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NO. 1IN SERIES

GUARDING
YOUR

MILITARY
EXPERIENGE

EXTRA INCOME

If you have experience in anﬂ
branch of the Armed Forces, you have
the chance to earn good extra income
while you hold one of the most impor-
tant jobs in America. In an Army
National Guard unit close to home.
Take income, In the Army National
Guard, the work you've put into military
service can really go to work for you.
For instance, if you left as an E-4 with
three years experience, you can earn
over 51500 ayear. As an E-5 with 6
years experience, over $1700. And, if
you have a critical skill you may also
qualify for a cash bonus. To see exactly
how far your rank and experience can
take you, check out the chart below.

PER YEAR (Including)
Annual Training

E-3 with
21 years $1375.68
3+ years . 1427.34
E-4 with
3+ years 1519.92
4+ years 1630.17
E-5 with
4+ years 1687.11
6+ years 1789.80

Plus, a part-time job in the Army
National Guard fits in well with your
current lifestyle. Because all it takes is
two days a month of your time, along
with 15 days annual training. And, in
the Guard, you're serving close to home,
helping the people in your community
and state when natural disasters or
emergencies occur.

xtra income that's important to
you, in a job that’s important to your
community. It's just one reason to Guard
your military experience in the Army
National Guard.

To learn about other reasons- from
benefits to new skills—contact your local
Guard recruiter, or call toll-free
800-638-7600.

*In Hawaii: 737-5255; Puerto Rico: 723-4450; Virgin
Islands (St. Croix): 773-6438; Maryland: 728-3388; in
Alaska, consult local phone directory.

The Guard is
America at its best.
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Laboratory Measurements. As pre-
viously stated, only 3 MHz of video
information is delivered to the CRT.
The intensity of luminance is 7000°K,
producing a sharp, bold picture. (Note
‘that degrees Kelvin in this instance is
not-a temperature, but a scale of bright-
ness—7000° K being at the high end of
the scale for a CRT.) The regulation of
high and low voltages is good—ranging
between 96 and 100% in all instances.
Video signal-to-noise ratio is 42 dB, and
dc restoration is a quite adequate 88%.
Convergence ranks with the finest: 99%.
Tuner sensitivity is satisfactory, and
there is very good protection from CB
interference.

Comments. This is a well-built chassis
that uses the latest of Sylvania’s ad-
vanced integrated circuits, These chips
are augmented with a surface acoustic-
wave input filter, overload protection,
and a sharpness circuit that senses weak
signal conditions and compensates by
rolling off high frequencies and masking
the noise. We also like the Perma-Tint
feature for automatically “holding”
fleshtones. And should you need to
adjust this manually, the rear-panel
controls are easy to reach.

The versatile remote-control key-
board, however, is large and a bit
unwieldy, with a left-handed scan but-
ton position and a “zero” key in the mid-
dle. Its quick-view position to glimpse a
second programmed channel is a plus. It
would be nice if Sylvania would add a
4-MHz comb filter to the set. Overall,
though, the receiver offers good video
color and a steady picture that’s remark-
ably crisp for 3 MHz of luminance
bandwidth. In practical terms, there-
fore, the smallness of the screen reduces
the need for a 4-MHz comb filter for
standard picture viewing, with savings
passed on to the consumer.

—Stan Prentiss
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 SYLVANIA MODEL C/

Parameter

Tuner/receiver sensitivity
(before snow):

Voltage regulation w/signal input:

Video S/N at CRT:
Luminance bandpass at CRT:

D¢ restoration:

Agc swing from saturation to cutoff:

CRT color temperature:

Horizontal overscan:

Convergence:

Power requirements (signal applied):

- : ;. Ingf rhl:lﬂen'ts' use ]
. D86, DBTA oscilloacop

ified), CG169 video & color bar generators and P
cameras; and Gossen Luna-Pro light meter.

Luminance bandpass at video detector:

hese measurements are: Te
| : Sadelco FS-30 VU f/s meter;
1750 multimeters; B&K-Prscision 1250 and 3020 NTSC and sweep/function genara
i g RE6 variable powsr supply; Tektronix

Measurement

vhf (Ch. 6): —5.5 dBmV

uhf (Ch, 30): —3 dBmv

Low voltage: 24-V supply—100%
112-V supply—98.8%

High voltage: 26-kV supply—96%

42 dB
3 MHz
4 MHz
88%

62.5 dB (min.)

7000°K
12%
99%

95 W (avg.)
Fektronix 7L5, o; Teleg
Winagard DX-300 amplifier; Data Precision 245, 258,

on generators; Sencore VA48 (mod-

Multiburst test sh;)ws 4 MHz at
video detector, 3 MHz at CRT.

a measurements show good
vector and little rolloff at 4.08 MHz.

Swept chro

A 42-dB video signal-to-noise
ratio rates with the best.

- MODEL CAA118WR
13" COLOR TV RECEIVER
~ LABORATORY DAT -
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Radio Shack TRS-80 Model 11l
Desktop Computer

HE Radio Shack TRS-80 Model

III offers more capability than the
older Model I, yet Model IIT users can
enjoy all the older machine’s program-
ming options since the units are soft-
ware-compatible. ‘Also, the Model TII’s
self-contained packaging eliminates the
unsightly external cabling required for
the Model 1.

The basic Model III features a high-
resolution 12-in. black-and-white video
monitor that can display 64 characters
per line (the full display height is 16
lines) from a selection of 96 text charac-
ters, 64 graphics characters, and 160
“special” characters. Also, there is a 65-
key board which includes a 12-key nu-
meric pad, a cassette port (cassette
recorder optional) capable of jhandling
250 baud with Level I BASIC #.parallel
printer interface, a buffered” bus for
external expansion, and provisions for
adding two internal and two external
double-density 54 disk drives and an
RS-232 port. A Z80 CPU operating at
2.03 MHz, 4K bytes of RAM internally
expandable to 48K bytes, and 4K bytes
of ROM expandable to 14K bytes are
the principal electronic features.

Level I BASIC, stored in the 4K-byte
ROM, features most standard BASIC
commands, a screen display of 16 lines
of 64 upper-case characters, 48 x 128
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video graphics, a 250-baud cassette [/O
rate, floating-point arithmetic, six-digit
numeric accuracy, single-dimension ar-
rays, limited string variables, command
abbreviations, and simplified error
codes. It also includes such printer com-
mands as LLIST and LPRINT.

The optional Model TII BASIC is
stored in 14K bytes of ROM and
requires 16K bytes of RAM to store
variables. Execution time is about 30%
faster than Level I and more features
are available—repeating keys, a screen
format of 16 lines of either 32 or 64
upper/lower-case  characters, auto-
scrolling, and a screen print command.
The cassette baud rate is user-selectable
(500 or 1500 baud), and you get multi-
dimensional arrays, definable cursor,
comprehensive string variable handling,
automatic line numbering, extensive
editing commands, TRACE/PEEK/POKE
for machine-language routines, initiali-
zation of the optional RS-232 port, 23
error codes, and a special graphics set.
Accuracy is 16 digits, and there is com-
pressed storage for video display text.
Program lines and string variables may
contain up to 255 characters.

The Model III can control four dou-
ble-density disk drives, each having 40
tracks of eighteen 256-byte sectors. The
first drive (installed within the system)

contains TRSDOS and Disk BASIC
and allows 131K bytes of user space.
Each of the other three drives provide
175K bytes. (Certain system informa-
tion must be stored on évery diskette.)
Two disk drives can be installed within
the Model I1I's cabinet, while two more
can be externally mounted.

The unadorned Model III with 4K-
byte Level I BASIC is priced at $699,
the 16K-byte Model ITI BASIC system
is tagged at $999 (more RAM can be
added in 16K-byte increments at $99
each), and the RS-232 Serial Interface
costs $99. The first internally mounted
disk drive—including TRSDOS and
Disk BASIC—is $849, and a second
internally mounted drive is $399. Each
external disk drive costs $499.

Several Model III configurations are
also available—from a “starter” system
to a full-blown business package—along
with a considerable variety of software.

Expansion. It is very easy to expand or
add peripherals to the Model II1. If you
want to add extra RAM or disks, the
necessary items are available at your
local Radio Shack store. However, be
aware that the warranty is broken once
you open the case.

For peripherals like printers, external
disk drives, or a modem, the Model III

3




computers

J

provides easy access via plug-in connec-
tors underneath the unit. The parallel
printer port, for example, uses a 40-pin,
Centronics-compatible edge connector,
and the RS-232C port uses a recessed
DB-25. The external disk-drive connec-
tor, located behind the printer port, can
cause problems if you make any wrong
connections, However, sufficient docu-
mentation is available to show what goes
where.

Besides standard peripheral connec-
tors, there is an expansion connector fpr
adding new items as they become avail-
able. If you're inventive, you can expand
the Model II1 with designs of your own.
However, don’t approach this capri-
ciously since you need a pretty good
understanding of digital electronics and
interfacing techniques to avoid damage
to the computer.

Documentation. One of the highlights
of the Model III is the quality of its doc-
umentation. Packaged with the machine
is Getting Started with BASIC, a handy
little book that covers the ins and outs of
setting up the system, and easing you
into ROM BASIC. By the time you fin-
ish reading, you know how to use the
computer and have become a fair BA-
SIC programmer.

For the disk system, Radio Shack has
provided in-depth discussions of how
disk BASIC works, with excellent exam-
ples to familiarize you with the operat-
ing system. .

Something that we found unusual in
the Model III documentation is the
explanation of where everything is lo-
cated in the ROM monitor. Exact loca-
tions are shown and various examples
explain how all the functions are used.

The TRSDOS-operating system isn’t
CP/M, but it is very capable. And
unlike CP/M, where you have to specify
a drive that the desired file exists on, a!l
you have to do is call TRSDOS. Then it
looks for the name file on the available
drives. This useful function makes this
version of TRSDOS stack up well
against other operating systems.

Radio Shack uses an unusual method
of setting up its disk drives. Each disk
has 40 tracks and each track is divided
into 18 sectors of 256 bytes each. Nine
sectors taken together is called a gran
and equals 2304 bytes. When you save a
program or data file, the system allo-
cates one gran. If more disk space is
required, the system assigns another full
gran. On the Model III an initialized
diskette with no data will have 80
grans. : .

In operation, a logical record is 255
bytes (one sector) long, and is the
amount TRSDOS buffers during a

read /write operation. |

The disk system isn’t the only thing
intriguing about the Model IIL. Besides
offering the normal display characteris-
tics of upper/lower case and character
graphics, Radio Shack has included 96
special characters that you can .employ
to enhance games or special applications
programs. Character codes 192 to 255
are switched to by entering PRINT CHRS
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(21) in BASIC. What you'll get are nu-
meric functions like pi.

The Model I supports an upper/
lower-case alphabet. Unfortunately,
TRSDOS doesn’t understand lower-
case characters, and when used with the
operating system, they produce an error
message. Therefore, you must enter the
lower-case mode by pressing the SHIFT
key, holding down 0, and locking. Some
application programs, such as Profile,
won't recognize the lower-case charac-
ters, however, and thus take away some
program flexibility.

Evaluation. Besides the 32K-byte,
two-disk system hardware, we also eval-
uated Profile, a disk-based information
package ($79.95), Scripsit wordprocess-
ing ($99.95), COBOL ($199 and an
additional 16K bytes of memory), Com-
piler BASIC ($149), and Macro Editor/
assembler ($99.95). ‘ ;

The first part of our evaluation in-
volved taking the cover off the system.
(We don’t recommend this, nor does
Radio Shack.) We found a well laid-out
arrangement. The logic boards are eas-
ily accessible for repair and consist of
the main processor board with memory,
a disk controller, and an I/O board. All
boards are mounted with !/2-in. spacing
for maximum convection cooling.

All boards are wired together using
flat cable that snaps into connectors on
the boards. In earlier models, these
cables were merely slipped in and could
wiggle loose during transportation. We
learned that the snap-in hardware was
added to prevent this situation. ;

To see how well convection cooling
worked, we put back the cover and
placed a smoke source under the com-
puter. This “smoke test” determines
how well the unit dissipates heat. We
found that the smoke moved through the
TRS-80 III's top and sides in a smooth
flow, indicating that care was taken in
designing the computer’s thermal char-
acteristics.

Next we checked for RFI and EMI
problems. Although the TRS-80 I11
meets the necessary FCC requirements,
we discovered interference in the chan-
nel 2 (54-60 MHz) and channel 4 (66-
72 MHz) range. This was true even with
the cover replaced and tight connection
made to a copper ground pole on the
chassis. Interference was most severe
during disk 1/O, and least bothersome
during a steady screen display with no
memory or disk access taking place.

In order to evaluate the overall opera-
tion in terms of environmental extremes,
we placed the system in a hot box and
raised the ambient temperature to 120
degrees F. This temperature was main-
tained for 48 hours while multiple reads
and writes were made to the disk sys-
tem, using a finite number of dalta.

In this test, we write 1000 capital A’s
and 1000 lower-case a’s to disk, read
them back, kill the file, and start over.
All the characters read were printed out.
On inspection of the test data we found
no loss on the read data. !

Our next test is one that we consider

the most severe. We set the hot box to
room temperature (approximately 65
degrees F) and kept it filled with dirty
air—tobacco smoke pumped in from a
pipe-like flask. We ran the same read/
write test, looking for soft errors caused
by particulants on the media. After 100
cycles of the test, one soft error was pro-
duced, and after opening the case, we
found a film of smoke particulants.

The only physical attribute we ob-
served that was questionable was that
the top drive cover goes under the lip of
the system case, making it slightly diffi-
cult to flip down. At first we thought the
two closing pins in the front could punc-
ture a diskette, but we found that this is
not the case unless the diskette is stick-
ing out of the drive.

Software Scenario. Once we were
satisfied that the hardware was solid, we
attacked the software. Since this was a
disk-based system, we first looked at
TRSDOS. =,

As previously mentioned, this is a well
thought-out operating system that’s con-
tinually undergoing enchancements. In
fact, this strength is its only weakness.
Before we could begin looking at
TRSDOS, we had to upgrade it to the
latest version (1.3), using the Patch pro-
gram to fix some known bugs. This took
about 10 minutes and then everything
worked correctly. :

On powerup, the disk operating sys-
tem looks for a disk in the lower drive
(drive 0), and if there is no disk there, it
goes to the upper drive (drive 1). If there
is no disk there either, push SHIFT and
BREAK at the same time to bring up cas-
sette BASIC. Should you have a system
disk in either drive, TRSDOS signs on
with the copyright and version notice,
and asks for the date. You can’t bypass
this, but are forced to enter the informa-
tion. Next you're asked for time (which
you can bypass). We recommend put-
ting in the time since you’ll possibly
want to use it in an application program.
The Model III’s timekeeping utility is
quite accurate—we found it lost only 10
seconds in 48 hours of operation.

One of the most important operation
system commands is LIB for library. This
will generate a list of all the commands
available under TRSDOS including:

APPEND ATTRIB AUTO BACKUP
BUILD CLEAR CLOCK CLS
COPY CREATE DATE DEBUG
DIR DO DUAL DUMP
ERROR FORMS FORMAT FREE
HELP KILL LIB LIST
LOAD MASTER PATCH PAUSE

The next most important command is,
HELP. If you don’t know how to use a
particular command, and don’t want to
look in the manual, simply enter HELP
and the command you want information
on The Model III will respond with an
explanation on how to use that particu-
lar command.

The po command is unique and allows
turnkey system operation. What you do
is first BUILD a file, then DO it.
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For example, entering BUILD TEST will
cause a file called TEST to be created,
and you'll be asked what TEST is suppos-
ed to do. In this case, the following dia-
log was used in our TEST DO file:

BASIC: loads BASIC
return: answers memory question
return: answers file question

RUN “EXERCISE/BAS*": run a file.
Entering po TEST causes BASIC to be
loaded, the setup questions to be an-
swered, and the file called EXERCISE/BAS
to load and run. We used this method
while in the test mode.

The command buAL allows whatever
is on screen to go to the printer at the
same time. This command will stay in
effect no matter what program is run-
ning, a feature that control-P in CP/M
doesn’t always allow.

Although TRSDOS will search all the
disks an the system for a file, you have
the option, by using MASTER, of setting
up any drive to be the MASTER (0 drive).
This option can become important, espe-
cially if you're doing a special applica-
tion that requires switching diskettes,
but it may be of more concern later on if
you add hard-disk memory.

Since many reviewers are hung up on
how fast BASIC works on a machine,
we did the obligatory speed test. We
employed 10 GosuB 10 for our speed
determination. The reason is that, when
run, BASIC will push everything on to
its stack to get to the subroutine (in this
case it pushes all memory). For cassette
BASIC we counted 10 seconds, the
same for disk interpreter BASIC, and 3
seconds for compiler BASIC. This time
is contingent on the amount of contig-
uous RAM. We found it to be accept-
able for a system operating at 2 MHz.

For a more thorough test, we used
Profile, a data-handling system de-
signed for building data structures such
as mailing lists. Using Profile, we built a
list with the following attributes for a
total of 67 characters (bytes):

Name: 20 characters

Address: 25 characters

City: 15 characters

State: 2 characters

Zip: 5 characters
We then built a datafile holding 100
records, and accessed them one at a
time. Worst-case access time was 4.3

seconds for the 100th record. File sort-
ing took a little too long—6 minutes—
but we blame this on Profile, which isn’t
designed for high-speed ordering (it uses
a bubble-sort algorhythm). We then
printed the list. This took 7:mfinutes—
not bad considering overall system
throughput.

Although we did no time trials with
COBOL, we brought it up without diffi-
culty and, with reference to the manuals
Radio Shack provides, had no problem
getting into it.

Even though this version of COBOL
is designed for interactivity of a micro-
computer, we feel that a 5.25-in. disk
1sn’t sufficient to provide all the func-
tional features you need. A better envi-
ronment is a hard disk where one has
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sufficient storage and rapid throughput
not possible on a floppy-based system.

Scripsit, Radio Shack’s word-process-
ing system, uses a screen format that
allows use of special characters—Ilike
the symbol for marking the start of a
paragraph. Since the TRS-80 III key-
board doesn’t have a CONTROL or ES-
CAPE key, Scripsit comes with stick-on
labels to identify the operation of certain
keys that will be redefined. The “at”
(@) key, for example, is redefined as
the coNTROL key, yet another key is re-
defined as the “at” (@) key.

We found this very confusing. Even
though the keyboard layout doesn’t han-
dle the needed keys, we think Radio
Shack should have elected to shift the
keypad for use with Scripsit rather than
scattering the function keys around the
main keyboard.

Besides the confusion of new defini-
tions, we learned that if you failed to
enter the lower-case mode in TRSDOS,
there was no convenient way to do so in
Scripsit. This may be an oversight that
can easily be corrected in a future
update to Scripsit.

The Scripsit word processor works
differently than others on the market,
and only allows you to work on files that
fit in existing memory. It operates by
filling the available workspace with
holes (spaces) and having you fill them
in, This technique was used in early
word-processing systems and isn’t very
efficient since you have to take care that
no holes are left at the end of a file.

Scripsit comes with a manual and an
audio cassette course that tells you how
to best use the system. You can become
very proficient after spending about an
hour-and-a-half listening to the tapes.

Conclusions. The TRS-80 Model III
is a highly functional microcomputer
system ideally suited for data entry and
engineering use. In addition, the system
is flexible enough to be implemented
easily in a networking environment.

Like many sophisticated personal
computers, the Model IIl can be ex-
panded for business applications. And
like most, it is not ideally suited for this
purpose, though it could serve well in a
very-small-business environment. Some
obvious drawbacks for business include
the need to redefine some keys for
Scripsit, limited disk-storage capacity,
and ungainly lower-case implementa-
tion with some software.

As a high-quality personal computer
with compromised business-use utility,
however, the TRS-80 Model III de-
serves overall high marks for perfor-
mance, general ease-of-use, and relative
compactness. The storehouse of cassette
and disk software that can be used with
the III is enormous, of course. Coupled
with the national support given by Ra-
dio Shack, and its expandability from a
lowcost “starter” system to a modest
desk-top business machine, the III
should have wide appeal.

—Carl Warren
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WE TAKE
YOU BY
THE HAND!

You’ll learn all about computers: how
to build, program, service, even play TV
games-without knowing the first thing
about it!

The New ELF 11
“Beginners” Package

Your own expandable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even

games you can play on TV. All only
$139.95.

Even il you don’t know bits from bytes, now it's easy and
inexpensive to build your own micro-computer, leamn how it
works. program iL, service it-even play games with it on your
TV! IUs here in the New ELF 11 ~*Beginners™ Package. only
from Metronics, Only $139.95. Herce's the package: 1. your
own micro-computer, the famous ELF I (featuring the RCA
1802 CMOS microprocessor) in kit form with step-by-step
instructions on how to build it. Diagnostic Analysers including
2. your own Logic Probe, 3. Pulse Catcher. 4. 8 bit Test
Registor. 5, Logic Analyzer, 6. Gate Arrays, 7. Non-Technical
Manuals on how to use analyzers, how to get into the guts of the
computer. what makes it tick, how to service it. 8, Sample
Programs that teach you machine language programming plus
how lo correct or ~debug™ any programming mistakes. 9. TV
games you can play. If your TV set has no video input, an
optional converter (RF Modulator). is available. Then. once
you've got this ~Beginners™ Package under your belt, keep on
expanding your ELF 11 with additions like the Typewriter Key
Board, added RAM. Full Basic Interpreter, Electric Mouth
Talking Board, Color/Music, A/D-D/A Boards for Robot
Controls and much, much more. We'll take you by the hand
with the New ELF I1 ~Beginners™ Package. Only $139.95.
Mail or phone in your order today and begin.

Specifications: ELF 11 “Beginners™ Package

The computer features an RCA CMOS 1802 8 bit microprocessar addressable to

64K bytes with DMA, interrupt, |8 Registers, ALU. 256 byte RAM expandable to

64K bytes. Professional-Hex keyboard. fully decoded sothere’sno need to waste
memory with keyhoard scanning circuits, built-in power regulator. 5 slot plug-in
expansion BUS (less connectors), stable crystal elock fortiming purposesand &
double-sided, plated through PC Board plus RCA 1861 video IC to display any
segment of memory ona video or TV g with the logic

circuitry youneed o leam every one of the RCA | 802's capabilities. The diagnostic
analyzers aid in understanding and trouble shooting yaur ELF II. as well as ather

comiputer and microprocessor products.

Continental U.S.A. Credit Card Buyers Outside Connecticut
CALL TOLL FREE 800-243-7428

To Order From Connecticut or For Technical Assistance, Etc.,

Call (203) 354-9375
NETRONICS R&D LTD. vepes

333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

O ELF 11 “Beginners” Kt ,,,..connsrrerenses $139.95
[ RE Modulator . - . .o samie s viinises s § 895

1

1

1

1

]

1

1

1

)

1

1

]

]

]

Plus$3.00 for postage, handling and insurance 1
($6.00 Canada) ]
Connecticut Residents add sales tax :
Total Enclosed $ |
O Personal Check :
O Visa 1
Acct. No. :
I

I

]

I

I

!

I

|

Signature
Print
Name

Address
City
State Zip

O Cashier's Check/Money Order
O Master Charge (Bank No. )

Exp. Date




