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BUILD A BY DARREL LOWERY

LED PENDULUM
for Digital Clocks

Give your modern clock
an old-fashioned look

HE CIRCUIT shown here can be used to give an elec-
tronic digital clock the appearance of having a pendulum
that swings back and forth just like an old-fashioned clock.

Three inverters within a 7404 hex inverter are used as the
clock, with a resistor and capacitor determining clock speed
(hence, the pendulum “swing” speed). These elements can be
changed in value to increase or decrease the speed of the pen-
dulum.

The clock signal is gated by NAND gates in the 7400 into
the up or down count pins of a 74193 synchronous up/down
counter. The up or down counting mode is selected by the two
remaining gates of the 7400 that are wired as a setreset flip-
lop. This flip-flop changes state when the pendulum is at eith-
er end of its swing.

The four outputs of the 74193 drive the 7442, a 4-line to
10-line decoder. The 10 outputs of this IC are connected to 10
LEDs. Each of the 10 outputs remains high, with a “low”
travelling through them with the input count. As each pin
goes low, its associated LED glows as its circuit is completed.
The 7442 can sink up to 16 mA. If more current is needed,
substitute a 7445, This IC can handle up to 80 mA.

Note that the 10 LEDs are physically arranged so that they

appear to be in a pendulum arc. 9]
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COUPLING
" TO
TTL LOGIC

BY BRUCE CUNNINGHAM

THE MoST common form of IC logic
in use today is transistor-transistor
logic (TTL). Although a single TTL
stage can drive several other TTL
stages, its output current is limited to 16
mA. Thus, for a TTL stage to drive a
high-power circuit, some interface must
be used. Usually, this takes the form of
a discrete transistor that can tolerate
the current and voltage requirements of
the load. Such a circuit is shown here.

To determine R/ (which controls the
transistor base current), divide the cur-
rent through the load by the beta of the
transistor. The value of R/ can then be
found by dividing 4.1 V (the +5-volt
supply minus the 0.9-volt drop of QI
and DI) by the base current, and sub-
tracting the 130 ohms of the IC internal
resistor.

For example, assume a transistor with
a beta of 75, a 40-ohm load, and a + 20-
volt supply. The TTL IC, of course, is
operated at its conventional +5 V. The
load current is found from 20 V/40
ohms or 500 mA. Base current is ap-
proximately 500 mA /75 or 6.67 mA.
The total resistance in series with the
base is 4.1 V/6.67 mA or 615 ohms.
Subtracting the 130 ohms of IC internal
resistance leaves 485 ohms as the value
of R/. However, to insure full saturation
of the transistor, make R/ 10 to 20%

less than the calculated-value. &
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POPULAR ELECTRONICS

Rounding Out a System

DURING the past few months, a
number of new items have be-
come available to increase the usabili-
ty of your personal computer system.
Possibly one of the most exciting, at
least to me, is the new printer offered
by Centronics.

The printer, Model 737, looks like
the company’s Model 730 with a face
lift. However, there is really more to it
than that. The Model 737, which is
priced at $995, still features a low
profile, but introduces letter-quality
printing using a dot matrix head.

[EEenTronics

Centronics Model 737 Printer.

Other features of the new printer
include:

O True proportional spacing,

making the printer ideal for use

in low-volume word-processing

applications. *

[ Printing formats ranging up

to 132 columns in the expanded

print mode.

O Forward and reverse line-

feeds, which make it possible to

enter super- and subscripts in

the printed text.

[0 Underlining, and expanded

characters to enhance copy.
The printer comes equipped with a
parallel interface. An RS-232 serial
interface is also available as an option.
The machine can use either roll paper,
fan fold or single sheets. Like the
Model 730, the 737 can handle multi-
ple copies such as invoices (five plus
an original). A summary of the speci-
fications for this new printer is given
in the table.

Centronics is not abandoning the
Model 730, but has, instead, made it
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Computer Bits

By Carl Warren

even more accessible to users who
want hard copy at a low price. As of
February of this year, the Model 730
was reduced by $200, to $795.

SPECIFICATIONS

Centronics Model 737 Printer
Speed: 22 lines/min. at 80 char./line or 60
lines /min. at 20 char./line, justify left
Characters/Line: 80 max. (10 cpi); 132

max. (16.7 cpi)

Print Width: 8 in.

Character Structure; NX9 dot matrix
(proportionally spaced) or 7X8 dot
matrix (monospaced)

Line Feed Buffer: Capacity for 255 pending
line feed

Line Feed Repeat Rate: 12 line feeds/sec

Vertical Spacing: 6 lines/inch

Horizontal Spacing: Monospaced: 10 or
16.7 char./in. Proportional: 8.2 to 24.6
cpi depending on text; 13 to 14.5 cpi
ava. density. Numerics monospaced at
12,5 cpi for tabulating data.

Character Sets: Primary: 96 US ASCI
proportionally spaced characters

Secondary: 96 US ASCIl monospaced
characters

Input Data Format: 7 parallel data bits

Input Data Rate: Up to 2200 char./second

Size: 1412"'W X 11”D X 5"H

Weight: 12 b
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Hard disk Technology isonevery-
one'’s mind right now, especially with
the availability of the new 8-in. hard-
disk Winchester type drives. The most
popular drive seems to be the one
manufactured by International Mem-
ories Inc. (IMI). This particular drive
has been picked up by a number of
Original Equipment Manufacturers
(OEMs) for incorporation into either
complete computer systems or as sub-
systems for the more popular micro-
computers.

One of the newest entrants to the
subsystem market place is the LOBO
Model 7710 hard-disk memory sys-
tem. It incorporates the IMI drive, a
controller, and related software.

The LOBO drive is designed to be
used with a Radio Shack TRS-80,
Apple, or any S-100 bus microcom-
puter. According to the company, the
7710 is completely compatible with
the disk operating systems used by
these computers for floppy drives,
with little or no modification. The new
unit, which is available now, is priced
at $4995, and fits in approximately
the same space as a standard 8-in.
floppy drive.

The Imagination Machine. When
considering your first machine, you
may want to start out small and then
expand. Should this be the case, the
APF Electronics IM-1 Imagination
Machine might be what you are look-
ing for. This microcomputer system is
built around the Motorola 6800 and is
an upward-growth machine. The user
can buy it as a game and add items
such as a keyboard, printer disk sys-
tem, and a modem.

APF views the Imagination Ma-
chine as a home entertainment center,
and has developed a number of educa-
tional and entertainment software
packages to go with it. The IM-1 has
a base suggested retail price of $500,
with additional pricing for added op-

APF Electronics IM- 1 Imagination Machine with peripherals.
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9140
Gets It All.

We just knocked down the last reasons for not going digital in a
multimeter. Fast continuity measurement. And price.

Beckman’s exclusive Insta-Ohms™ feature lets you do continuity checks
as fast as the analogs. And Beckman’s superior technology and experience
let you own this beauty for such a reasonable price.

Of course you get a lot more. Like 7 functions and 29 ranges including
10 amp ac/dc current capability. 0.25% Vdc accuracy. In-circuit resistance
measurements and diode/transistor test function. Two years’ typical operation
from a common 9-volt battery. In other words, all the features you want in
one hand-held unit of exceptional good looks and design.

With 1500 Vdc overload protection, 100% instrument burn-in, plus
rugged, impact-resistant case, you’re assured of the utmost in dependability and
long-term accuracy. You get a tough meter that keeps on going, no matter
how tough the going gets.

So visit your dealer today and get your hands on the DMM that does it
all. Or call (714) 871-4848, ext. 8927 for your nearest distributor.

BECKINV AN
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tions. Among its many features are
both hi- and low-resolution color
graphics, and a sound synthesizer to
add realism to games provided by the
company or the ones you create your-
self using APF BASIC.

Should education be your bag, and
you have been considering using a
computer in some way, Radio Shack
is willing to lend a hand. It has recent-
ly made available a 27-page booklet
that briefly describes a microcomput-
er in the classroom, and provides some
guidelines for selecting a system. Al-
though the booklet carries a price tag
of $1.00, it is available free from most
Radio Shack retail stores.

Using Your Computer. When
you bought your personal computer,
and perhaps tried justifying it to your
spouse, the first question that proba-
bly popped up was: “Now that you
have it, what will you do with it?”
When the personal computer industry
got started, the only answer was to
learn about computers. But that has
changed a great deal. This is most
likely owing to the efforts of software
makers such as Personal Software®,
The goal of this company, whose pres-
ident is Dan Fylstra, is to provide soft-
ware that makes the microcomputer
really worthwhile to own, in the home
and the office.

One of the first things that Dan and
his company did was to determine
who bought and used personal com-
puters, and for what. Basically, they
found that the microcomputer was
bought as an entertainment system
and for learning purposes.

Among the company’s many soft-
ware offerings are: A backgammon-
type of game called “Gammon
Gambler” at $19.95 for either the Ap-
ple or Commodore PET. This one’s a
hard one to beat because it thinks
along with you and learns with every
move. Also in the game field is
“Checker King” for the Apple, TRS-
80, and Commodore PET. This game
is really a challenge, and for $19.95
will keep you busy for hours,

Although there are more games
than the foregoing, Personal Software
has other types of offerings. Specifi-
cally, it has either developed or ac-
quired software packages that are de-
signed for the professional. These in-
clude VisiCalc®, which stands for vi-
sual calculator. This package, priced
at $150, is for the Apple, TRS-80,
PET, and, by the time you read this,
the Atari 800 personal computers.

VisiCalc is a dynamic program that
allows you to build tables of virtually
any type of data important to you.
Further, you can take some form of
action on the data by specifying,
through user-defined formulas, how
each data item is to act with or react
to another data item. For example,
the total of columns or rows can be
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generated or percentages taken of var-
ious items and placed into separated
data fields, without user intervention.

This software package is only the
tip of the iceberg since the company is
making all the business-type software
inter-compatible. For instance, one of
the newly acquired packages is the
CCA Data Management system for
the Apple ($99.50) which features In-
dex Sequential Access Method
(ISAM) files. This data manager can
be used with VisiCalc-created files to
allow you to pull various types of data
from the individual records. Personal
Software has made this package
available for the Radio Shack TRS-
80 ($74.50), but without the ISAM
feature,

Following the same line is Desktop
Plan® ($99.50) for the Apple comput-
er. This package, like the data base
manager, can use the file created by
VisiCalc and is intended for financial
analysts who want to create models
for complex business problems.

According to company spokesman
Bill Langenes, two other software sys-
tems geared for the professional will
be available later this year. These new
systems are called TrendCalc®, for
statistical analysis, and VisiPlot®, to
create graphs of data in various for-

Finally, a sports car that expresses your individuality, your values.
Theé MiGi Il An elegant, authentically detailed replicaof the classic

1952 MG-TD. :

v,

Own a sports car custom-builtfor you. Or take pride in assembling
it yourself. The MiGi I is a complete package designed for easy
conversion of the dependable Volkswagen Beetle. The lightweight
body made of steel-reinforced fiberglass insures years of carefree
beauty with no depreciating rust. You'll enjoy improved gas
mileage and performance. All from Fiberfab, the world’s oldest and
largest component sports car manufacturer.

The MiGi II unites classic design, mechanical simplicity and
economical operation in a car that will never be out of date. Redis-
cover the legendary excitement of sports car driving: the MiGi IL

Send the coupon today. Or call TOLL FREE now for complete

information: 800-328-5671,
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VisiCalc being used on an Apple Il.

mats on the CRT or printer. These
packages will be for the Apple com-
puter at first, with similar packages
for the TRS-80, Atari-800, and PET
to be made available at a later date.
All the professional programs are
geared to work in tandem and give the
businessman the flexibility he or she

may be looking for with his micro-
computer.

Although most of the programs be-
ing developed by Personal Software
are for either the Apple or TRS-80,
the company does have plans to devel-
op similar packages for the Heath/
Zenith H-89 microcomputer. As you
read this, VisiCalc is being made
available for users of this machine.

Word-processing is another im-
portant application for microcomput-
ers. Several different types of editors
and formatters are available on the
market today. Among the most useful
is a formatter named ‘‘Textwriter.”
This software system was developed
by Organic Software for systems of
the CP/M and Northstar type. How-
ever, Lifeboat Assoc. has modified it
for a number of systems, including
Heath and Radio Shack.

Although this formatter is designed

to be used with your system editor (or .

one of the editors available from Life-
boat), it offers more power than the
so-called integrated packages. With
the Textwriter system, you can format
text in just about any way you want.
This includes specifying footnotes.
The footnoting is very important be-
cause the note goes at the proper loca-

(Continued on page 39)

1000 Turners Cross Road South EL-7
Minneapolis, MN 55416

CALL TOLL FREE: 800-328-5671

O Enclosed is $2 for MiGi II color brochure.

O Enclosed is $15 for color brochure and assembly manual.
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Weve gotitall
together.

Xcelite

Nlcholson
Welley, Wiss
Xcelite

Take a quick look round this ad and
you'll agree that “All together” is no
exaggeration. Whether you're making
or mending, cutting or joining, measuring
or stripping, there's a Cooper tool that's
just right for the job. Don't take chances
on tools.Specify Cooper and get’em
right the first time!

! < -
Crescent S

m 1ne ’uw UE;BV Uil UL
BOKER"CRESCENT "LUFKIN® NICHOLSON WELLEH WISS "XCELITE"
PO. Box 728, Apex, North Carolina 27502. Tel: (919) 362-7511. Telex: 579497.
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COOPER
INDUSTRIES

BASIC PROGRAMMER'S SHEET

ProgramName: ASCT T faypererm — Pus | of dr
Programmer: _ (" AR L M&g REN Data: £-2~20 Project no/name_ D cm o

computers

BASIC PROGRAMMER'S SHEET

Program Neme: _A-SOT T Hawer =R Page_ Z of X -
Programmer: (AR L Eﬁ.ﬁﬁ R A Date: 4 ﬁ—gq Project no/name__ (7 = o

Program langth in lines: __/ - Bytes: Version of BASIC: TR S-K0 [./ Program length in lines: _ 7 2~ Bytas: Version of BASIC:_TRS—§0 [/
Crass reference: Cross
LINE # BASIC STATEMENT REMARKS LINE # BASIC STATEMENT REMARKS
10l Crenp R0 CLS CLEAR SoME SPACE i/ MEM~ ZO\IE T =15 FHEW jab G READY 6 PAGE.
DRY AND CLEAR THE ScBEEN IE TESE IS TRUE
dolppen "I | NG QPEN FIR INPUT oNey oA/ 50| PRINT M3 DUTPIT THIE MESSAGE
CHANNEL Mo | THE FIEE
MAME Po! NTED 7o BY THE WINeENT T Are T AT END [KEEFP
VARIABLE FM$. THIS (5 G2 ING
USED 50 7HE cALLING
FROGRAM cAN AAME EUES, o0\l we wevl “pEPREss exTER|pAes commans
12 covTivve s co f
30| R T=] 70 /5 COYY'T LINES
/ol o TO 3D Go BACK AND RESE&ET
#0|ie EOE() THEN 120 18 FILE. POINTER 15 AT COUNTER I
END GO TO ENDING
ROY TINE — lgo|lcresE; FND SEVERAL pIRS e IIops
can BE wERE wv-
B LinvE INPUT .-H} 2 GET FHE ME SSAGE CruDIvE A RETVEA
R Bl & 1= ¢gSEPR Af A
coF-RIPTINE
- Go| =M1 A 7 E =
Mm$ To BEGIN AT S1u
PasiTioN (Ariows Egr@
s PACES)

A program such as this can be used fo call up data stored in a TRS-80.

tion on the page without causing an
overflow on the page. Also, should the
footnote be larger than the space
available on the page, the remainder
of the note is passed onto the page
buffer for the next page so it appears
at the bottom as it should.

The Textwriter package is pat-
terned after larger mainframe-type
processors and, consequently, is made
for professional use. This, naturally,
has two connotations. Yes, there are a
number of commands required to
make the package work correctly. So
it is not intended for use by the aver-
age, unskilled worker. Second, the
formatter allows the professional
bookwriter, researcher, et al, to for-
mat his or her copy in a manner that is
most suitable for publication:

Features of the system.include:
chaptering, where the system allows
you to name a chapter and provides
running heads and title pages; index-
ing as the text is being built, or at any
convenient time (key words or phrases
can be identified to be included in an
index). Textwriter will not only form
the index, but alphabetize it with cor-
rect page numbers. These are only a
few of the functions in the package,
but by themselves they make it worth
the $125.
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File Programs. Along the software
line, here is a helpful hint for the
month.

You may not be aware that you can
handle some of your data files in an
efficient manner to assist you in the
creation of messages, typing letters,
etc. You can do this by developing
your files with either a program writ-
ten in BASIC or with your text editor,
saving the information in ASCII (so
that the information is in the same
form in which it was written, without
compressing it in anyway).

Files that are saved in ASCII for-
mat can then be read using a BASIC
program sheet like the one shown
here, and manipulated in almost any
manner that you want. The program
that is shown assumes that you have
data saved in a file, in this case on a
Radio Shack TRS-80, and want to
call it up for some kind of help.

This routine can be incorporated
into any one of your programs. With a
little imagination, the calling routine
can specify parameters to be passed to
open different information files. A
programming worksheet such as that
shown is a valuable item, and is de-
signed by you. Its use will save you
moves when designing a program
from scratch. &

MORE INFORMATION
Further information about products
mentioned in this month's column can
be obtained by contacting the compa-
nies directly.
APF Electronics Inc.
444 Madison Ave.
New York, NY 10022
212-758-7550
Centronics
Data Computer Corp.
Hudson, NH 03051
603-883-0111
Lifeboat Assoc.
2248 Broadway
New York, NY 10024
212-580-0082
LOBO Drives International
935 Camino Del Sur
Goleta, CA 93017
805-685-4546
Organic Software
1492 Windsor Way
Livermore, CA 94550
415-455-4034.
Personal Software, Inc.
592 Weddell Dr.
Sunnyvale, CA 940886
Radio Shack
Dept. NR-17,
1300 One Tandy Center
Fort Worth, TX 76102
817-390-3272.
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