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1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single board unit with & digit
LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 basec
microcomputer with 1K RAM, expandable.

3. The NTS/HEATH H-89 Microcomputer
features floppy disk storage, “smart”
video terminal, two Z80 micro-
processors, 16K RAM memory, expand-

} able to 48K. 4. The NTS/HEATH GR-

) 2001 Digital Color TV (25" diagonal)
features specialized AGC-SYNC muting,
filtered color and new salid-state high
voltage tripler rectifier.
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Simulated TV Reception 4

NATIONAL
TECHNICAL
SCHOOS g ik

TECHNICAL-TRADE TRAINING SINCE 1905 -
Resldent and Home-Study Schools

| - 9 7]
4000 S0. FIGUEROA ST.. LOS ANGELES. CA. 90037 :‘aﬂg\
Y

NTS Training Pragrams
in Consumer and
Industrial Electronics

NATIONAL TECHNICAL SCHOOLS /3‘% A
4000 South Figueroa Street.  Dept. 205-112 i

Los Angeles, California 90037
Please rush FREE color catalog on course checked below

] MicroComputers/MicroProcessors [ Auto Mechanics
Communications Electronics ] Air Conditioning
] Digital Electronics ] Home Appliances
[]Industrial Technology } Color TV Servicing

Name Age
Address

Apt. City

State Zip

] Check it interested in G.I. informaticn.
Check if Interested ONLY in classroom training in Los Angeles.
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“RATEDNO.1FOR
SERVICE & RELIABILITY”

THIS MONTH’S
SUPER SPECIALS

WVPIONEER CASSETTE
IN-DASHW /RADIO

PIONEERcontnued
GM.12 [Bwansich)
GM-40 (20 wallsich )

&P-1500 89. GM 120160 wattsich ) 0990
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S, 12090 NONiewwau- 00 79 500x
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np.g;g 22,:8 JO4AY (Shcoar b 7S walls) 49501
KP-.
KP-575 0190 DSANYO CASSETTE
KP-250 1955 IN-DASHW/RADIO
KP.50 12990 130.90
KP.84G {1equrres amp) 79.90 n |495 25990
KP.77G {requres amp) 10490 15490
KP-88G {requies amp) .90 n_uoo 2 16490
KPX-6Q0 |requires amp) 12490 frya05 169.90
KP-7O7G lrequires 3mp) 14400 IC-2 5490
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5.M2 2890/ FIC-6 7190
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WE ALSO CARRY THE RILL LINE N
CAR STEREQ BY: GRUNDIG, MTSU.
BISHI, CONCORD, PANASDML, MA
RANTZ, CLARKN, BLAUPUNKT, FOS -
GATE. AUDIOYOX, CRAIG AND SONY-
SENOFOR CATALDG

6
POWER AMPS/EQUALIZERS
BP-320 420 watisich ) 54.90
AD-360(70 watisicn ) 119.90
AD-3O(30 wantsich - equalzer} . 89.90
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SCOVCHLow Norse C 90 Jipack 599 TDK SAC 90 29
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SCOTCHMaster (1800 1) 599  VIDEOTAPES
SCOICH207(18001) 519 ALBFALS500 1295
MAXELL UD 35-90 uuoam 549  AUBEALISC 1595
TOKL-1800 (1800 1t 522 ALVHST-120(exceplHG) .. 1495
VIDEQ TAPES

WE CARRY: AMPEX, BASF FUILIVC MAXELL PANASONIC MEMOREX.
WEALSO s1ocxwosoaeconowsmonomzvuosomowss
MINIMUM ORDER12 TAPES—100% GUARANTEED

XSU 5000

SH

COMPLETE SYSTEM 10.9% KOSS pro aiAAA 4550
Diskit 3 KOSSHVINC. 3450

DISCORGANI l 9.96 KOSSHVXAC 4850
16 O2.DIRE 1095 KOS HVX 4205
ZEPOSVATAN'I S‘AHCGUN 1495 SENNHEISERHD-420 5250
5C-15MUSC 495 SENNHEISERHD-430 7250
DISCFOOT 1595 AUDIO TECHNICA ATH-7 0495
FULZBUSTER lrodor oetector 8290 CASIOC 80 Ca¥Warch 4500
FUZZBUSTER ELITE detector 13495 -A-PHONE IlDﬂl!emnl:y 16495
BEAM BOX FM-8 antenna 39.95 TEXAS INSTRUMENTS Tt 48

BEAM BOX FM-10 ontenna 6405

ATARICX 200igame)

A7 98 List $4.99
AIB.9BList. $5.49
AI9.9BList $5.99

SO additionol for cossette or 8-track
MINIMUM ORDER: 5 records or fopes N

WE STOCK ALL MAJORLABELS

HOW Y0 DRDER: For shipmesnt within 48 hours, send money order o
2artified check, Two weeks delay on persanal checks. Please add
$3.50 per order for shipping & handling (55 50 for orders oulside
U.S.) N.Y.S. residents add tax.No C.0.D.'s. All merchandise 1007
guaranleed, brand new & factory fresh.

ORDERTOLLFREE (800)221-8180
ALLOTHER MATTERS: CALL (212) 732-8600

MUSIC
WORLD

23 PARK ROW, DEPT.R.T, NEW YORK, N.Y.10038
CALLORWRITE FOR FREE 160 PAGE CATALOG
CIRCLE NO. 42 ON FREE INFORMATION CARD
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microprocessor

of the first key is stored in /C2. This puts
a full 8-bit number on the input side of
the 4016 gates /C3 and IC4. If the CPU
is in the LOAD mode, pressing the INPUT
button will load the binary value of the
two keys previously pressed into the pro-
gram memory. This is accomplished by
pin 2 of /C5 pulling the DMA IN line low,
causing the contents of the data bus to
be directly loaded into the memory loca-
tion specified by the register 0 in the
CPU. The CPU will acknowledge the
DMA by issuing a high on sci. This is
used to reset flip-flop /C5. The iNpUT
switch is also connected to the EFa line.

The hex keyboard also can be used to
input data during a program. It is con-
figured to respond to a 6C instruction.
The RUN, LOAD and RESET buttons are
connected to three NAND gates of
IC17. These gates are flip-flops that ap-
ply the appropriate logic levels to the
CLEAR and WAIT lines which control the
CPU mode. The waIT switch will cause
the CPU to pause. It is arranged so that
the pause will only occur between TpPA
and TpB to insure that valid data and
addresses are displayed when the wWaAIT is
issued. The single-step mode allows the
operator to execute the program one
step at a time, observing the STATE
CODES, Q line, data and address lines, as
well as the action taken by external re-
lays and components, etc. Jumper J/
can select the stopping point during the
single-step mode. If J/ is connected A to
C, then the program will stop only in a
FETCH cycle. If JI is connected B to C,
the stopping point will be each machine
cycle at the trailing edge of TPB. You
may want to try this initially to get a
better understanding of the CPU opera-
tion. However, eventually you will prob-
ably connect J/ to HALT only in the
FETCH mode.

Remember to consult the timing dia-
grams to interpret the contents and
meaning of the ADDRESS and DATA bus
signals.

Slow-Step Clock. Formed from
IC19, the speed of the stepping or tog-
gling clock is controlled by R3. Hold the
STEP toggle button depressed, and adjust
R3 for the clock speed desired.

Test Procedure. To test the combi-
nation of the product and programming
boards, install the six 1K bank-select
jumpers (IA to G). This will locate the
IK memory at 0000 hex. Connect the
input ports so that jumper 1 connects
from terminal A to EF3 and jumper 2
between A and B, selecting instruction
61. Connect the output port jumper 3 A
to B, the 1K memory-select jumper 4 A
to B. Jumpers 5, 6 and 7 are not
required at this time. Install the follow-
ing jumpers on the programming board:
J1 A to C, J2 B to C. Now connect an

AmericanRadinHietary Com

8-volt dc supply between the 8-volt input
and ground on the product board. Use
the circuit shown in Fig. 8. Apply the
power with no ICs installed. Check the
output of the 7805 regulator Q2 on the
product board. The voltage should be
+ 5 volts, +5%. If not, correct the prob-
lem before proceeding.

Remove the power, install the ICs,
and plug the programming board into
the product board. If you are using an
EIf II to program the product board,
remove the 1802, 2102’s and the 1861
video chip. (The 1861 will interfere with
the I/O port allocation unless you use
your giant board to reallocate 1/0O in-
structions to IC4 and IC5 on the prod-
uct board.

When power is applied, the 7-segment
displays should light up. With the latch-
ing switches up, press the RESET button.
The ReSeT LED should be on, as well as
SCo. PAUSE, SC1 and Q LEDs should be
off. Press the LOAD button. The RESET
LED should go off. Enter a 7 on the hex
keyboard, followed by a B, then depress
the INpPUT button. The display should
read 0000 7B, indicating that a 7B is
located at memory location 0000. Now
input 7A, followed by a 3A and 00. The
display should read 0003 00. This pro-
gram first turns the Q light on, then
turns it off and BRANCHES back to the
beginning, running in a loop.

Now press RESET, followed by the Ex-
ECUTE RUN button. Both the RESET and
PAUSE lights should go on, indicating
that both the WAIT and CLEAR lines on
the CPU are high or that the CPU is in
the RUN ‘mode. The Q light should glow.
It is being turned on and off by the pro-
gram. Now press the wAIT button. The
PAUSE light should stay on, the RESET go
off. The program can now stop at any
point in the loop. Remember, it stops in
any machine cycle, so it may stop in a
FETCH Or EXECUTE.

Depress E again. The program will
start up where it left off. Try it a few
times, noting that the program stops
only at address 0000 through 0003 and
that the Q. sco and sci LEDs may or
may not be on. Try to estimate where
the CPU has stopped. Now depress the
S (sTEP) button. Then depress E, hold-
ing the T (TOGGLE) button down. Rotate
R3 until you can follow the program.

Note that the addresses displayed are
one step ahead of the action on the data
bus display and the @ LED. This is
because the SINGLE-STEP stops at the be-
ginning of a FETCH, while the paTa dis-
play and the Q LED are indicating the
previous machine EXECUTE cycle. Refer
to Fig. 4 and follow the timing diagram
through the single-step mode.

To examine memory, press RESET,
Loap and p (Memory Protect). Remem-
ber to release the SINGLE-STEP button.
Now, pressing INPUT will atlow you to
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step through your program. Pressing
and holding the TOGGLE button will al-
low you to review it at a rate determined
by R3. The M button is not used at this
time. Provisions have been made to add
a system monitor which will be activated
with this button. To test the 1/O ports,
write a small program such as those in
Fig. 9 using them.

Construction. Assembly of the devel-
opment system is basically straightfor-
ward, but because of the complexity of
the circuitry, use of pc boards is virtual-
ly a necessity. The boards are double-
sided and very difficult to make, and
their purchase is recommended. Because
of their size, the foil patterns are not giv-
enhere. The patterns and component lay-
out guides may be obtained by sending
a self-addressed 8-inch by 10-inchenvel-
ope with two units of postage to Edito-
rial, Dept. MP, Popular Electronics,
One Park Ave., New York, NY 10016.
Several of the ICs are MOS devices and
require the standard handling precau-
tions.

Once you have assembled and
checked out your development system,
you will be well on the way to proficien-
¢y in designing with microprocessors.
The scope of projects you can design and
build is limited only by your imagination
and ingenuity. Considering the vast pos-
sibilities offered by microprocessors, you
may want to order a supply of several of
the product boards.

PARTS AND KIT
AVAILABILITY

The following items are available from
Netronics Research and Development,
Ltd., 333 Litchfield Road, New Milford,
CT 06776: complete Product Board kit
including all components appearing in
Product Board parts list, $59.95; com-
plete Programming Board kit including all
components appearing in Programming
Board parts list, $79.95. The following
are also available individually: Product
Board printed-circuit board only, $25.00;
Programming Board printed-circuit board
only, $29.00; 86-contact edge connector
with gold-plated contacts only, $5.70; 8-
volt power supply including plug-in trans-
former/bridge rectifier/filter capacitor
assembly, $8.95. Postage, handling and
insurance charges for U.S.A. orders:
complete Product Board kit, $2.00; com-
plete Programming Board kit, $2.00;
Product Board pc board only, $1.50; Pro-
gramming Board pc board only, $1.50;
86-contact edge connector only, $0.50;
8-volt power supply, $0.80. Connecticut
residents, add state sales tax. Toll-free
telephone number for ordering purposes:
1-800-243-7428.
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Expand
your knowledge

ubscribe to BYTE

The 1980’s are here! The decade of the persenal computer
has arrived, and BYTE has made it happen! BYTE — the small
systems journal devoted to personal computers — has helped usher
in the new era. Leading the personal computer revolution, which is
already transforming home and personal life, are BYTE’s 160,000
enthusiastic readers. Their enthusiasm has made BYTE the largest
computer magazine in the world!

To be knowledgeable in the 1980’s you need to know how to
use personal computers. BYTE is your personal guide to the new
era. BYTE tells you how to build, buy, and use computers for fun,
practical purposes, and profit. With help from BYTE, you can experi-
ment right in your own home with graphics, word processing,
computer music, speech synthesizers, simulations, robotics,
personal dafa base management, business computing — and
hundreds of other fascinating hardware and software applications.

Resolve now to expand your computer knowledge.
Subscribe to BYTE!

B U'[ ® the small systems journal
» A McGRAW-HILL PUBLICATION

Fill 1n and mail the coupon loday. Read your first copy of BYTE. i it s

everything you expected, ho?’or our invoice. u isn't, lus![wrik‘ “Cancel” on Ca" us 'OII'free
he invoice and mail it back. 't be billed and the firat Isue i

::cmvomfa mail it 'ou won't and the lirt lsue isyours af 800_258_5485

r-------------------------------1

BYTE Subscription Dept. P.O. Box 590 Martinsville, NJ 08836
Please enter my subscription for:

0 One year $18 (12 issues) [ Twa years $32 O Three years $46

O Check enclosed entitles me to 13 issues for price of 12 (North America only)
O Bill Vi [ Bill Master Charge 3 Bill me (North America only)

CardNurrber Expiration

Signature Narre (please prinl)

Address

City State/Province/Country  Code

Foreign Rates (To expedite service. please remit in U.S. Funds)

0 Canada or Mexico () One year $20 I Two years 336 O Three years $52
2 Europe. one year (air delivered) $32

[J All other countries, one year (surface delivered) $32. Air delivery available on request. 73B0 J

8u1ss330.4d 10) $Y33M -9 MO[(B 3sea|d
-G G G G G G OGN In G SN En e Ee

L-------------------------------

CIRCLE NO. 12 ON FREE INFORMATION CARD ® BYTE Publicasions, Inc 198C
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Heath /Zenith Instruments:

New 10 Hz-225 MHz
Frequency Counter

¥159%

® 10 mV typical sensitivity

® Single input gives entire range
® Crystal-controlled time base

® 0.1,1.0 second dual time gates
¢ Full voltage protection

® Easy-to-read 8-Digit display
®3.38"Hx725"Wx9.0"D

($1.60 shipping & handling)

Heath/Zenith instruments are
professional units that give you
good value for your money.
Awide selection to let you choose
the unit with the features you
need — without paying for a lot
of bells and whistles you don't.
Manufactured to strict Heath/
Zenith standards. Inspected at
every step of assembly to assure
performance to specifications.
They re built to last; built to give

SM-2410" 5 1 st 1o po sk 23 8556 4 0 an 159.95 SM-2420 ..................... 299.95
($2.30 shipping & handling) ($2.75 shipping & handling)
SMA-2400-1,Antenna ............ 9.95 SMA-2400-1,Antenna . ........... 9.95

New 5 Hz-512 MHz
Frequency Counter

$29995

¢ Ideal for 2-way UHF work

® Ovenized, high-stability,
crystal timebase

® 8-Digit resolution

® 10 mV typical sensitivity

® .01,.1,1,10 second gate times
to fit your needs

® Trigger level control

® Frequency ratio function

® Period function

®4.25"Hx10.0"Wx13.0"D

($1.60 shipping & handling)

you reliable service. 61U.S. and
Canadian locations offer service,
should it ever be necessary.
Whether you need a test instru-
ment for electronics service
work, manufacturing and design,
or serious hobby applications,
Heath/Zenith instruments are

a good choice. The selection
offered here is just part of our
total instrument line. Order
TOLL FREE 800-253-0570.

$12995

® Measure voltage, current, resistance
® Easy-to-read Liquid Crystal Display

Hand-held Multimeter gives 0.1% accuracy

New Hand-held
512 MHz Counter

$179%

¢ Easy-to-read 7-digit display

® 10 mV typical sensitivity

¢ Includes nickel-cadmium batteries

® AC or battery operation

® .1 second and 1 second time gates
with automatic decimal point
placement

76

* Five DC voltage ranges — 200mV-1000V

® Five AC voltage ranges — 200mV-750Vrms
® Four DC current ranges — 2mA-2000mA
® Four AC current ranges — 2mA-2000mA

® Six resistance ranges — 200 1-20 M)

® Uses one 9V battery or 120/240 VAC
®20"Hx3.5"Wx75"D

SM-221517 € 5.8 o voedomasedih s 16 b s o 129.95
($1.75 shipping & handling)
IMA-2215-1 Leather Carrying Case
(81.60 shipping & handling)
PS-2350 120VAC Battery Eliminator ..4.95
($1.60 shipping & handling)

PS-2450 240VAC Battery Eliminator . . 14.95
($1.60 shipping & handling)

..14.95

AmericanRadiaHistaory Com

® Leading zero blanking

® Crystal-controlled time base
® Full voltage protection
®2.0"Hx3.38"Wx8.25"D

| SM-2400 . ..................... 179.95

J ($1.90 shipping & handling)

1 PS-2404 120V Battery Eliminator/
Charger (required) ............ ... 4.95

E ($1.60 shipping & handling)
] PS-2405 240V Battery Eliminator/

Charger (required) .............. 12.95
($1.60 shipping & handling)

SMA-2400-1 Telescopic

ANENNA g 5 v = ap BAPE! 577~ smarsmp s & 9.95
($1.60 shipping & handling)

POPULAR ELECTRONICS



professional quality; excellent value

Sine-square wave
Audio Generator

General-purpose
Power Supply

Tri-Power Supply

coe W _G6 B 0

210" 185%

¢ Fixed 5 VDC at 1.5A and two contin-

* Supplies B +,C - and filament uously-adjustable 0-20 VDC at 500mA $18 5 00
voltages ¢ Interconnect outputs in any
¢ 0-400 VDC output at 0-100 mA combination
continuous (125 mA intermittent) ¢ Clutch-coupled 20 VDC supplies for ¢ 1 Hz-100 kHz frequency range
¢ Qutput variation less than 1% from dual-tracking operation ¢ 0.003-10 Vrms sine wave output
no load to full load for 100-400VDC ¢ All outputs short-circuit proof l(l.Ok Qload)
¢ Ripple less than 10 mVrms ¢ Ripple and noise less than 5 mVrms ® 0.003-1V sine wave output
® Output impedance 10 Q from * Load or live regulation provides 1600 Qload)
DLE- T L1 less than 0.1% (20 mV) variation on ® Meter calibrated in volts and dB
¢ C— Voltage 0 to —100 VDC at 1mA 20V supplies and less than 2% e —62 to +22 dB ranges
¢ Filament voltage 6.3 VAC at 4 amp. variation on 5V supply * 0.1-10 V square wave output
® 5.5"Hx13.38" Wx11.25"D ®4.5"Hx10.75"Wx9.0"D 20000 load)
SP-2717 .. ... ... ... 210.00 SP-2718 .. ... ................ 185.00 ¢ 50 nanosecond risetime
($4.40 shipping & handling) (83.15 shipping & handling) ©513"Hx13.25"Wx7.0"D

SE=CME ¢ 4hs mun b s pae gl =T - > 185.00
($2.85 shipping & handling)

Dual-trace DC-10 MHz
Oscilloscope

Combination x1, x10
Scope Probe

$2995

$65000

¢ Two vertical input channels with
10 mV/cm sensitivity

¢ 11-step attenuator for 10mV/cm
to 20V/cm deflection factors

¢ 19-step horizontal time base from
0.2 sec/cm to 0.2 usec/cm

® Vertical accuracy within 3%

® X5 horizontal expansion

e Calibrated 1V peak-to-peak square
wave signal

e Switch-selectable x1 and x10 atten-
uation at probe tip

® Center (ground) switch position
allows quick zero level check

¢ DC to 15 MHz (x1) and DC to 80 MHz
x10) bandwidths

® 35 ns vertical rise time ® 1.0 nS (x10) rise time

® Automatic triggering ¢ Insulating tip, BNC tip adapter,

® 120/240 VAC, switch-selectable IC tip, insulated compensation
®6.9"Hx12.9"Wx19.3"D capacitor adjustment tool, vinyl case
SO-4550 . ............ ... . ... 650.00 PEW=105 tepc. cssescaisans g bos 29.95

($5.50 shipping & handling)

Order TOLL-FREE: HEATH |
8$00-253-0570 S | [hstruments

8:00 AM to 8:00 PM Eastern Time M-F. Sorry, toll-free service not For information on other Heath/Zenith Instruments write:
available in Alaska, Hawaii or Michigan. Call 616-982-3411, 24 hours Depl1010.7104 BentonHarbor, A9022
a day, seven days a week. TLX: 72-9421 GX-383

($1.60 shipping & handling)

To receive your order faster, charge it! 61 Service locations

Use your Visa, MasterCard or Heath Revolving Charge. throughout the United
Please have your card or account number handy when you call. States and Canada

m Heathkit Electronic Centers
WeR Yy inthe U.8" and Canada are
| N listed in phone directory
master charge. Charg-Q-k]t white pages.
prelarrhesn ARl %) & *Units of Veritechnology
Q7 5 Electronics Corporation.
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INEXPENSIVE

AUTO BATTERY

TESTER

BY HANK OLSON

Simulates 200-ampere starter-motor load

N AUTOMOTIVE battery works

very hard, especially when crank-
ing the engine, and if you have a pletho-
ra of electrically operated accessories
that often draw more power than the un-
aided alternator can deliver, it may not
have a full charge to work with. Even a
battery that loafs most of the time may
age to the point where it can no longer
start the engine on a cold day, so it’s a
good idea to check your battery’s health
now and then.

Numerous tests can be made on a bat-
tery, and all of them give some indica-
tion of its condition. But none is as con-
clusive as checking its performance un-
der load. To do that you need a profes-
sioni| battery tester, an inexpensive ver-
sion of which you can build, as described
in this article.

The Circuit. The battery tester,
shown schematically in Fig. 1, assumes
the test current to be 200 amperes at 12
volts. (To determine appropriate load
current, refer to the box.) Using Ohm’s
Law and assuming a 12-volt battery, you
can readily see that load resistor R2’s
value would have to be a very low 0.06
ohm (R = E/I = 12 volts/200 amperes
= 0.06 ohm). Furthermore, its power
rating would have to be a whopping
2400 watts (P = IE = 200 amperes X
12 volts = 2400 watts). Clearly, you’re
not going to find a resistor with these
ratings in your local electronics parts
store. Fortunately, however, you can
fabricate your own power resistor from
available inexpensive materials.
Continuing with our example of 12
volts and 200 amperes, you'll need about
12 feet of 12-inch wide, 0.025-inch thick
steel banding strap (used to cinch wood-
en packing cases) to fabricate R2. Con-
nect the strap in series with an ammeter
that can handle at least 2.5 amperes
across a variable power supply capable
of delivering up to 1 volt at more than 2

78

amperes. Adjust the power supply for a
2-A output and measure the voltage
across the load. If it is over 0.12 volt,
trim the strap until it equals 0.12 V.
Turn off the power supply and discon-
nect the test setup. You've now deter-
mined the length of steel strap to use for
a 0.06-ohm load resistor. (You can use
the same test setup to determine the
length needed for any other battery volt-
age/power ratings simply by changing

inanDadinllict. ~am

the voltage or/and current to the appro-
priate values in the formulas that are
provided in the box.)

You’re not likely to find a switch that
can handle 200 amperes in an electronic
parts store, but a conventional 12-volt
automotive starter solenoid (X! in Fig.
1) will fill your need. Operating current
for the solenoid is controlled by normally
open pushbutton switch S1.

Meter M1, resistors R3 through R6,

POPULAR ELECTRONICS
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Fig. 1. In the circuit, a standard
starter soienoid and contact
are used instead of a switch.

PARTS LIST

D1— 1N4454 diode

D2— 1N4002 diode

D3— 10-volt zener (Motorola ¥4 M10Z 10 or
similar)

K1—12-voit automotive starter solenoid

LED1—Two-color LED (Monsanto MV5091
or similar; see text)

M1—0-1-mA meter movement

R1-—Thyrite varistor for solenoid

R2—See text

R3-—2.4-kQ, V2-W, 5% resistor

R4—2.2-kQ), 2-W, 5% resistor

R5—200-Q, Y2-W, 5% resistor

R6, R7—620-Q, Y2-W, 10% resistor

S1—Normally open pushbutton switch

S$2—Spdt switch

Misc.-— #4 wire cables; suitable Mueller
clips or jumper-cable clamps {2); 12 feet

1

POLARITY

R7
6200

steel banding (for R2); V2" steel or alumi-
num spacers (13); 17 X %" metal L
brackets; ¥s" plywood board; 16-gauge
sheet aluminum; 6-32 machine screws
(1" and Y& long); large flat No. 6 wash-

*SEE TEXT

ers; No. 6 X W2 metal spacers; V4"
machine hardware; assorted terminal
strips (see text); ¥a”-long round-head
wood screws; #24 hookup wire; etc.

and diodes DI and D2 make up a O-to-
6-volt dc voltmeter. When connected in
series with 10-volt zener diode D3, this
meter circuit becomes an expanded-
scale 10-to-16-volt dc voltmeter. Diode
D2 protects the meter against reverse
polarity, while diode D/ protects against
overvoltage when the meter is connected
in proper polarity.

When selector switch S2 is set to po-
LARITY, LEDI glows green if the tester
is connected to the battery in proper po-
larity, red when the connection’s polarity
is incorrect. Note that Fig. 1 shows and
the Parts List specifies an integrated
red/green LED assembly for LEDI. If
you wish, you can replace this with dis-
crete red and green LEDs, connecting
them into the circuit as shown for the
integrated unit.

Construction Hints. As shown in
Fig. 2, the best way to mount the steel
strapping that makes up the load resis-
tor, R2, is on a 34-inch plywood board,
using No. 6 metal—not plastic—spacers
and machine hardware. Start by drilling
a la-inch hole spaced Ya-inch in from
each end of the strapping.

Next, drill two rows of i&-inch holes
through the board, spacing the rows
about 8 inches apart and the holes within
each row about 1 inch apart. Then
mount a metal spacer at each hole loca-
tion with a 6-32 X 1 machine screw,
placing a large flat No. 6 washer under

NOVEMBER 1980

the head of each screw. Mount another
large flat washer on top of each spacer
with a 6-32 X Y4~ machine screw.

Mount the starter solenoid at the right
rear of the plywood board and fasten
one end of the steel strapping to one of
its terminals. Then route the strapping
back and forth from spacer to spacer.
(The washers prevent the strapping from
slipping off the spacers.)

Fasten a large L bracket to the free

@
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©

s ©
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end of the strapping with Va-inch hard-
ware. Then secure the L bracket and
one- and two-lug terminal strips to the
wood base with 34-inch round-head
woad screws.

For the front panel, you will need a
sheet of 16-gauge aluminum. Trim it to
the width of the plywood base. Then, if
possible, bend a 90° lip, about 1 inch
wide, along the panel’s bottom edge (al-
ternatively, use three large L brackets)
and drill three or four !s-inch holes
along the length of the lip to permit
mounting the panel to the plywood base.

Machine the panel and mount on it
the meter movement, integrated LED
assembly (or discrete LEDs), switches,
and two three-lug terminal strips. This
done, mount the panel to the top front of
the plywood base with 3a-inch-long
roundhead wood screws.

Wire the circuit as shown in Fig. 1.
Note that separate #24 wires are used as
voltage sensors and are run in parallel
with the large #4 cables that carry the
actual current. The #24 wires are used to
measure the voltage at the battery be-
fore any voltage drops in the cable re-
sulting from the high-current flow
through R3. When installing the #24
wires, route them along the #4 cables
and use either lacing cord or tape to bind
wire and cable together. Finish the as-
sembly by attaching large Mueller clips
or jumper-cable clamps to the free ends
of the #4 cables.

Use. To use the tester, connect the two
Mueller clips (or clamps) to the battery/
charger system (at the battery’s termi-
nals) in the vehicle you wish to test and
set S2 to POLARITY. If the LED glows
green, the tester is properly connected,
but if the LED glows red, reverse the
connections to the battery.

6-32 X 174" SCREW

=

2" METAL
SPACER

@

LARGE NO.6
FLAT WASHER

6-32-X 1" SCREW

1 1/2" WIDE
u STEEL STRAPPING

S

Fig. 2. Using this diagram as a guide and following instructions in the text,
you can make up your own load resistor from Vz-inch steel banding strap.
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UNIVERSAL " PARAMOUNT

COLUMBIA TUX VCX

NOSTALGIA 20th CENTURY

WARNER BROS.
ALLIED ARTIST

If it's LEGALLY on videocassette, Wonderful World of Video has it!
We stock all major General Release and Adult Tapes in inventory.

PLEASE CHECK BOX AND FILL IN AMOUNT CHECK FORMAT: O Beta O VHS

O SOUPERMAN 64.% O HALLOWEEN 54.%

O 1064.% O BUDDING OF BRIE (Adult) 89.%
O ALIEN 54.% O BABYLON PINK (Adult) 89.%

O JAWS 54.% O EROTIC ADVENTURES OF CANDY
O DEERHUNTER 69.% (Adult) 89.%

O COAL MINERS DAUGHTER 59.% O CALIFORNIA GIGOLO (Adult) 89.%

(New Release) ALL TAPES 100% GUARANTEED!

Enclosed is my Ocheck O money order

OVISA OMC  (cash not accepted) Subtotal
Calif. Res. add 6% tax

Postage, handling
Send Order to: (J Adult Play List Total
Wonderful World

of Video Inc. Card #
6315 Hollywood BIVd.  £yo Date
Hollywood, CA 90028 e

CALL TOLL FREE:
1-800-421-0482 Agdress —
In Californla: City/State/Zip -

1-213-465-8677 Signature -
NOTE: No order can be shipped without & signaturel (I'certify that | am of legal age)

Please send me your: (J Famlly Play List

Name
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battery tester

Now set S2 to VOLTAGE; the meter
should indicate between 10 and 13 volts.
Press and hold LoAD switch S/ for no
longer than S seconds (the limit because
as R2 heats up, from the current flowing
through it, its resistance increases) and
note the meter indication. A fully
charged battery should indicate 10 volts
or more.

Release S/ but leave S2 set to VOLT-
AGE. Start the vehicle’s engine. The me-
ter’s pointer should now swing up-scale
to a point between 13 and 15 volts as the
vehicle’s charging system comes into
play. If you obtain abnormally low read-
ings at any time, try fully recharging the
vehicle’s battery and repeat the tests. If
the condition still persists, the battery is
most likely bad.

You should periodically “load test”
your vehicle’s battery, say, once a
month. Regular testing will help you
keep track of the battery’s condition and
can also indicate preventive mainte-
nance steps to keep it delivering maxi-
mum current for as long as possible. Pe-
riodically clean the battery terminals
and connectors and, unless yours is a
sealed, ‘‘no-maintenance” type, check
the liquid level in each cell often and add
distilled water where necessary. o

SELECTING A LOAD

Battery testers used by professionals
have built-in load resistors specifically se-
lected for testing a range of typical automo-
tive battery power-delivery capabilities. As
a general rule, load-resistance values are
calculated from a simple formula that states
that the load resistor should draw half of
the battery’s maximum current during a volt-
age measurement. Since automotive bat-
teries are usually rated in watts, rather than
current-delivery capability, it is necessary
to first convert to current before you can
calculate the load resistance.

Using the standard power formula P = /E
(P is rated battery power, /is unknown bat-
tery current, and £ is battery voltage), we
obtain / = E/P. Now, let's assume the bat-
tery is rated at 12 volts and 4800 watts.
First, we divide the power rating by 2,
obtaining 2400 watts. Plugging these val-
ues into the formula, we get | = P/E =
2400 watts/ 12 volts = 200 amperes.

Now, use Ohm's Law to calculate the
resistance of the load: R = E/I, where R is
load resistance, £ is battery voltage, and /
is test current (calculated above). Continu-
ing our example, we obtain R = 12 volts/
200 amperes, or 0.06 ohm. Therefore, for a
typical 12-volt, 4800-watt automotive bat-
tery, the load resistance should be 0.06
ohm at 2400 watts.

Using the procedure described above,
you can calculate the required load resis-
tor's parameters for any battery voltage/
power ratings.

POPULAR ELECTRONICS
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o MOS-1416 14-16 CMOS SAFE INSERTER
EX-1 14-16 EXTRACTOR
o MOS-2428 24-28 CMOS SAFE INSERTER °
KIT INCLUDES - MOS-40  36-40 CMOS SAFE INSERTER ° EX-2 24-30 CMOS SAFE EXTRACTOR

OK MACHINE & TOOL CORPORATION

3455 CONNERST.,.BRONX,N.Y.10475U.5.A.
PHONE 1212) 9946600 TELEX NO 125091

PRINTED IN U.S. A,

MOS-2428

st - e
’ 7 L i

MOS-1416

[ WK-7 [ COMPLETE IC INSERTER/EXTRACTORKIT | $29.95 |

[ INDIVIDUAL COMPONENTS |

MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 795
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 795
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 795
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49
EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL $ 7.95

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDEMTS ADD APPLICABLE TAX.

0K MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091
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Don't be fooled by the price.

. This LCD Dual Alarm Chronograph
is probably the best as well as most
useful watch on the market today.

This watch is in a class by itself. With every conceiv-
able convenience ... unmatched feather-light com-
fort ... and rugged dependability with matching,
trim-slim styling.

And it's priced so low, it makes sense to own as an
every-day watch you can wear without worrying or
as an extra watch you use only for running or when
you're working around the house or for its wake-up
alarm and second timekeeping zone when you're
traveling.*

What's amazing is that it gives you TWO of every-

thing other watches selling for ten times as much
boast of when they have just one. And it includes
additional conveniences, like a count-down timer;
50, no other watch, at any price, does as much or
does it better! And this watch is guaranteed for ONE
full year.
WORLD CLASS ACCURACY: First and foremost it's
guaranteed to be accurate to within seconds a
month, three-minutes-a-year. You can be certain the
big, easy-to-read display with the hour, minutes and
running seconds is right on time—to the second.

Your watch also gives you the day and date at a
glance, with no button to push, adjusting automati-
cally for the number of days in any month (including
leap year). Then, so you can see easily in the dark or
when it's dim, there’s a built-in night light.
3-YEAR BATTERY: And this is one watch you won't
have to worry about for a long, long time. The battery
is warranted to last for a full three years.
TWO-TIMING: What is more, you get a second
timekeeping zone. A convenience you'll really ap-
preciate when you travel or when you're doing busi-
ness with a firm in a far-away city. Plus a two-note
chime you can set to go off on the hour to keep the
time from passing you by.
24-HOUR ALARMS AND PERSONAL REMINDER
SYSTEM: The alarm can be setin aninstant for any
minute of any hour. The precision of a digital alarmis
simply unbeatable. If you want, you can leave this
alarm set for the same time every day because
there's a SECOND alarm as well. With two alarms
you'll be able to schedule your day and stick to your
schedule more easily and surely than ever before
30-MINUTES AND COUNTING: In addition, in-
spired by the Space Center, you also geta 12 hour to

*Even in a drawer, it will keep perfect time. Ready
when you want or need it without your touching or
adjusting a thing.

Available in ‘2‘(‘
stainless \ A 2
steel & N 2R
\ b o S

. Cr e T

82

one minute count-down timer. Really, a third alarm,
it's a lot easier to use if you want to be reminded your
time is up or you have to act—when you've promised
to call back in half-an-hour, for example, or have to
put another quarter in the parking meter. With a
count-down timer, you can be sure you won't goof,
and you'll know exactly how much time you've got
left. (If nothing else, those steaks you like rare and
your three-minute eggs will never be over-done
again.)

CHRONOGRAPH SYSTEM: With 1/100th of a sec-
ond precision for up to 12 hours, the dual chrono-
graph literally enables you to command time to stand
still. With the stopwatch you can time any event in its
entirety — from a speech you're preparing to the
length of a phone call you're making to the time it
takes a passer to set up and throw. (A buzzer sounds
when you start or stop the chronograph. A nice fea-
ture since it means you won't have to check to see if
it's timing.)

You can also measure sections of an event, like
the time for the 1/4 or the 1/2 or the times of indi-
vidual finishers in a race. This is Lap Time. In this
mode the chronograph continues timing an event in
memory at the same time that it's stopped to give you
areading on a particular segment.

You'll be able to use either of these modes in
minutes, find innumerable uses for both in your
business and personal life within days.

SUPER LIGHTWEIGHT: Even with all these
functions, you'll hardly know you're wearing a watch.
It's that light and comfortable. Less than one ounce.

The case, which is exceptionally handsome, is
made of a high-impact, virtually impervious black
plastic. An advance almost as remarkable in its way
as those in the microprocessor that controls the
watch’s functions.

THE MOST IMPORTANT FEATURE
OF ALL

Here’s a watch, then, with phenomenal accuracy
and totally unique capabilities; a watch that passed
every quality-control test with flying colors and stood
up to 10 years' of simulated-use tests. And all it costs
is the amazing low price of just $29.95!

It just didn't seem possible to us either. But the
manufacturer, who's been making components for
years for many of the major watch companies, in-
cluding some of the biggest, best-known names,
explained:

CIRCLE NQ. 20 ON FREE INFORMATION CARD

"Of course, you'd expect it to sell for 100% more.
But, once this new kind of case became available,
we knew we could produce a chip (microprocessor)
superior to any we made for anyone else, and sell it
for far less than you'd expect by assembling the
watches ourselves and selling them direct-by-mail,
eliminating the middleman’s mark-up in both man-
ufacturing and selling.”

As proof, in about a year, a major name in the
watch world plans to buy this module and offer this
same watch through normal retail outlets for at least
$60 and maybe more.

ANOTHER CHOICE
This gave us an idea. What if the same watch was
put in a stainless steel case with a stainless steel
band. After some figuring the manufacturer said he'd
include a deluxe mineral glass crystal, so the watch
would be absolutely superb, and all we'd have to
chargeis just $59.95.

CALL 800-228-5959
{Nebraska residents call 800-642-8777)

(Numbers in operation 7 days a week, 24 hours a day)

So, that's your choice of the matte black watch or
the watch in stainless steel with a stainless bracelet.

Whatis more, since you can't get this watch in any
store, we'll send it to you to wear for 30 days without
risk or obligation. If you're not absolutely satisfied, if
the accuracy isn’'t exactly as we say, if you don't find
two timekeeping zones, the two alarms, the dual
chronograph, the count-down timer as useful and
convenient as you supposed, if people don't praise
the look of the watch you're wearing, send it back for
a complete refund. No questions asked.

To order with any major credit card, simply call the
toll-free number above. But we'd prefer, in this in-
stance, since the price is so much lower than for
anything else we sell, that you send us your check to
the address below. Just be sure to specify the Black
Watch or the Stainless Steel Alarm Chronograph
and include the proper amount. (Include $2.50 for
shipping and handling and in lilinois the 6% sales
tax.)

Either way, you'll be getting a watch as good if not
better than any watchin the market today.

At a fraction of the usual price. If
thatisn't class, whatis?

Dept. 18-8081 /WL I/ TELELD
733 Lee Street B

Des Plaines, IL 60016
© Dimensions Unlimited, Inc. 1980
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BUILD A

SUPER MUSIC MAKER

Using just one microprocessor chip, 25 tunes
can be generated—even more if a PROM is added

OR generating digitally synthesized
sequences of musical tones, it’s hard
to beat a large-scale integration (LSI)
chip, such as the General Instrument
AY-3-1350 IC. That chip, used in the
“Super Music Maker™ project described

-

BY TOM CAUDLE

here, is' perhaps the most powerful and
flexible music synthesizer IC on the
market. Actually a microprocessor with
a tone-generation program in an inter-
nal memory, it stores short segments of
25 popular tunes and three chime se-

J) i
£e

quences, each of which is individually
selectable. While this alone makes the
AY-3-1350 unusual, there’s more. The
chip can also address an external, pre-
programmed ROM (read-only memory)

(Continued on page 85)
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Fig. 1. The circuit uses three ICs: the microprocessor, an eight-input NOR gate, and an optional EPROM.
PARTS LIST
C1—2200-uF, 16-V radial-lead electrolytic R1, R2, R3, R6, R7, R9, R20, through Note 1: The foliowing are available from
C2—220-uF, 25-V radial-lead electrolytic R24— 10 kQ Bullet Electronics, Box 401244, Gar-
C3— 1000-uF, 10-V radial-lead electrolytic R4— 1 MQ land, TX 75040: complete kit of parts,
C4—10-uF, 15-V radial-lead electrolytic R5, R18—33 k2 less /C3, SPKR, and switches, for
C5, C6—0.1-uF disc capacitor R8— 1.8 kQ $23.50. Also available separately:
C7—240-pF disc capacitor R10, R11, R25— 100 k2 drilled, plated, and silk-screened pc
D1, D2, D3— 1N40O0O series, 1-A rectifier R12, R15— 10-k{? vertical potentiometer board for $5.00; AY-3-1350 IC (IC1) for
D4, D5, D6— 1N4 148 switching diode R13—47 kQ2 $12.00; 8-section and S-section DIP
D7, D8-—4.7-V, 1-W zener (1N4732 or simi- R14— 1.5 kQ switches for $2.00.
lar) R16-—180-Q, ¥2-W, 10% resistor Note 2: Master Music, P.O. Box 448, Mt.
D9— 12-V, Y2-W zener (1N963 or similar) R17—330-Q, 2-W, 10% resistor Vernon, MO 65712 will supply the fol-
IC1—AY-3-1350 (General Instrument) R19—47Q lowing items: sample music 2708
IC2—CD4078BE 8-input NOR-gate R26—2.2 MQ horizontal potentiometer EPROM with more than 800 notes of
IC3—PROM (see text) S1—Eight-section DIP switch popular music for $12.50; 2708
Q1, Q3, Q5, Q7—2N2222 or similar tran- S2-—Five-section DIP switch EPROM music albums with 1024 bytes
sistor 83, 34, S6, S7—Spst normally open push- containing 25 selections (more than
Q2--2N4403 or similar transistor button switch 500 tunes available; write for informa-
Q4, Q6—2N5494 or similar transistor S5—Part of S2 tion) for $15.00; sample music 2716
The following are %4-W, 10% resistors un- SPKR—Miniature foudspeaker EPROM with more than 1600 notes of
less otherwise specified: T1—12-V, 1-A transformer popular music for $27.50; double mus-
Misc.—PC board, sockets, etc. ic albums in 2716 s for $32.00.
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and, by using the appropriate address,
play any tune in the ROM’s “‘catalog.”

Circuit Description. As shown in
Fig. 1, the Super Music Maker project
consists basically of three ICs: ICI, the
microprocessor /synthesizer chip; IC2, a
4078 CMOS eight-input NOR gate;
and IC3, an optional EPROM (erasable
programmable read-only memory) into
which an *“album” of tunes is pro-
grammed. The remainder of the circuit
includes an audio amplifier for driving a
small speaker (or the input of a power
amplifier) and a power supply.

During program execution, IC/ sets
its address lines at pins 10 through 17 to
00. Closing the EXT ROM-enable switch
(part of DIP switch S7) initiates the fol-
lowing sequence. When all lines are at
logic low, the output of IC2 goes high
and sends Q7 into conduction. In turn,
Q7 applies a ground to the tune address
lines through D4 and D5. The output of
IC2 is also applied to enable pin 20 of
IC3, where a logic high turns off this IC
and presents a high impedance on the
IC’s I/O lines at pins 9 through 11 and
13 through 17. This allows the address
data to be read from the same lines on
which the EPROM’s information ap-
pears. The tune address is then read and
stored by ICI. On the next cycle, Q7
cuts off and enables IC3. If ICI’s inter-
nal tunes are selected, /C3 is disabled by
pull-up resistor R2] on enable pin 20
and Q7 conducts continuously.

During operation, IC/ tests for the
presence of external PROM IC3 by go-
ing to address location 377 octal and
testing for octal 125. If the proper code
is sensed, an internal flag in IC/ is set.
The tune address lines are interrogated
and then that particular memory loca-
tion in I/C3 is played. If no PROM is
sensed, /CI plays the internal tune at
the preset tune address. The program
then tests for the “next tune” switch clo-
sure; if it senses it, /C/ steps to the next
tune and plays it. This operation works
in either the internal or external tune
mode, permitting all tunes in IC/ and
IC3 to be played. (Note that the chimes
cannot be played when IC3 is selected.)

TEMPO control R26 sets the speed at
which IC! plays the notes, while PITCH
control RI5 sets the reference frequen-
cy. The waveform at pin 26 of IC! is one
quarter of the oscillator frequency; it
can be varied over a two-and-a-third oc-
tave range, from 50 kHz to 250 kHz,
with the PITCH control.

Dual in-line package (DIP) switches
S1 and S2 provide the letter/number
address selectors required for addressing
a given page of tunes in IC! and IC3.
Also part of S/ is the EXT ROM-enable
switch, and §5 is part of S$2. Normally
open spst switches are used for RESET
and NEXT TUNE switches $3 and S4 and
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G F H Page Number
11 1 1
01 1 2
10 1 3
0 0 1 4
11 0 5
01 0 6
10 O 7
0 0 O 8

Fig. 2. Page-select settings for S1.
Shaded area is used only for the 27 16.
Zero indicates open switch; one, closed.

optional door-chime switches S6 and S7.
Finally, switches F and G at pins 22 and
23 of IC3 are part of S1.

The audio amplifier section, at the
lower right in Fig. 1, consists of a pair of
Darlington circuits, @3/Q4 and Q5/06.
With the arrangement shown, the cir-
cuit’s output has a certain amount of
exponential decay, which gives it an or-
gan-like sound. By eliminating the Q5/
Q6 circuit and jumpering the 12-volt
line, as indicated by the dashed line, to
the top terminal on the speaker, output
volume can be increased, but the tones
will have faster attack and decay times,
producing a sound more like a piano. If
you wish, you can soften this tone by
installing optional capacitor CX.

Programming External Memeo-
ry. The system is designed to use either
a 2708 (1K X 8) or, with a few simple
modifications, the newer 2716 (2K X 8)
EPROM. Since ICI] can address only
256 bytes at a time, however, the high-

order address bits must be manually
switched to play all the memory by clos-
ing the F and G toggles in S7. Each 256-
byte block comprises a “‘page’ of memo-
ry (see Fig. 2 for details on how to select
individual pages), which means that a
2708 has four pages and a 2716 has
eight pages of memory. Since the fre-
quency and duration of each note are
defined by an eight-bit code, a 2708
four-page ROM can accommodate a
combination of 1024 notes and rests,
while an eight-page 2716 ROM can ac-
commodate 2048 notes and rests. The
only limitations here are that no single
tune can contain more than 256 notes
and rests, and no page can have more
than 25 different tunes.

The 2708/2716 series of EPROMs
are static memory devices that can be
programmed, erased, and then repro-
grammed numerous times. Widely used
in the computer industry, they are sup-
plied by several major manufacturers at
prices that make them relatively inex-
pensive for nonvolatile memory.

The EPROMSs are programmed
(“‘blown’’) by selecting an address loca-
tion and applying a 24-volt pulse to the
desired program pin. Articles on build-
ing and using devices to program
EPROMs with tunes of your choice
have appeared in POPULAR ELECTRON-
ics (see August 1980). If you have the
capability to program EPROMs, you
can use the programming charts in Fig.
3 as a guide. The three least-significant
bits (LSBs) in Chart A define the length

Musical notation Octal Binary Name Frequency (HZ) Octal Binary
& 0 000 F 175 00 00000
F= 185 01 00001
J et G 196 02 00010
J. 2 010 G 208 03 00011
J A 220 04 00100
3 011 A= 233 05 00101
B 247 06 00110
‘. MLy C (middle C) 262 07 00111
C} 5 101 Q= 277 10 01000
c] D 294 1 01001
7, 6 110 D= 311 12 01010
E 330 13 01011

(] 7 11
A F 349 14 01100
. g = 370 15 01101
Fig. 3. Chart A (above) 392 16 01110
gives the fength of o~ 415 17 01111
each note. Chart B (right) A (international A) 440 20 10000
defines the actual music  , _ 466 21 10001
pitch. Codes 377 and 376 8 494 22 10010
cannot be used as ‘rest" codes. C 523 23 10011
C = 554 24 10100
D 587 25 10101
D= 622 26 10110
B 659 27 10111
F 698 30 11000
F= 740 31 11001
G 784 32 11010
G= 831 33 11011
A 880 34 11100
Az 932 35 11101
B 988 36 11110
Reset Silent 37 11111
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music maker

Address Data
0 {tune select timeslot)
Tune 1

{end of tune marker)

Tune 2

More Tunes

Last Tune

377 %
377 )
377¢ {end of tune marker)

377 {end of tune marker)

376 {end of listing)

000

v 000 Not Used

000

377 125 {external ROM enable key)

Fig. 4. PROM memory allocations for
a simple programming example.

of the note (0 through 7), the shortest, O,
being a sixteenth note and the longest, 7,
being a whole note. In Chart B, the
upper five bits define the actual musical
pitch. Octal 077, for example, would be
a middle C of whole-note duration. De-
pending on the system being used, the
code may have to be converted to hexad-
ecimal or binary format.

Required with each tune is an end-of-
tune marker of octal 377 or binary
11111111, Also required in the PROM
is octal 377 at location 0 and octal 376
at the end of the last tune. The end of
each page must be marked with octal
125. In a 2708, actal 125 (55 hex) is
required at octal locations 377 (FF hex),
1377 (1FF hex), 2377 (2FF hex), and
3377 (3FF hex). Figure 4 gives a simple
programming example.

If you don’t have an EPROM pro-
grammer or prefer not to blow your own
PROMs, you can buy preprogrammed
PROMs at reasonable cost (see Note 2
in Parts List).

Construction. Since only low-fre-
quency digital signals are present in the
Super Music Maker, the component
layout is not critical. The use of a
printed circuit board and sockets for the
ICs are highly recommended. An ac-
tual-size etching-and-drilling guide for
the board and a component-placement
diagram are shown in Fig. S.

When assembling the project, be
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Fig. 5. Actual-size etching and drilling guide for
a printed circuit board for the project is shown above.

Below is a guide for component layout.
Q7
-60-G\ \]
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careful to observe the polarities of
diodes and electrolytic capacitors and
lead locations on the transistors. Do not
install the ICs in their sockets until told
to do so in the following procedure.

If you decide to use a 2716 EPROM
for IC3, some minor changes must be
made in the circuit. Pin 19 of /C3, the
+12-volt supply-line connection for the
2708, becomes the eleventh address bit
(A10) for the 2716. An auxiliary switch
with pull-up resistor (S5 and R24 in Fig.
1) are used at point M to allow this addi-
tional address to be switched. Then, re-
move RI/9 and D8 and jumper from
point M to the R/9 pad whose trace goes
to pin 19 of /C3 and remove D9 and R17
and jumper from pin 21 to pin 24 on
IC3. With these modifications, there
will be +5 volts on pins 21 and 24, and
pin 19 becomes address bit A10 on IC3
for the 2716 EPROM.

After assembling the circuit, and be-
fore the ICs are installed in their sock-
ets, apply power and check the power
supply section to make sure the proper
voltages are present. If all voltages are
present at the night places, turn off the
power and install the ICs in their respec-
tive sockets, making certain that they
are properly oriented.

Exercise the usual safe-handling pro-
cedures to prevent damaging the CMOS
ICs with static electricity. That is,
ground yourself and tools before han-
dling the ICs to drain off any charge.
Once you pick up an IC, holding it by its
narrow edges only, don’t put it down un-
til it is installed in its socket.

Checkout and Use. Set ROM-select
switch EXT in the S/ assembly to off,
and check that all address switches are
also off. Pressing RESET switch S3
should then cause the Westminster
chime to play. Adjust TEMPO and PITCH
controls R26 and RI5 for the most
pleasing sound.

USING THE SUPER
MUSIC MAKER
IN A CAR, VAN OR RV

The project can be operated on a vehicle's
12-voit dc electrical system if a negative bias
is provided for the 2708 EPROM. A separate
9-volit battery will do fine and will last a long
time, since the current drawn is only 20mA.
(CAUTION: Never operate the project without
negative bias or the 2708 will be damaged.)
No negative bias is required when a 27 16) not
a Texas Instruments TMS2716) EPROM is
used because only a single 5-volt is required.
Circuit changes for using the 2716 are de-
tailed in the text.
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AO Toreador

BO William Tell

CO Hallelujaty Chorus
DO Star Spangled Banner
EQ Yankee Doodle

A2 America, America
B2 Deutschland Leid
€2 Wedding March
D2 Beethoven's 5th
E2 Augustine

A4 Hell's Bells

B4 Jingle Bells

C4 LaVieen Rose
D4 Star Wars

E4 Beethoven's 9th

A1 Johno Brown's Body
B1 Clementine

C1 God Save the Queen
D1 Colonel Bogey

E1 Marseillaise

A3 O Sale Mio

B3 Santa Lucia

C3 The End

D3 Blue Danube .
E3 Brahm's Lullaby

Chime X Westminister. Chime
Chime ¥ Simple Chime
Chime Z Descending Octave Chime

Fig. 6. Tunes programmed into the
AY-3-1350 (IC1) microprocessor.

Check to see if the system is operating
properly as follows. First, set section A
in S7 to on and all other sections in both
S1 and S2 to off. Pressing the RESET
switch should cause the “Toreador™
song to play (see Fig. 6 for a list of the
tunes programmed into the AY-3-1350
and their addresses). Randomly select a
few more addresses and operate the RE-
SET switch to determine if the proper
tunes are played.

If you ‘ve installed a preprogrammed
PROM in IC3’s location, you can play it
by simply switching from internal to ex-
ternal ROM with the EXT switch in the
S1 assembly. The tune address selected
by S1 and S2 will then be activated
when the RESET switch is operated and
that tune will play. While the chime
sequences in JCI will not play with the
EXT switch closed, the NEXT TUNE switch
will allow you to step through all the
tunes programmed into /C3.

Applications. The versatility of the
AY-3-1350 gives it a broad range of
uses. It can be interfaced with doorbell
buttons, toys, and telephones and could
make a clock capable of playing a differ-
ent tune every time it strikes the hour. It
could also form the heart of a novel
annunciator system. O

mericanRadioHistorv.Com

TRS-80 $679.
OASOIL

Level I,
16K

TRS-80 Pocket
Computer

INCLUDES
CASSETTE
INTERFACE

Atarl 800 16« raM
$849.

$999.

32K $1059. 48K $1119.

No hidden charges! Write
for complete catalog
featuring TRS-80, APPLE,
ATARI, and PET.

TO ORDER TOLL FREE

800-258-1790
.D (In NH call 673-5144)

6 South St.,
Miiford, NH 03055
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Sabtronics Hand-held Digital Multimeters

Having such excellent instruments makes
it tough to explain our low price.

Accurate performance you can
rely on, time after time. That’s what
you expect from a quality DMM. But
don’t expect to pay as much for it any
more. Because now Sabtronics brings
you top quality DMMs with more fea-
tures and better accuracy than other
comparable units on the market today.
And ours cost surprisingly less!

We cut the price.
Not the quality.

What you get is a precision
crafted instrument that features
single-chip LSI logic, as well as a laser
trimmed resistor network. And a sta-
ble band-gap reference element en-
sures better long-term accuracy.
Basic DCV accuracy is 0.1%. The
Model 2035A gives you 32 measure-
ment ranges and 6 functions. The
Model 2037A has an additional tem-
perature measurement function and
comes complete with a sensor probe.

First in features.
First in price.

Both models feature touch-and-
hold capability with the optional probe
—it’s so convenient, you'll wonder
why the expensive models don’t have
it yet! And two-terminal input for all
measurement functions — this elimi-
nates lead switching and makes your
job easier.
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Of course, auto zero, auto polar-
ity and overload protection are stand-
ard. And you get 200 hour operation
from a single 9V transistor battery. A
low battery indicator warns you of the
last 20% of battery life. And the big,
sharp LCD readouts allow easy view-
ing in bright sunshine or low ambient
light. Built-in calibration references
let you calibrate the unit any time,
any place.

You can buy Sabtronics multimet-
ers assembled or in kit form with sim-
ple step-by-step instructions.

Why the low price?
We sell what we manufacture,
directly to you.

Send in the coupon and order
your new digital multimeters now.
Credit card holders may call.

o N D D D D D D AT D S S D S Sn G S R SR WD S G S SR S S G G5 GE GE SN GE D G R G Gn D G DGR GR 6D N aR A

1 Sabtronics International, Inc., 5709 N. 50th Street, Tampa, FL 33610, (813) 623-2631

’ Please send me the following:

§ —Model 2035A Hand-held Multimeter kit(s) @ $74.95each .......................... $
I — Model 2035A Hand-held Muitimeter(s). assembled @ $99.95each ................ $
1 ___ Model 2037A Hand-held Multimeter kit(s) @ $93.95each .......................... $
1 ___ Model 2037A Hand-held Multimeter(s). assembled @ $119.95each ............... $
: THP-20 Touch-and-Hold Probe(s) @ $19.95€ach .................................. $
1 Shipping and handling @ $5.00 perinstrument™ ... .. ... .. ...ccouiiiiiiiain. . $
1 Fordelivery inFlorida, add4% Sales Tax ............... i e . $
1 10% deposit for C.O.D. OFdeIS .. .. i it $
: lenclose [Jcheck [ moneyorder. (Allow 2 to 3 weeks for personal checks to clear.)

1 Charge: [J Visa [0 Master Charge

BRIEF SPECIFICATIONS
DC Volts: 100wV to 1000V, 5 ranges;
AC Volts: 1001V to 1000V, 5 ranges;
DC Current: 0.14A to 2A, 5 ranges;
AC Current: 0.1uA to 2A, 5 ranges;
Hi-Ohms: 0.1Q) to 20M{}, 6 ranges;
Lo-Ohms: 0.1Q) to 20M{, 6 ranges;
Temperature: —50°C to +150°C
(—58°F to +302°F), 2 ranges (Model
2037A only); Dimensions: 3%" wide
X 6%"long X 1%" deep (89 X171 X
36mm); Weight: 11 oz. (excl.
battery); Overload Protection:
1000V DC or AC peak all voltage
ranges, 250V DC or AC peak all Ohms
ranges, 2A/250V fuse all current
ranges.

Making Performance Alfordable

sabtronics

INTERNATIONAL INC.

.Accounl No. Exp. Date
In

g Name

:Address -

I City State ZIP

I -Continental U.S. only. AK, HI, &
Tescooeceasaasees

PR $6.00_ anada $7 50; overseas air mail $21.00.
-
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ng and the Apple.

If you could talk to Orville Wright, he’d
tell you the problems he faced as a turn-
of-the-century engineer. You could tell him
all about the technological solutions

available to today’s engineer and scientist. ..

particularly a 20th century phenomenon
that tests assumptions and defines models
before a project gets off the ground.

The Apple personal computer.

Computation, calculation,
analysis...the power to
pilot your projects.

With a highly-integrated system from
the extensive Apple personal computer
family, Orville and brother Wilbur would
have increased their productivity. Perhaps
even launched the Kitty Hawk Flyer well
before 1903.

An Apple in their hangar would have
freed them from the time and tedium of
crunching numbers by hand.

An Apple in your lab or office will give
you the problem-solving capabilities you
demand from a big computer...without
the time-consunung problems typical of
remote processing.

But the Apple system solution doesn’t
stop there. It keeps on soaring with proven
performance, power and expandability

¢TI0
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Apples existing software library includes
a program that plots the shape of an
airfoil, given its parameters.

that's unparalleled for analyzing alterna-
tive paths of design and modeling a
wide variety of physical processes.

Want more memory? Depending on
your choice of system, Apple has memory
expandable to 64K bytes or 128K bytes.
Prefer wide displays? Choose 40 or 80
characters. Need to control instruments
in the lab? Get on the IEEE 488 bus. Over

100 companies also supply peripherals for
Apple because Apple is the most popular
personal computer with the least com-
plicated interface.

Want an efficient system of data storage
and access? Apple’s 5" disk drive not
only offers you increased application
versatility, but high density (143K bytes),
high speed and low cost. You can even add
up to four or more drives to your
Apple system. With
proven reliability,
no wonder it's the
most popular drive
on the market today.

S 9 your own
9% programs, the
Apple also speaks
in languages other
than FORTRAN: Pascal,
BASIC, PILOT and 6502
assembly language.

Where to learn
more about Apple,
the small-yet-
serious
solution.

Let your
imagination
soar with
Apple.
Discover the 20th
century tool versatile
enough to monitor
quality controls and

manufacturing sched-
ules, orchestrate
tolerance tests and
determine alternative

Wilbur determined that birds didn’t have to constantly flap
their wings to fly. With an Apple, he could've determined the
fixed-wing design of the Kitty Hawk Flyer much faster

FORTRAN that helped
to design a 20th century

flying machine.

Fluent in the same language that helped
to design the 747, Apple FORTRAN lets you
tackle differential equations at the touch of
a key. And since more the 170 companies
also offer software for the Apple family,
you can have one of the most impressive
program libraries ever...including vast
subroutine libraries for math, science
engineering and statistics. When you write

parts selection. Learn why Apple emerges
as the technological leader of reliable
personal computer products that increase
your productivity.

Let the Apple dealer show you how,
by putting the system of your choice
through its paces. He'll tell you about our
extended warranty, support and service.
And he’ll prove that a personal computer
is not just a flight of fancy but a serious
solutien. Don't let history pass you by.
Visit your nearest Apple dealer, or call
800-538-9696. In California,
800-662-9238.

pplcgcomputer
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NOW CLEANING YOUR OWN
DISKETTE HEADS COULD SAVE
YOU A*40 SERVICE CALL.
AND A LOT MORE.

The recording heads on your
diskette drives may be dirty—
andthat can cause you a lot of
grief. There's the servicernan
you have to call when the
machine doesn't perform. (You
know how much service calls
cost these days!) There's
machine down-time. idie data
entry clerks. All the other delays
a cranky machine can cause.

And that service call m'ght
not even be necessary.

3M solves the problem
in seconds-—-and leaves

heads are microscopically cleaned
. your heads ., without wear, without abrasion.
Computer Room Clean’: This 3M head-cleaning

The Scotch® head-cleaning  diskette kit has been evaluated
diskette kit leis you clearrthe and approved by major diskette
read-write heads on ycur drive manufacturers. It's the
8" or 5¥4" diskette drives. b just  best possibie way to clean your
30 seconds, without any heads without service calls or
disassembly, mess or bother, machine teardowns.
the heads can be completely
cleansed of cirt, dust, magnetic
oxides—all the things tha: can
get into your machines every
day. And foul them up.

Just saturate the special
white cleaning pad in its facket
with the cleaning solutior. Then
insert the jacket into the disk-
ette drive and turn it on. Your
machine does the rest. The

At only $1 per cleaning—
it's the best insurance you
can get.

This fast-cleaning new Scotch
kit comes with everything
}/ou need (including special
luid, applicator tip, cleaning
diskettes) to handie up to
30 cleanings. That's only about
a dollar a cleaning.

With the Scotch head-clean-
ing diskette kit, you could save
yourself a lot more than just a
service call. So try this remark-

A Scotch cleaning diskette shown
before use, and after 15 cleanings
of recording heads.

the dealer nearest you, call toll
free: 800-328-1300.

(In Minnesota, call collect:
612-736-9625.) Ask for the
Data Recording Products
Division.
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SC-2 gives
your cartridge
more than
The Finger!

The famous SC-1 stylus
brush (standard of the record
and hifi industries) now has a
synergistic fluid called SC-2.

SC-2 Fluid enhances and
speeds cleaning and yet
protects diamond adhesives,
cartridge mounting polymers
and fine-metal cantilevers
against the corrosive effects
of many other “cleaners.”

The Discwasher SC-2
System. Stylus care you can
finger as clearly superior.

discwasher’

PRODUCTS TO CARE FOR YOUR MUSIC

1407 N, Providence Rd,
Columbia, Missouri 65201
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Editorial

The Great Software Ripoff

It is really amazing how many good,
honest citizens who are kind to children
and pets, help senior citizens across
streets, and wouldn’t think of keeping
the extra nickel in change that the news-
dealer gave by mistake are perfectly
willing to steal software. After all, that’s
what it is when you make up ten cas-
settes of that new computer game for
the guys in your club or when you and
your brother-in-law chip in on a new
album, one taking the disc and the other
making,a cassette copy. Not only are
these practices fundamentally unethical,
but they amount to taking potshots at
the goose that lays the golden egg.

Naturally enough, anyone who in-
vests capital in producing software of
any description does so with the expec-
tation of making a profit, and if the
opportunity for that is taken away so is
the motivation for creating the software
in the first place. It was not too long ago

that owners of the rights to high-level
languages were almost willing to bypass
the hobby market completely, fearing
that they could not adequately fend off
unauthorized distribution of their prod-
ucts. A repeat of that situation does not
seem likely, but many of the small inde-
pendent suppliers may well bail out if
they find themselves working as a public
service.

Though sanctions against unautho-
rized copying by individuals exist, even
the RIAA (Recording Industries Asso-
ciation of America), the watchdog for
the music recording industry, admits
that enforcement is virtually impossible.
And while sophisticated producers of
computer software are often able to pro-
tect against piracy by hiding secret iden-
tifiers in their code (record companies
cannot do the equivalent), they are
equally powerless against individuals.

The only real solution to this is that

people remember what is fair and act
accordingly. Making a back-up copy
(technically a violation of copyright) is
one thing, but giving copies to all your
friends is clearly another. If the problem
remains serious, we may end up with a
legislative solution (probably expensive)
that no one will like. More important,
the victims of software ripoffs are not
faceless companies, but honest individu-
als who pay the price driven up by others
who lack scruples. Another point to re-
member is that many software suppliers
started as hobbyists, and you may some-
day be selling programs yourself.
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This advertisement is about a few wall
timers | installed in my home. | expected them
to automatically turn my lights on and off and
make my home appear lived-in, even when |
wasn't at home.

But | was in for a surprise. The timers started
to buzz. Not loudly, at first, but still very notice-
ably. Then, after a few months, they started
buzzing more loudly. And finally a few of them
pooped out completely.

ABSOLUTELY SILENT

No wonder. The timers | bought were
mechanical devices with a motor and moving
parts that switched on and off every 24 hours.
In time, the parts aged and buzzed as they
wore out. Eventually, they went out complete-
ly. | called my light timers, “Buzz Boxes™ and
knew the electronic revolution was not far be-
hind with a silent and more dependable unit
that would do a lot more.

Last month Dynascan Corporation con-
tacted me with a new wall timer which they
called the "Night Sentry.” This one was totally
solid state, no moving parts and above all,
absolutely silent. But there were a few plea-
sant surprises.

LIVING PATTERN PROGRAM

, The Night Sentry is very easy to program.
Just turn a dial to the time (an AM or PM
indicator appears) and press a button which
turns on the light. Set the time you want the
light to go off and press the same button to turn
the light off. Keep repeating this process and
the Night Sentry will remember the entire
program and repeat it for youin silent accuracy
year after year after year.

You can also program it inits ‘living-pattern’
mode. Simply turn your lights on and off
throughout a typical day as you normally do.
After 24 hours the Night Sentry will remember
the exact pattern and your timer will operate
your lights just as you yourself did-all
automatically.

LONGER BULB LIFE
If by chance you have a power failure, the

Night Sentry will keep its memory for at least 5
minutes. Since most power failures are

NOVEMBER 1980

happened.

momentary, you won't have to reprogram it.
But if the power failure is longer than five
minutes, when the power does come back on,
your lights will remain in their off position.

The Night Sentry has a unique feature that
in time could actually pay for the unit. Most
bulbs.burn outbecause the power surges each
time a bulb is turned on. These power surges
weaken a bulb. The Night Sentry has a built-in
‘soft start’ system that eliminates the surge
and thus your buib will last up to three times
longer than its normal life. This is a very
important feature for outdoor lighting where
bulbs are often more difficult to change and
seem to always go out in the dead of winter.

BATTLESHIP CONSTRUCTION
When Dynascan Corporation developed the
Night Sentry, they decided to go overboard
and produce a product that far exceeded
standard specifications. For example, the
Raytheon Triac used in the system was de-
signed for 220-volt products—not just your

- S g
The Night Sentry is almost as small as a
typical light switch so you could even install
two of them in a double gang wall plate.
standard 110-volt wall switch. There are
transient surpressors built to take a voltage
surge of up to 2500 volts—in short the Night
Sentry was built like a battieship.

Even if you've never installed a light switch
in your life, you'd find it a snap to install the
Night Sentry. Just turn off the power at your

My wall timers were great
for the first year. Then
a strange thing

By Joseph Sugarman, President
JS&A Group, Inc.

fuse box, connect two wires by twisting them
together and screw the Night Sentry into your
old electrical box. Installation takes less than
five minutes and you use the same wall plate
you had on your switch before.

| have recently replaced all of the timers in
my home. | even added a few in places like my
bedroam so that all my lights turn on when it's
time to get up. | don’t need an alarm clock now.
My outdoor and indoor lights are now silently
and efficiently controlied, and my house looks
lived in even when I'm away.

TRY ONE OUT

We urge you to order a Night Sentry for only
$24.95plus $2.50 for postage and handling
(Minois residents add 6% sales tax) or order
two for $47 plus $3.00 postage and handling.
Credit card buyers may call our toll-free
number below. We'll send you a Night Sentry
solid-state timer complete with easy-to-install
instructions and a one-year limited warranty.
There is also a three-way switch timer for $5
extra per unit.

Then use the Night Sentry for a month.
Program it. See how silently it operates and
then arder more for the other rooms in your
house. If, however, you're not completely
satisfied, retum your unit within 30 days for a
prompt and courteous refund, including your
postage and handling.

| can personally recommend the Dynascan
Night Sentry timers. | have them throughout
my home and my friends have them too. They
really add to our security and peace of mind
and | urge you to at least order one at no
obligation, today.

AN\

Dept.PE One JS&A Plaza
Northbrook, lIl. 60062 (312) 564-7000

Call TOLL-FREE ........ 800 323-6400
Inlllinois Call ........... (312) 564-7000
© JS&A Group, Inc.,1980
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The Age of Affordahle Pers

In 1978 Ohio Scientific introduced {
a revolutionary new low cost com- |
puter — the Superboard II. This
computer provides all important
personal computer features on a
single board at a cost of under $300. The Superboard II received rave
reviews by microcomputer experts such as:

"We can heartily recommend the Superboard II computer system for

the beginner who wants to get into microcomputers with a minimum of

cost. Moreover, this is a 'real’ computer with tull expandability’’
POPULAR ELECTRONICS MARCH, 1979

"The Superboard II weighs in at $279 and provides a remarkable
amount of computing for this incredible price”’
KILOBAUD MICROCOMPUTING FEBRUARY, 1979

"The Superboard II and its fully dressed companion the Challenger 1P
series incorporate all the fundamental necessities of a personal com-
puter at a very attractive price. With the expansion capabilities
provided, this series becomes a very formidable competitor in the home
computer area’’ INTERFACE AGE APRIL, 1979

"The graphics available permit some really dramatic effects and are
relatively simple to program. . .The fact that the system can be easily
expanded to include a ﬂoppy means that while you are starting out with
a low-cost minimal system, you don't have to throw it away when you

are ready to go on to more complex computer tunctions. At $279,
Superboard Il is a tough act to follow”’ RADIO ELECTRONICS JUNE, 1979

"The Superboard is an excellent choice for the personal computer
enthusiast on a budget”’ BYTE MAY, 1979

Since the introduction of Super-
board 11, the cost of personal com-
puters has actually gone up with
new models by major manufacturers
ranging from $1000 to well over
$4000 due to the general cost of
inflation and the increasing func-
tionality included in these com-
puters. Today Cleveland Consumer
Computers is offering you the orig-
inal Superboard II at its original
price of just $279. In today’s
economy this is by far the best buy

in personal computing ever!

The Superboard II can entertain
your whole family with spectacular
video games and cartoons, made
possible by its ultra high resolution
graphics and super fast BASIC. It
can help you with your personal
finances and budget planning,
made possible by its decimal
arithmetic ability and cassette data
storage capabilities. It can assist you
in school or industry as an ultra

powerful scientific calculator, made
possible by its advanced scientific
math functions and built-in
“immediate’”’ mode which allows
complex problem solving without
programming! This computer can
actually entertain your children
while it educates them in topics
ranging from naming the Presidents
of the United States to tutoring
trigonometry — all possible by its
fast extended BASIC, graphics and
data storage ability.

The machine can be economically
expanded to assist in your business,
remotely control your home, com-
municate with other computers

and perform many other tasks via
the broadest line of expansion
accessories in the microcomputer
industry.

This machine is super easy to use
because it communicates naturally
in BASIC, an English-like program-
ming language. So you can easily
instruct it or program it to do
whatever you want, but you don't
have to. You don’t because it comes
with a complete software library on
cassette including programs for
each application stated above. Ohio
Scientific also offers you hundreds
of inexpensive programs on ready-
to-run cassettes. Program it yourself
or just enjoy it; the choice is yours.

The Superboard II comes fully
assembled and tested. It requires

+ 5V at 3 Amps and a video monitor
or TV with RF converter to be up
and running. $279.00

Standard Features:

¢ Uses the ultra powerful 6502
Microprocessor.

¢ 8K Microsoft BASIC-in-ROM.
Full feature BASIC runs faster
than currently available personal
computers and all 8080 based
business computers.

¢ 4K static RAM on board expand-
able to 8K.

¢ Full 53-key keyboard with
upper/lower case and user
programmability.

¢ Kansas City standard audio
cassette interface for high
reliability.

¢ Full machine code monitor and

1/0 utilities in ROM.

[
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snal Computing is Still Here.

Software:

Ohio Scientific and independent suppliers
offer hundreds of programs for the
Superboard 11, in cassette and mini-floppy
form. Here is a sampling of popular Ohio
Scientific programs for the Superboard II.

EDUCATIONAL PROGRAMS SBI&CIP Price
BASIC Tutor Seres SCE-38 $35.00
2T lock Tutor E-35 6.50
j- Continents Quiz SCE-332 6.50 .
gii:rg:%ppy Dehinite Integral SCE-326 8.50 Hardware:
Ve o French Drill & Tutor SCE-339 5.50
Tt & : Serman leécl)(r)& Drill ggg-g;Z g.£ Superboard Il
q q q angman -324 X ifi i i 3
Direct access video display has 1K LogTutors 13 SCE-344 §50 610 Board ‘;f,:‘:gg‘&?g‘gjgg;;,‘;ﬁg'ﬁe;ﬁ,"‘ s219
of dedicated memory (besides 4K RS Sceoe 830 Challenger 1P, 8K static RAM ex-
user memory), features upper Mo ors 13 SCE 348 550 R maotau  twe - happy disk
. 1X lu - = » -
case, lower case, graphics and Metric Tutor & Quiz SCE-335 6.50 drives. Requires +5V@ 4.5amps. 298
gaming characters for an effective e e g5 MioiFloppyDiskDrise @ fc'sPICO
screen resolution of up to 256 x ;’ﬁ%&‘gé%‘g&gnﬂmﬁs SCEQIS G DOS software and conneztor cable.
256 points. Normal TV’s with Address Book SCB-523 9.00 g:mgagble with Gl?ﬁtp«!ln%er
overscan display about 24 rows of o om e e
24 characters without overscan up Mailing List (8K) SCB-524 6.50 30 Board Asspecified inthe advertisement. 229
to 30 x 30 characters S G RCe e e 300 AC3P 12’ combination black and white
: lmes>a cu lon . TV/video monitor. 159
FERSONAL PROGRAMS RO o00 4EP 4K RAM chip set 79
iorhythm -71 X o
: Calorie Counter SCP-708 6.50 PS-005 5V 4.5 amp power supply for
n tlﬂ“al Extl‘aS' Checking Account SCP-719 9.00 Superbo.
. . perboard II. 35
lﬁoan F:;%xcle e gg;;}g :g PS-003 Mini-floppy power supply. 29
. erson atent r - .
e Available 610 expander board eV SCP-720 900 ngPSSGSDms %pz/%‘.""fgbsgrd I MS“"““" " 8
features up to 24K static RAM GAME PROGRAMS SeGTeT %0 ) 9 ciigitl:xtend;caitlBr}f\;SIg ramdom
sebal -975 6. E :
(additional ) s dual mini-floppy Black Jack SCG-955 6.50 access and sequential files. 49
h k Civil War SCG-977 6.50 CS-600 Metal case for Superboard I, 610
interface, and an OS] 48line Desroyer scssl 830 and 630 board and two power
expansion interface. Hokey SCG-979 6.50 supplies. 49
i CS-610  Metal case for single floppy disk
Lander 5CG-925 6.50 :
e Assembler/Editor and Extended New York Taxi SCG-956 6.50 drive and power supply. 49
M . C . . Poker SCG-962 6.50 AC-12P  Wireless AC remote control system.
achine Code monitor available. Racer sca-sis 850 InchiUdes cogtml e, P e
pace War - - modules and two appliance
¢ 630 I/O Expander. 2:" ik gggg;g gg modules for use with 630 board. 178
RGB color and NTSC composite ?:TTa;{'f)e SCG-34s g.50 ACI7P ?é’nms&ie?.“rﬁ'l ;fc'g:‘vlv:‘;é‘:v’ves
] Tank SCG-950 14.00 , }
color outputs Wlth up to 16 colors, i protection devices and door unit for
Dual 8-axis joystick interface, AC B 610 Bocrd caps \&epwhi'ilh 6301 board. 2::
Q q i Boar: ams anual.
remote control interface which . e Challenger 111 Manual. o

mates with AC-12P, home security
interface which mates with the
AC-17P, 16-line parallel I/O inter-
face, 16-pin I/O bus interface
which allows the connection of

To Order:

Or to get our free catalog CALL 1-800-321-5805 TOLL FREE.

Charge your order to your VISA or MASTER CHARGE ACCOUNT
Ohio Residents Call: (216) 464-8047. Or write, including your check

or money order, to the address listed below.

CLEVELAND CONSUMER
Ecomnuvens & COMPONENTS

P.0O. Box 46627
 Cleveland, Ohio 44148 _ __

parallel I/O lines or high speed
analog I/O module, or a PROM
blaster or solderless interface pro-
totyping board, programmable
sound generator and program

e —— ——— —— — ——— —_——

selectable modem and high speed
printer ports, anr(;lmore.lg F nrder rﬂrm: Elﬁﬂlsb%g?scglggwgﬁENTs ‘éﬁ;,.ggﬁiﬁaiz 44146
O Superboard II $279. O 630 Board $229.
. . . O 610 Board $298. O AC-3P 12" B-W Monitor $159.
Freight Policies All arders of $100 or more O Mini-Floppy Disk Drive $299. OCIP Sams Manual $8.
than $100 please add $4.00 to cover shipping (Attach separate sheet for other items.)

costs. Ohio Residents add 5.5% Sales Tax.

G teed Shipment Cleveland e —

uarantee lpmen evelan

Consumer Computers & Components ADDRESS:

guarantees shipment of computer systems CITY ST 'ATE:

within 48 hours upon receipt of your order.
Our failure to ship within 48 hours entitles
you to $35 of software, FREE.

=

r
|
|
I
|

are shipped freight prepaid. Orders of less |
|
|
|
l

Payment by: VISA: _ MASTER CHARGE: __ MONEY ORDER: _
| CreditCard Account#
| Expires: Interbank # (Master Charge)
! TOTALCHARGED ORENCLOSED:$_____ (OhioResidentsadd$.5% SalesTax)

All orders shipped insured UPS unless otherwise requested. FOB Cleveland, Ohio.

h————.————-—————-—————————————————

Hours:
Call Monday thru Friday
8:00 AM to 5:00PM E.D.T.

CIRCLE NO. 55°ON FREE INFORMATION CARD

|
|
|
|
|
|
|
ZIP: I
|
|
|
|
|
4
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Video Review magazine tests a lot
of sophisticated video products.
They get to see virtually every
make and type of color TV receiver
Which makes their selection of
Magnavox as their standard TV
receiver pretty impressive.
“We thought the Magnavox picture
quality and resolution were superb.
Ever since Video Review began
testing products, says the maga
zine, “we've been looking for a
top quality, 19-inch TV set that
might serve as a standard of refer-
ence for all of the other products
we test. . video cameras, video
cassette recorders, video cassettes
‘We thought the Magnavox
picture quality and resolution were
superb, and that off-the-air sensitiv-
ity was also extremely good.
‘Major VHF channels were
received with uniformly accurate
color fidelity. This receiver
preduced superior color pictures

8

view knows a bright ,_lde
hen it sees one. @

even when using its own indoor
VHE and UHF antennas’’

“The special tuning features and
remote control capabilities of the
Magnavox receiver are awesome”’

The tuning system is purely elec
tronic and totally digital,’ they con-
tinue. “There is a fine tune switch
and a memory lock button. If any
channel is received mistuned, the
user simply fine tunes up or down
in frequency by holding the button
and when perfect tuning has been
achieved, the button is released and
the memory lock button is
depressed once.

Nearby is Magnavox's Video-
matic feature. Depressing this
button activates the electronic eye
for automatic brightness adjust-
ment, color ad|ustment circuits and
automatic fine tune"’

...unusually good for any receiver.”

Overall, Video Review rated the
Magnavox 9.5 or better (out of a

CIRCLE NO. 46 ON FREE INFORMATION CARD

AmericanRadioHistorv.Com

Simulated TV picture. Simulated ~ood cabinet.

possible 10.0) on Video Quality,
Reception Sensitivity, Color Fidelity
and Video Resolution and Fidelity.
As they put it, . .unusually good
for any receiver.

We can only add that once you
see a Magnavox color TV at your
Magnavox dealer, we think you'll
agree

For Magnavox color TV specifi-
cations, write Magnavox Consumer
Electronics Ccmpany, Dept. 700,
P.O. Box 6350, Knoxville
Tennessee 37914

1980 MAGNAVOX CONSUMER ELECTRONICS CO

The brightest ideas in the world
are here to play.
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Letters

Noise Generators and Tinnitus

I have had several letters with regard
to uses for noise generators such as those
described in my Experimenter’s Corner
of March 1980. One of the more inter-
esting came from a reader who suffers
from tinnitus (the perception of sounds
which are not actually present). He
wondered if a noise generator would be
effective in masking the tinnitus, which,
in his case, is both a background noise
and a pulsative noise synchronized with
his heartbeat. He noted that he gets
some relief by listening to the “pepper
and salt™ noise produced by a nonbroad-
cast TV channel via an earphone. He
also stated that his background tinnitus
is almost eliminated by the high-pitched
sounds produced by crickets and other
insects on a summer evening.

It is indeed possible that a noise gen-
erator could be used to partially alle-
viate tinnitus by simulating and mask-
ing the noise. If any reader has sugges-
tions or wishes to correspond with the
original letter writer regarding tinnitus
or pulse-triggered masking circuits,
please send them to me in care of popu-
LAR ELECTRONICS and I will forward
them.—Forrest M. Mims.

Switch Identification

In “Experimenting with a Sound-
Effects Generator” (May 1980), one
side of switches S74 through SI8 is
labeled 0. Does this mean “logic 0”? If
so, where is it supposed to be connected?
To ground?—Dale Hileman, Topanga,
CA 90290.

As identified in Table I1, one side of
each of these switches is connected to
logic 0, which in this case is ground,
logic 1 being +5 volts. The switch
points can all be connected together and
then to ground.—Ed.

Out of Tune

=

nent Alternative

* SFFFEEFES
|
| revens

When you select Tandberg, you are investing
in a product which is designed primarily to
enhance and expand your permanent music
library, As the time comes to make that
addition to gour music system, choose the
Tandberg TCD 440A and see why its en

©1980 Tandberg of America, Inc., Labriols Ct., Armonk, N.Y. 10504

gineering and design excellence have made it
the mos! highly acclaimed cassette deck in the
world. Or for aninvestment alternative, choose
the Tandberg TCD 420A with many of the
same outstanding qualilies.

TANDBERG

The European Alternative

CIRCLE NO. 75 ON FREE INFORMATION CARD

In “Build a LED Pendulum for Digi-
tal Clocks™ (July 1980, p. 30), the con-
nections between the 7400 and the 7442
'should be reversed. That is, pin 1 of the
7400 should go to pin 11 of the 7442 and
pin 5 of the 7400 to pin 1 of the 7442.

In the Project of the Month in August
1980, the output terminal of the 741 op
amp should be labelled 6 instead of 1.
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k e Quality Electronics
Q ’ INC. For Less !

Send For Our FREE Catalog Today! :

Featuring the Largest Selection and the Lowest |
Prices on a wide variety of quality electronic
products, including: Computer Peripherals, i
Solar Devices, Speakers, Audio Equipment, and !
much much more! Take advantage of our 25!
years as America’'s foremost supplier of dis-
count electronics.

For Faster Service f
visf | Order By Phone :
! 1-617-245-3828 " !

.

100%

olt: . (under full sun). Excellent battery subslitute

Fac‘ory :n (r:?\es?s(gr radios, s;all motors & :amrs.;lc. Corr::es

i i I} boao r

Guaran‘eed! té;nsimv;::lu;o:nh 18" insutated wire leads. o
Po'y-P-ais-COMPLETE COUPON AND MAIL TO-

SELECTABLE
VOLTAGE

SOLAR PANEL
UNIQUE!

® Snap-On Reflectors
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