handball oGe
Supply voltage: @ 15V D.C se 7473 1.C ¢ Auto counter display O
Sensitity. 100Mv for full output and 12V reiay ey = § AM RADIO
Tatal harmonic distortion
1% @1 KHz @ 1.5 wart $5.50 sach Size smaller than a box of matches!!
Output is short circuit protected WIRE Receives all AM stations
ONLY $5.75 ea. VHF MODULATOR 0 Batteries and ear phone included
SW AUDIO AMP KIT For TV Gama or Computer A WRAPPING
This unit converts the Video
Sigrai 10 RF Signal TOOL
2 1.M 380 with Voiume Control Video InnJ?T\:DE RF an::m 15 MV " Onlg $8'50
Power Supply 6 ~ 18V DC 1 26 MH2 {channel 3} $29 .50
Frq. Adjustable + 3 MHZ
Oﬂlu $5.00¢a. ONLY $4.50 Wire Wrapping
T1 1955 In Bulk
Alternative AY3 8500 1 g
TIMER KIT 6 Game (28 ¥in Dip 100, $2.00
Time Controlled from 1-100sec. TV Game Chip with Data | 500 $8.50
e Tennis Squash hockey,
ldeal to be used as time detay practice & 2 shoating .
unit for burglar alarm, photo Special Only $6.50 ot Sub Mini Size m
service, and other purposes PC Board for TV Game with Data $2.50 ea S PANEL METER
Max. loading 110V, 2 AMP Switch Box betwaen Game & TV §1.25 ea > 500 UA
Supply voltage 1218V D.C ONLY $1.20 ea TOGGLE SWITCH
T $11.50 each RCA STEREC AM-FM = altsize of submin: toggle swiich
M TUNER A a ANICEE PIR AR tatet 3 amp 125V AC contact
UXx P » POWER TRANSISTORS
——— — 19 16 99

ELECTRONIC ALARM

COMPLETE UNIT
Ideal for use as an Atarm Unit
or hookup to your car back up
1o make a reverse indicaror

Light Output up 10 130 dB

voltage Supply 6 ~1

2V $7.50

10 AMP.

=

MOTOROLA MJE2955

$2.25 PER PAIR

pp
MJE3055  NPN
60 VOLT 90 WATTS

PST 090 080
PDT 100 090

1.0
- ABC
SPECIAL $1

Designed for C
Can be used for
Data Entry Pad ot

good touch feeling

19 KEY HEXADECIMAL
KEY PAD

* Homekey
o > Key

050ea

alculator
Computer
Digital Lock

All key tops blank with super

$0.95 ea.

Electronics. Kit includes PC
Board, MM5318 and MM5841
chip. All other electronic parts
with transformer.

6v D Output

130MA $1.90 ea.
8.7vDC Output 130MA $1.90
12V DC Output 100MA $1.90 ea.

%nncs QUANTITY AVAIL

OPDT 120 110
FOR OEM

TRANSFORMERS
5 Watt Per Channel RMS With ALL 117 VOLT INPUT H NIATURES TOGGLE
8 Track Tape Player Built In < ) SWITCHES
30v at 15 amp $30.00 ea
Manufactured by RCA, maker of 36y CTat 3amp S 450ea Fr PDT OGN O $130 e
Quality Systems. All Solid State 50V CTat 25amp $ 4.50ea st gt PDT 00O 5150 a
Circuitry with B8eautifully detailed a8v Tat 25amp $ 4.50ea YA X F. 3IDT OnOn $175ea
panel. Limited Quantity. 12Vor2av ot 2amp 3 ?.ssag ea :\r L AT STE
ONLY $53.50 ea. e 2y ErRaooARSR Soled Tyt y se Avadsbic ot the Sume Prrce
ON-SCREEN TV AC POWER SUPPLY m—
CLOCK KIT Adapter Type Transtormer Joy IS
H H 12v AC Output 200 MA 4 10DK VOolume pat = one
Same one as in July Radio 5 32.750mh it vary resistance aro

portional ta the angle of
the Siick Pertoc for etec
tronic games o' model re
mote contral

enly $5.50

DIGITAL ELECTRONIC LOCK KIT

for auto ignition, en‘ry

$6.50 ea.
3 cmos 1.c.
IN CIRCUIT

door, b
Digit

urglar, alarm, etc
s Programable 1o

Any Combination

4000 RELAY AND KEY PAD NOT INCLUDED

ONLY $21.00

150UA METER
BIPOLAR LED

POWER SUPPLY

Uses UA723 and Z
TR output can be

board and all
0-30 POWER SUPPLY

Transformer tor Power Suppty, 2 AMP 24V
30V DC Panei Meter $4.20

ele

KiIT

0-30V D.C. REGULATED

N3055 Power
adjusted from

0-30v, 2 AMP. Complete with PC

ctronic parts.
$9.50 each
x 2 $4.50 ea.

PUSH-BUTTON SWITCH
N/Open Contact

T
'*f% '
Ay,

A1l oraers 3dd 10% postage tor out of state Overse

Built in X'TAL

i automotive volt

display. Displa
with ignition 'O

‘MA1003, 12V DC CLOCK MODULE

controlied

time base. Protected against

transients.

{ Automatic brightness con
trol with 0.3 green color

turnoff
i

SEND CHECK

A
Ay

126( 3 CRENSHAW BOULEVARD
For more infarmation piea

CIRCLE 90 ON FREE INFORMATION CARD

wWww . americanradiohistorv.com

YR MONEY OROER T

FORMUI.A INTERNATIONAL INC.

HAWTHORNE

STORE HOURS 10 7 Monday

| P Color: Red, White, Blue,
Jumbo Size red/green change color only - % 2 " Green, Black 4/%1.00
whe, olarity of voltage. =2 ﬂ( <] N/Close also
e e Vol $1.50 ea. Available 50: ea.
Ideal for go/nogo indicator P2
TWO for $1 00 LARGE QTY AVAILABLE
so UA PANEL METER SOLID STATE ELELTRDNIE BUZZER
Fist  designed  for  meral
1.C. TEST CLIPS S e o A AR
Same as the E-Z clips T o . \O o
With 20" Long Leads own scale put on top Brand F Lo I
In Black and Red Colors N oew npox . \\
$2.75 per pair Sizezn x 2% nly $3.80 ea $1.50 each
MINIMUM ORDER $10 00 Cahtarnia residents add 6% sales tas 1/78

as countries add 15

of total urder tor postage

CALIFORNIA 80250
se call (213) 679 5162
Saturday

BANKAMERICARD
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RADIO-ELECTRONICS

=t
[

more than

20,000 different
components

VOLT. REG 5400 SERIES
LM340K-5 1.70 1.00
LM340K-6 170 1.25
LM340K-8 170 5410 1.00
LM340K-12 1.70 5426 1.25
LM340K-15 1,70 5473 1.50
LM340K-18 1.70 5475 1.50
LM340K-24 1.70 5486 1.90
LM340T-5 150 5493 2.00
LM340T-6 150 54100 1.80
LM340T-8 150 541504 1.00
LM340T-12 1,50

LM340T-15 1.50

LM340T-18 1.50

LM340T-24 150

7400 TTL

7400 .18 7442 1.08 74107 49
7401 .21 7448 115 74121 .55
7402 21 7450 .26 74122 49
7404 21 7451 27 74123 1.05
7405 24 7453 27 74125 .80
7407 45 7454 41 74126 81
7408 25 7460 .22 74132 3.00
7409 .25 7472 39 74141 115
7410 20 7473 45 74150 1.10
7411 .30 7474 45 74151 125
7413 85 7475 B0 74153 1.35
7416 43 7482 1.75 74154 154
7417 43 7483 115 74157 1.30
7420 21 7485 1.12 74161 145
7422 150 7486 .45 74164 165
7425 .43 7489 249 74165 165
7427 37 7490 69 74166 1.70
7428 .35 7491 120 74174 1.95
7430 26 7492 .82 74175 195
7432 31 7493 82 74180 1.05
7437 47 7434 91 74181 355
7438 40 7495 91 74191 180
7440 21 7496 91 74195 1.00
7441 110 74100 1.25 74197 1.00

PARTIAL LISTING —

UNIVERSAL 4Kx8 MEMORY BOARD KIT
$69.95

32:21021 fully buttered, 16 addiess lines, on

boerd decothng for any 4 of 64 payes, standard

44 pin buss

EXPANDABLE F8 CPU BOARD K!T
$99.00

featuning Fanbug PSU. TK-0t stauc ram, RS 232
intetrface, documentation, 64 BYTE reaister

JAPANESE TRANSISTORS

RECT! IFIEF‘!OSo
10
For For 25A484 2. 25C482 140 2SC1226A 85 250170 1.
1N4001 5.00 I 2SC495 85 25C1237 4.00 0 2.
1N4002 6.00 ] d : .
1N4003 7.00 ! 60 i ]
8.00 . ) . x
9.00 , . i ]
10.00 ) ] . .
11.00 ] y i :
1. i i j
o CIALS S & EER 3% Renmam me 1o
I L I 25K1 1.25
e BhE R nemow mows e e 4
i [ 25C1 75 2SK33 90
N34 25 2N2305A .30 2N3%03 .16 | f23SB1gg 49 25C1014 95 25C1957 1.00 2SKS5  1.00
1N60 25 2N2906 25 2N3904 16
o 235 7 181 |25B187 o5 2SC1017 120 25C1973 .90
IN270 P e 20 2N3905 81 |25B324 60 25C1018 1.00 25C1975 3.50 3SK22Y  2.20
NoTA olong 2 N aS || 288370 65 25C1061 1.25 2502028 80 35K40  2.00
N 10 2N2907A 30 2N3954A 375 [ | 55B405 60 25C1079 3.95 25C2029 3.40 35K45  2.20
175 2N2913 75 2N3955 245 | 55Ba15 g5 25C1096 80 25C2091 2.50 3SK49  2.20
2N404 75 2N2914  1.20 2N3957 1.25 2SB461 1,60 25C1098 1.00 25C2092 325
gnm 250 2N3019  1.00 2N3958 1.20 2SB463  1.40 25C1115 3.00
aNsoaa 45 2N3053 .30 2N4037 80 | | 2SBS07 1140 25C11708 4.95 25D72 80 4004 .00
23 2N3054 .70 2N4093 85 | | 55C371 .49 25C1172 2sD77 1.50 4005 3.00
TNosd. el fTegma 1k 3¢z 49 S3C175 72 330es  4d0 40081 150
%mggé 1:22 %Nggg 3:453 2N413; a9 1.5 25C1209 75 2SD118  3.00 40082  3.00
7 50 2N41 20
NS0 90 NIN3 20 INaiad 20 JAPANESE CIRCUITS
B0 2N3394 17 2N4220A 4
2N1560 2.80 2N3414 17 2N4234 95 AN136 2.90 LA4400FS 3.40 TA7055P 3.00 UPC20C 3.75
2N1605 1.75 2N3415 18 2N 16 AN214 3.35 LA4400FR  3.40 TA7060P 1.40 UPC41C 2.80
2N1613 50 2N3416 19 2N4401 16 AN239 6.50 LD3120 2.40 TA7061P 1.50 UPC563H2 8.00
2N1711 50 2N3417 20 2N4402 16 AN241 2.40 M56115PR  7.80 TA7063P 1.50 UPCS566H 1.25
2N2102 70 2N344, 1.85 2N4403 20 | [AN315 3550  PLLOTA 13550 TA7075P 3.75 upcs7sc 2.60
2N2160 70 2N3553 150 2N4409 16 BA511 3.00 PLLO2A 8.50 TA7089P 2.90 595C 2.95
2N2218 25 2N3563 20 2N4410 16 | |BA521 340  PLLO2A-G 850 TA7120P 150 UPC1001H2 3.50
2N2218A .30 2N3565 20 2N4441 1.00 HA1202 220 G613 6.75 TA7150P 375 UPC1008C 575
2N2219 25 2N3638 20 2N4442 1.15 HA1306 4.90 STKO11 7.50 TA7153P  6.90 UPC1020H 3.25
2N2219A 30 2N3642 20 2N4443  1.35 | |[HA1308 450 STKO15 650 TA7203P 425 UPC1025H 3.50
2N2221 25 2N3643 20 2N4852 86 | [HA1322 420 STK032 1420 TA7204P 370 UPG1156H 4.0
IN2221A 30 2N3645 20 2N5061 30 | JLA1201 425  STKO50 2450 TA7205P 360 PD277C 450
N2222 25 2N3646 14 2N5064 50 | |LA4031P 320 STKO56 11.35 UH1C003 650 UPD857C 1550
2N2222A 30 2N3731 3.75 2N5130 20 LA4032P 4.20 STK415 8.50 UH1C004 6.50 UPDB858C 950
2N2270 30 2N3740 100 2N5138 35 | \LA4051P 320  TA7045M 325 UPC16C 250 UPD8SIC 1850
e bs anarral Dl ja CHECK OUR NEW LOWER PRICES
N2904 25 2N3819 40 2N5401 50
2N2904A 30 2N3823 70 2N5457 35 r
2N2905 25 2N3866  1.25 2N5458 .30 | ol § 1 NEW 7.0”[
N.J. residents add 5% sales tax, [ 1 S
Ail orders add $1.00 Postage $1.50 Canada ma ey
minimum order $5.00 \{ o E[Ecma”lcs

WRITE FOR FREE CATALOG

PO Box 1738A Bloomfield, N.J. 07003
Phone (201) 748-6171, 6172,6173

CIRCLE 1 ON FREE INFORMATION CARD

PRINTED CIRCUIT BOARD

412461 2" SINGLE SIDED EPOXY
BOARD 1 16" thu
S.60 ea

7WATT LD-65 LASER DIODE IR &95

2N 3820 P FET $ 45
2N 5457 N FET $ 4

2N2646 $ 45
ER 8900 TRIGGER DIODES 4 $100
2N 6028 PROG UJT S_65

4K BASIC FOR FAIRBUG F8 -

on paper 1ape

MINIATURE MULTI TURN TRIM POTS
100, 500, 1K,2K,5K,10K,25K 50K,100K,

200K 500K 1 Meg. $ 75 each 3/$2.00

C/MOS (DIODE CLAMPED)

CCD202-100 x 100 charge coupied device
3

74C10- 22 4012~ 22 4023~ 22 4046- 2.25 image sensor . 145.00
74C193 1.50 4013 40 4024- 75 4049— 40,
4001 22 4015 95 4025 22 4050- .40 VERIPAX PC BOARD
4002- .22 4016 10 4027 40 4055 1 50 hrs bu 116 "s:nyle sided paper epoxy
4006-1.20 4017 105 4028 88 4066 .80 b 4726 " DRILLED and ETCHED
4007 22 4018100 4023 110 4071 27 which will holr up to 21 s 14 pin 1C
4009- 42 4019- .25 4030 .22 4076 105 16. o LSI DI \h Lusses |
4010- 42 4020 1.05 4035 110 Ji8 1pply connecto S4.00
4011 27 4022 95 4042 .78 MV 5691 YELLOW-GREEN
BIPOLAR LED
WSU-30 Hand wire wrap tool used 0 T L 20
o wrap, unwiap & strip # 30 wire  $5.30 RED, YELLOW, GREEN or AMBER
NEIGHT, LARGE LED’s 6/81.00
Zonbucror DiP SQCKETS #30 WIRE 1L5 (MCT-2) 7
SPECTRA PIN — 22 24pIN a0 BLINEHTTS MOLEX PINS 100/81.00
FLAT CABLE ia PIN - .25 28 PIN .50 RS 1000738 00
PO IRl 16 PIN - .28 40PIN — B0 ‘STF‘AND 10 WATT ZENERS 3.9,4.7,5.6.8.2
1007513 50 IRERIIENED 00,340 12,18,22,100,150 or 200V . ea $ .60
1TWATT RS4.7,5. 1
2708 BK EPROM 1450 ns) 5 YADIZENERS 3.7, 51610, .
2;:”“LA copnT R s égs MC6860 MODEM CHIP 3995
2512 Hil BIT SR i

MRF-8004 a CB RF Transistor
2N3772NPNSITO 3

2N1546 PNP GE T0.3

2N3908 PP S TO

NFN S TO Y10
2N5086 PNP 5. T0-92

2N4898 PNP TO 66

2N404 PNP GE TO 5

2N3919 NPN S/ TO 3 RF

MPSA 13 NPN S T0 92
IN3767 NPN S, TO 66

2N2222 NPN S TO 18

2N3055 NPN S TO 3

2N3904 NPN S TO-92

2N3906 PNP S) 7092

2N5296 NPN S) TO 220
2N610% PNP S TO-220

IS

BOORBAOOBOnBO®
=3

TRANSISTOR SPECIALS

2N3638 PNP S TO S 5S 100
TTLIC SERIES

7400 16 7445 65 74151 .65
7401 16 7446- .70 74153- .65
7402 16 7447 65 74154100
7403 18 7448- .70 74155~ .70
7404- .20 7450 .15 74157 .65
7405 .20 7472- .32 74161 .85
7406 .25 7473~ .32 74163 .80
7407 25 7474 32 74164- 95
7408- 20 7475- .45 74165-1.05
7408— 20 7476- 30  74170-2.25
7410 16 7480~ .45 74173-1.35
7417 .20 7483~ .70 74174 95
7412- .20 7485 .87 74175~ .90
7413~ .39 7486 .30  74176- .75
7414 .85 7490— 45 74177— 75
7416- .25 7491~ 65 74180 65
7417- .25 7492 43 74181-2.00
7420- .16 7493 .45 74190-1.20
7425 .25 7494 .70 74191--1.20
7426 .26 7495 65 74192 83
7427 .25 7496 .65 74193 .83
7430- 16 74107 28 74194 85
7432— 25 73121- 33 74195~ 85
7437 .23 74122 .38 74196 86
7438-- .24 74123— 40 74279~ 87
7440 16 74125- .40  75491— 5O
7441- .70  74126- .40

7442 52 74150--1.10

DIGITAL CASSETTES 1/2 hr. TAPE AND

ERASABLE

$1.25

MMS387AA with FCS8024 readouts. This new Na

tional clock chip will directly drive LED displays.
$10.95

Four 8 high readouts supplied

MCM 65714 7 » 9 upper & lower
case charcter gen .

31075 I

CTS 206 8 enght position dip switch
CTS 206-4 four position dip switCh

$2 20
$1.75

TMSA050NL-4K dys RAM S 495
5203-2K EPROM S 450 3
210211024 BT RAM (450 ns} < 119 uuy 30 80 )0
21078 3 A8 200 07 20 35115 435
400 09 25 50 140 680
MK 4008P s 1.95 =g
5280 4K DY NAMIC HAM s a5 600 11 30 70 80 850
1101A.256'BIT RAM . . . . s 75 800 15 35 90 230 1050
MM5203' UV PROM S 635 000 20 45 110 275 12.50
17024 UV PROM S 4.95 SAD 1024 a REDICON 1024 stage analog " Bucket
5204.9K PROM S109 Brigade’ shitt remster $1B.95
82523 S 1.95 1174148 [INO 147 SIS Te)
AY.5.1013 UART S 695 T ST 50
LIGHT ACTIVATED SCR's = —
1018200V 14 $ 110 REGULATORS
309K $ 95 340K 51215
SILICON SOLAR CELLS 723 s 50 o1 24V, S 85
2% diameter 4V 8t 500 ma $4.00 LM 376 S 60 34075 6.8 12
320K-5 or 15V 51.40 15,18 or 24V81.10
LED READOUTS 32075, 15 78 MG $1.35
FND359C.C. 4 $ 50 DL-704-3°CC § 95 or 24V $1.16 79 MG $1.35
FND70CC .4 § 55 MAN-7-3"CA.  $ 95
FND503C.C..6" § 85 NS33.3dig aray § 75 RS232 DB 25P male $2.95
FND51OCA 5" § .85 Dt & $1 CONNECTORS DB 25S femaie $3.50
—— OLID
g o

ALCO MINIATURE TOGGLE SWITCHES

MTA 106 SPDY
MTA 206 DPDT
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$1.20
$1.70

Fuli Wave Bridges
PRV _2A 6A 25A
100 1.30
200 ol 1825 200
400 95 150 3
600 1.20 1.75 4
SANKEN AUDIO POWER AMPS
$11010 G 10 WATTS
$01020 G 20 WATTS S?5 95
S1 1050 G 50 WATTS
22UF 35V 5'$1.00 6.8UF 35V 4:$1.00
47UF 35V 5 $1.00 10UF 10v
68UF 35V 55100 22UF 25V
1UF 35V 55100 16UF 35V 3/%1.00
2 2UF 20v5S$100 30UF BY  5/$1.00
33UF 35V 45100 47uF 20v  § 35
4.7UF 15V §/81.00 68 UF 15V S 50
74LSSERIES 7415125 65 LINEAR CIRCUITS
41500 26 74LS126 G5 LM 10) 75
741502 26 /aLS132 80 LM 301/748 29
741503 26 7415136 39 1307 30
741504 2B 7415138 72 LM 308 75
741508 28 74LS139 72 Lm 311 75
741508 28 74LS151 98 Lm 18 _ 1.20
741509 28 7415153 93 LM 219 95
741810 26 74L5155 2.00 L™ 324 1.05
7aL811 26 7418156 95 LM339 110
74LS13 50 7415157 98 LM 358 1.40
741815 28 74LS160 102 LmM370 115
74L520 26 74LS161 102 LM377 250
741521 26 7418162 102 Lm 380 95
74L822 26 7405163 102 LmM381 125
741526 3) 7408168 110 LM 382 -1.25
741827 33 74LS169 110 Lm 537 2.50
741530 26 74LS170 172 LmSs3 250
741532 33 74US173 139 LM 555 39
741837 37 74LS174 1.05 LMmMS556 85
740838 37 7418175 122 NE54OL -2.75
7aLSaC 27 7415190 150 560 00
741522 88 74LS191 150 565 95
74547 79 7418192 175 566 125
741557 26 7405193 175 587 130
741554 26 7405195 125 703 90
741590 95 7415196 - .99 709 25
7aL873 40 7418197 - 89 710 35
74LS574 40 7415221 125 741C o1 V 31
741576 a0 74L8257 135 747 65
74L590 89 74LS268 138 Lnm 1310 250
74L592 85 7418279 75 1456 95
741593 85 7418365 66 1458 50
74LS109 33 74LS366 66 CA3046 %
74L8112 43 7415368 66 3900 a9
7408113 43 7415390  j g5 803BCC -390
74LS114 a3 UA791P5 - 195
PRV 10A 25A | 154 6A 35A
100 130 A Q_1.20
200 70 1.10_1.75 60 70 1.60
400 110 1.60 260|1.00 120 2.20
00 17| 0 1
0
OF O ORD
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Send for Free Hobbi House Catalog
969 BALL AVE., UNION, N.J. 07083

lowest prices

¥ MA1003

|
-
|y . P 4 18 complete
Attaches directly to 9-12V Battery. Automatic
Nighttime Dimming. Fluorescent Display
gives Color Choice (Red, Biue, Green or
Yeliow) when used w/corresponding Color
Filter. Includes — Module, Switches, & Filter.

ALUMINUM CASE WITH FILTER.
(switches included with clock kit). In Silver,
Bronze, Black and Gold. Filter colors — red,
blue, green, or yellow. $5.75

INTRODUCING ALL NEW
3-WAY AUTO SPEAKER
STEREO SYSTEM

Two 6"x9” 20 ounce 3-Way
Speakers complete with
chrome accents padded viny!

grills, mounting cables and
hardware, Only $49.95

3-WAY Concert Hall Sound
Woofer — Heavy duty 6"x9" high
compliance woofer, with foam rolled
edge, delivers full bass ranges. Air
suspension allows free cone re-
sponse.

TWEETER — 2'' Mylar cone
supertweeter provides ultimate in
high frequency reproduction.
MID-RANGE — Powerful 3" deluxe
mid-range adds dimension to be-
tween frequency response for en-
hanced clarity in mid-range sound.

$99.95 AM/FM Casette Stereo $99.95
WITH ENCLOSED SPEAKERS
Complete with all mounting hardware
NOT AKIT

12VDC Regulated CB Power Supply
Converts 120VAC to Regulated 12VDC
Use Car CB or Stereo at Home
Complete — NOT AKIT —$18.95
TRANSFORMER 6.3 volts at 1.2 amps — $1.49

DIFFUSED LEDs JUMBO RED LEDs
7/$1.000.2", and Factory Prime 100/$11.00

DL 741 Jumbo 7 Segment Displays
Common Annode — $1.35

Sound Actuated Switch — $.85
6 FT LINECORDS — 6for$1.00

Your Home for Quality Kits, Projects and Components
Toll-Free Wats Line — 800-631-7485 @ Open Saturdays
In New Jersey Call (201) 964-5206

e
Dual Range DIGITAL Voltmeter/
WESTIggE(O:IUASLE IUBE w MULTI-METER kit $29.95pvm«it only
BOXED AND BRANDED 0to + .2 Volts DC — 0to + 2 Volts DC
e Features latest Technology DVM
6GH8A ............... $1.60 chip set
6LQ6/6JEEC ... ..... .. 4.00 e Non Critical Comp.
6DW4aB/6CL3 . ....... 2.00 e High Noise Rejection
BA3C........ 2.50 e Accuracy to within .001
6HMS/6HAS . ........ .. 2.00 Contains — P.C. Boards, 4-large .50
6FQ7/6CG7 ........... 1.60 Fairchild Readouts; Display Drivers;
6LB6 ... ... 4.00 Op-Amps; Inverter; all electronic
6GF7A ............... 250 comp. Switches, Pots; Complete In-
6BK4C/6ELAA . .... ... 4.00 structions and Specs; & DVM Chip Set
8FQ7/8CG7 ........... 2.00 Requirements: Power Supply w/+5V,
6JS6C . .c:;rrrmrpamn. s 4.00 +15Vand -15V.
12GN7A/12HG7 ... ... 3.00 OP7I’IONS = Se\%lfreci&‘gn Resisto;s
for Increasin tage Range up to
o e | aovenssdes
omplete Muiti-Meter Kit includin
L 5GHBA ............... 2.50J Powgr Supply - $49.95 g
NEW KIT SPECIALS
MOTOR SPEED CONTROL / AUDIO AMPLIFIER $12

LIGHT DIMMER $8.99
Adjust motor speed to suit appli-
cation or use as a light dimmer
control. A.C. operated. Case and
assembly instructions included.
CODE PRACTICE
OSCILLATOR $10.
Practice Morse code with this bat-
tery operated (not included) com-
pact portable code generator.
Emits a loud pleasant tone. Case
and assembly instructions in-
cluded.

ELECTRONIC DICE -$15.
LED’s arranged as dice. Each
press of the toss switch generates
a random roll of the dice. Oper-
ates on 9 volt battery (not in-
cluded). Case and assembly in-
structions included.
ELECTRONIC COINTOSS/
DECISION MAKER $9.95
Generates a statistically random
“coin toss" for those difficult deci-
sions requiring an unbiased
guess. Great fun testing your ESP
too. Battery operated (not in-
cluded). Case and assembly in-
structions included.

T.V. SCRAMBLER $12.99
Use to remotely blank out T.V. set
during commercials or while
answering phone. Can also be
used as a high frequency oscil-
lator. Battery operated (not in-
cluded). Case and assembly in-
structions included.

F-M TRANSMITTER. $13.99
Portable battery operated F-M
transmitter enables you to broad-
cast over your F-Mradio. Use as a
portable microphone or in-house
paging system.

TTL POWER SUPPLY $11.95
5 volt, 600ma., regulated power
supply. Use to power all your TTL
projects. Case and assembly in-
structions included.

CIRCLE 36 ON FREE INFORMATION CARD
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Use as a portable P.A. system or
remote listening device. Easy to
assemble, battery operated (not
included) and great fun. Case and
assembly instructions included.
NEON RANDOM

BLINKER $7.95
Randomly flashes six neon
lamps. A-C operated. Case and
assembly instructions included.
TRANSISTOR & SEMI-
CONDUCTORTESTER $18.99
Use to check a wide range of bi-
polar transistors either in or out of
circuit. Designed for dynamic test-
ing for both NPN and PNP types.
Attractive case and assembly in-
structions included.
TRANSISTOR

CURVE TRACER $49.95
Adapts to your scope to form a
transistor tester that generates a
family of characteristic curves 1o
give you semi-conductor informa-
tion not otherwise obtainable
(beta, leakage current, forward
resistance, etc.). Will test both
signal and power devices. Case
and assembly instructions in-
cluded.

SIGNAL INJECTOR $10.
Useful for checking and trouble-
shooting amplifiers, radios,
stereos, etc. Generates a 1-kHZ
tone with harmonics to 250 MHZ.
Battery operated. Case and as-
sembly instructions included.

Terms and Conditions
Orders Shipped Within 24 Hours
$5.00 Minimum Order,
Telephone C.0.D.'s accepted.
$15.00 Minimum Bank Americard/
MasterCharge order.

$10.00.
U.S. Funds.

Money Back Guarantee.

Add $1.00 Postage for orders under
Outside Continental U.S. add postage -
N.J. Residents add 5% Sales Tax.

8/6L AHYNHAE3d

12
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SEE IN THE DARK

IR viewer complete ready to operate.
Guaranteed by the manufacturer.
Portable, runs on lantern battery.
New, see in total darkness. No ship-
ments to Calif. Comes complete with
built in IR source and adjustable
focus lens. SPL-21 $199.00

CHARACTER GENERATOR CHIP

Memory is 512X5 produces 84 five by seven

ASCH characters. New by National, w/specs
$6.00

TOUCHTONE ENCODER CHIP

Compatible w/Bell gystem. Ideal for repeater

work. W/specs $6.00

SMOKE—FIRE—INTRUDER ALARM

12 VDC w/5 inch loud bell, w/instructions.

Fine biz. for car, camper, boat, home

W/ instructions 320.00

CATALOG SP-10 NOW READY
customer pays all poetage

MESHNA, PO BOX 62, E. Lynn Ma 01904
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MOVING?

Don't miss a
single copy of
Radio-Elec-

tronics. Give AR
us:
LABEL
HERE

tice

Your old ad-
dress and zip
code

Your new ad-
dress and zip
code e s

I
I
|
I
|
|
!
[
|
Six weeks' no- Il
f
|
:
!
!
!
|
[
I

name (please printr ml

address ™=
éity ) state . B zip code

Mail to: Radlo-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO. 80322

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number Page

Advance Electronics ........................ 22,2684
19  Aldelco
American Technology ...

5
7 AP Products
48  B&K Precision Dynascan

Burnstein Applebee ...
41  Chemtronics ..., 7
CIE—Cleveland Institute of Electronics. 18-21
42  Communications Electronics...... ... 96

87  Contemporary Marketing
27 Continental Specialties

CREI—Div. of McGraw Hill Contmumg
Education

75  Davis Electronics ....
47 DRI Industries
33 Electronics Book Club
40  EICO..
24  Enterprise Development ...
71 EMC—Electronic Measurements .. 92

25

61  Grantham College of Engineering .
GTE-Sylvania—Consumer Renewal............. 23
100 Heath ... ... ..
79  Hickok Electrical Instruments .
15 Indiana Home Study. . .. 87
73 Internation Crystal
23 International Electronic Systems ...
57  James Electronics
822 Leader.....
69  Mallory...
16  Mountain West Alarm Suppl
13 National Camera ...................
National Technical Schools. ..
66  Netronics R&D Ltd..........................

National Radio Institute (NRI)— Div. of
McGraw Hill Continuing Education Center
8-11
...Cov. N1

20  O.K. Machine & Tool....
22
63
58  Parasitic Engineering ..
18 Platt Luggage ...
74 Pomona........
84  PTS Electronics
Radio Shack ..
35  Rye Industries...................
28  Schober Organ... 75
10 Sencore
Shure Brothers
6 Sinclair Radionics ...
8 Southwest Technical Products
12 Spacekom........................
32 Telematic—Div. of UXL....
65  Ungar—Div. of Eldon Industries ......
30 VIZMEg. ..o

31  Weller-Xcelite Div. of Cooper Industries.. ... 2
72 Wersi Electronics ........................................ 90
52
81

Market Center
78  Ace Electronics
34 Active Electronic
59  ADVA Electronics.
AMC Sales ...

ATY Research ...
77  AVR Electronics. ..
Karel Barta
60  Babylon Electronics...
Burdex Security
76  Chaney Electronics
Command Productions .
CFR Associates .........

www.americanradiohistorv.com

Dage Scientific Instruments ...
Delta Electronics ....
Devtronix Organ Products
49  Diamondback Electronics........
89  DRC Electronics.....
43  Digi-Key
51 Electronic Discount Sales ...
68  Etco Electronics
Fair Radio Sales
39  Fordham Radio Supply
90  Formula International . ...
Fowler Alarms .
9 Fuji-Svea..........
70 Godbout Electronics ..
Golden Enterprises
36  Hobbi House

3 Integrated Circuits Unltd. ...
53,85 International Electronics ..
55,56 James Electronics
Krystal Kits ...
Lab Science .........
Lakeside Industries.

86 Morrow’s Micro Stuff ...

i New Tone Electronics ...
80
62  Optoelectronics....

17  Page Digital Electronics ...
67  Poly Paks ..

38  Ramsey Electronics ....
14 J.B. Saunders....

21 Selid State Sales
Surplus Center ..

26 Tarbell ..............
Tasco ......

11 Tri-Star...
Trumbull

64  West Side Electronics ...........
54 Wizardof Parts............... eAE s e

MOVING?

Don't miss a
single copy of
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! [
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Malil to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO 80322
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"INDUSTRIAL"
WIRE WRAPPING TOOL

Model BW 520 is a battery operated wire-wrapping
tool, also available in reversible models for wrapping
and unwrapping operations. The rechargeable nickel
cadmium battery is self contained in the handle of
the tool. Also available with *‘Backforce’ device to
prevent overwrapping.

Uses any 24AWG thru 32AWG wrapping bits and
sleeves.

_ OK MACHINE & TOOL CORPORATION
3455 Conner St.. Bronx, N Y 10475 / (212) 994-6600 / Telex 125091

Modet BW928

BATTERY
WIRE-
WRAPPING

TOOL

ONLY s49.95

BATTERIES NOT
INCLUDED

BIT & SLEEVE NOT
INCLUDED

“"HOBBY"

WIRE WRAPPING TOOL

For AWG 30, .025” (0.63mm) sq.
post, *“MODIFIED" wrap, positive
indexing, anti-overwrapping device.

OK MACHINE & TOOL CORPORATION
3455 Conner St Bronx, N'Y 10475 / (212) 994-6600 / Telex 125091

Modet BW 520

BATTERY
WIRE-
WRAPPING
TOOL

- $108.70

BATTERIES INCLUDED

BIT & SLEEVE NOT
INCLUDED

“INSTALLATION AND FIELD SERVICE”
WIRE WRAPPING TOOL

Model BW 928 is a battery operated wire wrapping
tool, also available in reversible models far wrapping
and unwrapping operations. Excepticnally useful for
installation and field service work, or small produc-
tion jobs. Available with “‘Backforce’™ device to pre-
vent overwrapping.

Uses any 24AWG thru 32AWG wrapping bits and
sleeves.

OK MACHINE & TOOL CORPORATION
3455 Conner St., Bronx, N Y 10475 / (212) 994-6600 / Telex 125091

BATTERY
WIRE-
WRAPPING
TOOL

ONLY 3 34.95

BATTERIES NOT
INCLUDED

COMPLETE WITH
BIT & SLEEVE
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ANANT
Y ASTRO BEAM
is the most
efficient
3 element
antenna
for

CB

’ -t

we started with another Avanti antenna — S Gt Forward gain of 11 db over an isotropic source
the Astro Plane (patented) — as a radiator, p is a means of rating the antenna’s ability to
then added a reflector and a director to L \ increase, receive, and transmit signals. The
achieve the co-inductive beam configuration. I/ ] I\ A\ point here is that the ASTRO BEAM has about
The Astro Plane has more gain to begin | ‘ 1 db more than the best 3 element beam
with than a dipole which is commonly L W, currently on the market. This gain has the
used as the radiator of a beam and it couples AL ; / equivalent of multiplying your power about
to the director and the reflector more SR - 12.5times.

efficiently. This close coupling results in S Za SPECIFICATIONS

an unprecedented 40 db front-to-back ratio. Rejection —40db+ frontto-back
*The Actual Astro Beam Polar Forward Gain — 11 db over an isotropic source

A 40 dp+ rejectlon means that if a signal Plot Shows Signal at 41db Impedance — 50-52 ohms '

is coming in at a certain strength and the Power Level Reduced to Al- Boom Length — 10%2 feet, Weight — 14 Ibs.

ASTRO BEAM is turned around so that the most 0 db on Back of Antenna. o i o T
> ; - b Think of how you can cut out Light to Medium duty rotor needed sl

back is toward the signal, the signal will unwanted signals with this Turning Radius — 63inches  Power Multiplication — 12.6x

drop 40 db or more*. kind of rejection. AV-150
Avanti has a complete line of High Performance Mobile Antennas from $11.95 to $72.50.

! ." - e
( a‘a“‘\ ) from the makers 4

of the famous !
Avanti Research & Development, Inc. 340 Stewart Avenue Addison, IL 60101 1 M 0 ﬂ N R A K E \
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