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(1) Many of the responses to the CB
theft article were from CBers who want-
ed to relate how their own rigs were
ripped-off.

We received several responses from
readers who were inquiring about the
best way that they could register the se-
rial numbers of their rigs in order to in-
crease the chances of recovery in case
of theft. In our article, we recommended
against such registration programs be-
cause such lists, if published, might pro-
vide excellent shopping lists for would-
be thiefs. However, one company came
up with a plan which showed promise.
They planned to list subscriber’s serial
numbers in their computer in such a
manner that they could quickly recover
the name and address of the registered
owner upon request of bonafide law en-
forcement agencies who could make
use of a confidential toll-free number.

This plan has stirred the interest of
several law enforcement agencies. It
should be especially useful now that all
new rigs must include a permanently-
affixed, unique serial number. Unfortu-
nately, we have not been able to contact
that particular company recently to con-
firm the fact that they are still in busi-
ness at the original address.

We received many announcements
from commercial interests plugging anti-
theft products, but one of the more inter-
esting devices brought to our attention
was sent in by an electronics experi-
menter, Dave Medlin of Northfield, MN,
who sent us a simple circuit diagram for
an SCR trigger device which will sound
an alarm when the ground circuit from
the rig is broken (see diagram). It only
draws about 2 mA of idle current and
should not discharge a vehicle's battery
even over an extended period of time; or
it could be rigged to include an indepen-

dent battery.
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(2) The “Class E” article, which de-
scribed a proposed class of CB radio in
the high VHF frequencies and utilizing

frequency modulation, drew a deluge of
angry letters from Hams who are under-

standably concerned that they may lose
a part of their frequency allocations to
CB for the second time. But not all the
letters, not even all of those from Hams,
disagreed with the Class E proposal. It
has now become evident that a new
band must eventually be established to
provide our citizens with high-quality
personal communications. Whether or
not the “Class E” band is the way to go
is another question.

Keep Letters Coming. This type of
feedback from our readers is very impor-
tant because it lets us know who is read-
ing our column and what they'd like to
see covered.

We know that many CBers are read-
ing our column and subscribing to Popu-
LAR ELECTRONICS by the tremendous re-
sponse we have had to the offer to send
a Form 555-B to anyone who will send
us a self-addressed, stamped envelope
(more than 500 received). We'll continue
to supply these forms and will also keep
a supply of license applications (Form
505) on hand as well, even though they
will be packed with all new sets sold af-
ter January 1, 1977. Please send re-
quests to REST MARINE, Box 170, Old
Greenwich, CT 06870. &

Circuits happen Fasterand Easier
' with Super-Strlp

As little as

Now, whenever you'd like to give a circuit
a try, you can build it up nearly as fast as you
can dream it up with Super-Strips™, the faster, easier Part
and less expensive solderless breadboards from A P
Products. When you build your circuit on a Super-
Strip, everything stays as good as new. Once you're
through, you can use everything again and again. In-
stantly. Put a Super-Strip to work for you. Eight dis-
tribution lines handle signal and power, and 128 five-
tie-point terminals can handle 9 ICs and then some.
It's a whole lot easier than printing a circuit

and a whole lot handier than haywire.

~ Model Terminal Price
Number Number Type Each
923252 58-2 nickel-silver $17.00
923748 55-1 gold-plated $18.90

AP PRODUCTS INCORPORATED
Box 110-H Painesville, OH 44077 (216) 354-2101 TWX; 810-425-2250

Order from your A P dlsirlbutor today. Our distributor
list is growing daily. For the name of the disiributor
nearest you call Toll-Free 800-321-9668.

Send for our complete ArP catalog, the Faster and
Easier Book.
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TEXT EDITING

TEXT EDITING is a fundamental
function that almost every hobby

computer will be called upon to perform.

Even an operation as simple as typing a
command into a monitor program and
then backspacing to correct anerroris a
form of text editing. Preparing programs
in assembly language or BASIC is pri-
marily program text editing. In fact, most
BASIC language systems have a built-in
text editor. A good program editor can
greatly increase the speed, accuracy,
and fun of writing large programs.

An editor designed for English text
would be useful to non-computer-orient-
ed family members as well. For people
who hate to write letters, a text-editor
program makes it so easy that the rela-
tives will be swamped with mail. Maybe
your sister types dissertations and re-
ports for students at a nearby university.
A good text-editing program could in-
crease her speed and accuracy to the
point of making it a lucrative business.
An author is much more productive (at
least this one is) when sentences and
paragraphs can be rearranged on the
spot to make the work “sound right.”

Hardware. Every microprocessor in
common use by hobbyists is ideal for
text editing applications. The amount of
memory required is not great; 4k bytes is
adequate for a useful system but 8k al-
lows a sophisticated editor program, as
well as a full single-spaced page of text,
to fit in memory at once.

If the goal is quality editing of English
text for reports, then an upper- and low-
er-case keyboard is needed. A good
“feel” is helpful if a touch typist will be
using the system. A useful keyboard
feature is a shift-lock key that affects
only the letters of the alphabet. There
are many suitable keyboards on the sur-
plus market. The best ones for text edit-
ing are those made by Microswitch and
Clare-Pendar.

Since the goal of most text editing is to
produce letter-perfect printed pages,
some kind of printer is necessary. For in-
formal work a Teletype, either ASCII or
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Baudot, is acceptable. For higher quality
upper- and lower-case reproduction,
about the only present possibilities for
the hobbyist are a used Selectrio termi-
nal (golf-ball printer) or a manual Selec-
tric typewriter converted to computer op-
eration. In a year or so. used “daisy
wheel” printers made by Diablo and oth-
ers, should be appearing on the surplus
market. These are an absolute “dream
come true” in a text-editing application.
A printer is the biggest obstacle to over-
come in setling up a text-editing system.

Having a CRT display on a text-edit-
ing system is like having a picture with
your TV sound. Usually the text being
typed in or edited is shown on the
screen exactly as it would appear when
printed out. When editing, finding the ex-
act phrase or word to be changed is very
rapid and the result of the change is in-
stantly visible. If the change involves an
insertion or deletion, the editing software
automatically moves words from line to
line to maintain an even right margin.
Similarly, if a sentence or paragraph is
moved elsewhere on the page, the
movement appears immediately on the
screen.

By far the best kind of video-display
interface to use for text editing is one
that generates the display from directly
addressable computer memory. Here,
merely moving bytes around in memory
will also move the text around on the
screen. If your computer has an “AL-
TAIR” bus, the VDM-1 from Processor
Technology or the PolyMorphic Systems
video interface are ideal. In addition they

Video monitor driven by computer
displays first lines of this column.

offer both upper- and lower-case cha-
racters and a line length of 64 charac-
ters, as wide as a typewritten page with
one-inch margins. The typical “TV type-
writer,” although excellent for com-
municating with the computer, is less
suited to editing applications, because
most changes to text on the screen re-
quire retransmission of the whole page
through a serial I/O port. Also, the
32-character line with upper-case only is
awkwar‘d in most cases.

A mass-storage device, while not re-
quired, can greatly increase the useful-
ness of an editing system. Without mass
storage you are limited to editing what
can fit in your available memory. For
short reports this might not be much of a
restriction since one page at a time can
be typed in, edited, and printed. With
long reports or programs, mass storage
allows editing and updating to be done
days or weeks later. Because of fre-
quent insertions, deletions, and up-
dates, a floppy disk is better suited to
text editing than the low-cost tape cas-
sette approach. However two high-
speed program-controlled cassette
decks can be successfully used. A so-
phisticated system with mass storage al-
lows text to be appended from one page
onto another as well as provide for main-
taining full pages during insertions. In
fact, a good editing program also makes
a dandy general-purpose information
storage and retrieval system.

Software. Once the needed hardware
has been assembled, the key to a useful
system is the editing software. Unlike
most other applications, very little spe-
cialized knowledge is required to write
an editing system; only a good knowl-
edge of programming techniques. In
most cases common sense and experi-
ence with manual editing of text will be
sufficient to keep system development
on the right track.

One of the fundamental decisions to
be made is whether a program editor or
an English-text editor is desired. The
main difference is that programs are
line-oriented (each line of text is inde-
pendent) and English text is sentence-
and paragraph-oriented, with little im-
portance attached to actual lines. A strict
program editor is easier to write but is of
limited use on English text. On the other
hand, a good English text editor can
handle programs well also.

A related decision is whether text
stored in the system is page-oriented or
handled as a long scroll. A page is the
amount of text that fits on a standard
typewritten page; about 50 lines single-
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The POLY 88
Microcomputer

System
is here!

POLY 88 is a complete, solid and

. trustworthy personal computer.
No technological background is
required to enjoy this versatile
machine.

The POLY 88 is the invaluable tool
for the home and office. With it,
children can play or even develop
their own mathematical and sci-
entific games. Simple or Complex
equations and projections can be
programmed, stored and altered in
the BASIC programming language.
The POLY 88 starts at $595 in

kit form.

If you are in need of a quality tool,
the POLY 88 is it. :

PolyMorphic
Systems
737 S. Kellogg, Goleta, CA 93017

(805) 967-2351
CIRCLE NO. 45 ON FREE INFORMATION CARD

PROOF is in
PERFORMANCE!

Amazing MEGASPARK, the advanced-design
Opto-Electronic Breakerless Ignition System,
FITS ANY CAR! Replaces pointsand
condenser — gives longer spark plug life.
Increases performance, mileage and driving
satisfaction while cutting fuel and
maintenance costs dramatically. Learn the
facts and don't settle for less than the best.
Models from $29.50 to $64.50

The only unit that gives you all these features:

eLIFETIME WARRANTY

sDIFFERENTIAL AMPLIFIER CIRCUITRY

oFULL INTERNAL VOLTAGE REGULATION

*SUPERFAST DARLINGTON OUTPUT STAGE

*AUTOMATIC OVERCURRENT PROTECTION
Rush name and address for FREE information package

including catalog and discount offer. Or call toll-free
24-hours 800-648-4711, Ext. 22.

MEGASPARK"

IGNITION SYSTEMS INC.
o 2547-S4 Elghth Strest
= Berkeley, Califernia 94710
(415) 845-3584
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spaced or 25 lines double-spaced. A
scroll has a variable number of lines ac-
cording to the particular text being edit-
ed. Programs are best handled as a long
scroll, since actual printed-page boun-
daries are of little significance. One
scroll might be an entire program of hun-
dreds or thousands of lines. A page-ori-
ented system is better 'suited to English
text, since one could not expect titles
and paragraph breaks to come out right
if a long scroll were printed simply as 50
lines per page. i

When text is stored on a mass storage
device, a software-maintained index is
quite helpful to both the operator and the
software in locating the desired page or
scroll. Each index entry could give a
name, a sequence number , and the lo-
cation on the storage medium for each
page or scroll stored. The name identi-
fies and briefly describes the associated
text. The sequence number might be a
page number in a particular report. The
storage location gives a record number
or a track and sector number of the text
depending on whether a tape or disk is
used. Software could be written so that a
user command such as “GET (name)”
would search the index for the request-
ed name and read the text into memory
for display and editing. Additional com-
mands and associated software would
be available for creating new pages, de-
leting unwanted pages, and renaming or

resequencing pages. Some of these in- .

dex-manipulation commands may ‘not
be needed with a program editor.

One very useful feature in an English
text-editing system which alone in-
creases typing speed substantially is
called word wrap. With an ordinary type-
writer, the user is constantly listening for
the end-of-line bell and worrying about
fitting words into the right margin. With
word-wrap software the computer auto-
matically moves any words that don'f fit
within the right margin to the next line
while they were being typed in. Thus the
user simply types away without having
to type carriage returns and need not
stop until the end of a paragraph.

Within the software there will be a
number of elementary subroutines for
handling the display. The most basic are
the cursor-movement routines. For ex-
ample, with the VDM-1 display, a cursor
is displayed by setting the eighth bit in a
byte to one. When this is done the char-
acter is shown as black on a white back-
ground. Normally only one character will
have this bit on and the cursor is said to
be at that character position. There is a
switch on the VDM-1 board that causes
the cursor to flash if desired. Besides

having the bit set, there are two num-
bers to be maintained in memory; one is
the line number of the cursor and the
other is the character number. Four cur-
sor-movement routines are needed: left,
right, up, and down. The routines would
be fairly simple; cursor left deletes the
cursor bit in the character pointed to by
the cursor, decrements the cursor char-
acter number, and then sets the cursor
bit in the character at the new cursor lo-
cation. Cursor right is the same except
that the character number is increment-
ed. Up and down are also the same ex-
cept that the line number is manipulated.
Note that checking will have to be done
to prevent the cursor from going off the
page. If the keyboard being used has
some extra keys, a good use for them is
cursor movement.
- Even if the editor is page-oriented, a
scrolling routine will be needed to allow
the user to see all of the page with a 16-
line display. Normally there would be a
text buffer in memory to hold the entire
page being edited: One k-bytes of that
buffer would be stored in the display
memory and show up on the screen.
One approach simply divides the page
into 16-line segments and provides a
command to display the desired seg-
ment. A better approach would con-
stantly adjust the display and text buff-
ers so that the line the cursor is on is in
the middle of the screen. Then in all
cases the user could see several lines of
text before and after the line being edit-
ed. Most microprocessors ‘are fast
enough so that the text movement as-
sociated with display scrolling is essen-
tially instantaneous. ) :
The actual editing of text is done with
a fairly small number of commands.
Mostly one wants to insert, delete, and
move basic elements of text such as
characters, words, lines, sentences, and
paragraphs as well as simply type over
mistakes. The cursor is very important in
performing these fuctions. To perform a
typeover, the-user positions the cursor
at the first character to be changed and
starts typing. Actually, simple entering of
new text can be considered as typing
over blanks. For deleting characters, the
cursor is placed at the first unwanted
character and a “delete character” key
is pressed. For maximum usefulness,
the text to the right of the deletion moves
left to fill the hole created and the cursor
winds up on the next character. Thus
multiple characters are deleted by using
the “repeat” key with the delete-charac-
ter key. For insertions, the cursor is
placed where the insertion is to be made
and an “insert mode” key is pressed.

POPULAR ELECTRONICS

Now, as each character is typed, text to
the right of the cursor moves right and
down to make room for the next piece of
inserted text.

For larger elements of text the con-
cept of “designation” is helpful. First
there are commands to designate a
word, a line, a sentence, and a para-
graph. To perform a designation, the
cursor is placed anywhere in the ele-
ment to be designated and the appropri-
ate command given. The software then
searches forward and backward, apply-
ing rules for the text element to deter-
mine which characters are within the
element. The rules for a sentence, for
example, might be any string of charac-
ters starting with a capital and ending
with a period. Designation might be
shown on the screen by turning the cur-
sor bit on in the designated block. Once
a block is designated, it could be either
deleted or moved somewhere else.

In a system with mass storage, a use-
ful function is appending text from one
page to another. A simple implementa-
tion would allow text from another page
to be placed at the bottom of the page
being edited. The converse operation
would split one page into two or more
pages. With these functions, text can be
easily moved around in a report. Also,
documents can be assembled from pre-
viously stored paragraphs.

Finally, there is a large number of pos-
sibilities for “justifying” edited text for fi-
nal printout. The simplest is to make
sure that the maximum number of words
possible are on each line. This will give a
standard typewriter appearance with
ragged right margin. If a flush-right mar-
gin such as in newspapers is desired, a
method that is compatible with standard
printers is to distribute the blanks at the
end of the line between the words. Un-
fortunately the word spacing may be-
come a little erratic, but many people
prefer the “blocked-off” appearance of
the text. In both cases the appearance
can be improved by hyphenating long
words at the end of the line. Automatic
hyphenation' according to the rules of
English is difficult to program. A good
compromise is to have the software ask
the user how words that need to be bro-
ken should be hyphenated. A very im-
pressive demonstration is provided by a
justification routine moving words
around on the display screen.

A useful editing program need not
have all of these features, but one nice
property of text-editing applications is
that new functions can be easily added
when desired up to the limits of available
memory. <
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Operation Assist

you need information on outdated or rare
egquipment—a schematic, parts list, etc.—another reader
might be able to assist. Simply send a postcard to Opera-
tion Assist, POPULAR ELECTRONICS, 1 Park Ave., New York,
NY 10016. For those who can help readers, please re-
spond directly to them, They'll appreciate it. (Only those
items regarding equipment not available from normal
sourees are published.)

e e e e e

Nemsclarke (Div. of Vitro Corp.) Model 1432 Phase Lock re-
ceiver. Air Associates Model CR3-G receiver. Coil data for
Air Associates manuals and schematics for both. Rudy Rut-
enber, 20632 Hartland #2, Canoga Park, CA 91303.

RCA Model WO54B 3-inch oscilloscope. Need schematic
and alignment instructions, Henry M. Gort, Box 289 Chloride
Star Rt., Kingman, AZ 86401.

Signal Corps Model BC-348L receiver built by Belmont.
Schematic and/or manual. Darhl Boucher, R.D. 1, Falls
Creek, PA 15840.

General Electric GE-93 multi-band radio. Schematic and
alignment instructions. Ballantine Models 220 ac VTVM
and 314 decade amplifier. Schematics and operating in-
structions. Rad Smith, 3188 Rumsey Drive, Ann Arbor, MI
48105.

Atwater Kent Model 60. Schematic and any info on restor-
ing, source for tubes, and speaker rebuilding. Bruce Boyes,
976 River Hits. Bivd., Logan, UT 84321,

U.S. Govt-National R-651/URR39 receiver model
NC183MR. Schematic and/or service manual. Sal Ruggieri,
345 Aldrich Rd., Howell, NJ 07731.

Tube source for 19X8 and 12AL5, W. Clumm Entwood, R.R.
1, Amesville, OH 45711.

Precision Apparatus Model EV-10 VTVM, Precise
r-i/a-f/TV marker/bar generator Model 630. Schematics
and/or manuals. David Houston, 1076 Williston Road, Burl-
ington, VT 05401.

Cariole Model 19545 cassette recorder. Schematic and any
other information. Max Hatwig, Alexander, IA 50420.

Phone King Model J36 telephone answering device. Sche-
matic and parts list or maintenance manual. Mosha Comfeld,
Apt. 2, 1261 N. Laurel Ave., Los Angeles, Ca 90046,

Auditon Model 2515-1 AM/FM/8-track/phonograph. Matter
SP-200 100-W/ch audio power amp. Schematics, service
manuals, or Auditon address. G.D.C., Box 824, Huntsville,
AL 35804.

Analab Model 1120 oscilloscope main frame with #700
plug-in. Schematic needed. Ken Lesniak, 15 Academy
Road, Somerset, NJ 08873.

Precision Apparatus Co, Series EV-10A VTVM. Schemat-
ic. George F. Oelkers, 609 St. James Rd., Newport Beach,
CA 92663

Bradford Model S52506 portable stereo cassette recorder.
Schematic and/or service manual and source for replace-
ment heads and swilch contacts. Tim Melton, Box 1738,
Cave Creek, AZ 85331.

Western Eleciric Model RU-17 aircraft radio receiver. Built
for BuShips contract 84530 21 April 1941. Maintenance and
operating manuals, and source for plugs and jacks used on
this equipment. 8.E. Stokes, 26006 Crenshaw Blvd. #115-B,
Torrance, CA 90505.

Keystone Model 2000-CSR stereo cassette deck. Service
manual or schematics. Roy Cantu, 1980 Flora Place, Eure-
ka, CA 95501.

Capehart Deluxe Model 411M AM/FM/SW radio and pho-
nograph manufactured by Capehart Division, Famsworth TV
and Radio Serial 18507F. Company address, schematics,
and any manuals available. Scott Stockwell, R.R. 1, Box
102, Rilay, KS 66531.

Motorola Model AN/VRC-19 transceiver containing trans-
mitter T-278/U and receiver R-394-U. Any available informa-
tion. Mel Swanberg, 1037 Scripps, Claremont, CA 91711,

RCA Victor Model 8-V-151 Victrola radio phonograph. Navy
surplus receiver type CAY-46077-A, Schematics needed.
Roger Ream, Rte. 5, Box 62-H, Melbourne, FL 32935.

Electronic Tube Corp. Model K470 oscilloscope. Service
manual and/or schematics for scope, power supply, and
plug-ins. L. Beecroft, 5913-54th Ave., Red Deer, Alla., Cana-
da T4N 4M7. E

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME @

Earn Your =

DEGREE

by correspondence, while continuing your pres-
ent job. No commuting to class. Study at your
own pace. Learn from complete and explicit
lesson materials, with additional assistance from
our home study instructors. Advance as fast as
you wish, but take all the time you need to master
each topic. Profit from, and enjoy, the advantages
of independent study.

The Grantham electronics degree program
begins with basics, leads first to the A.S.E.T.
degree, and then continues through the B.S.E.E.
degree level. Our free bulletin gives complete
details of the program itself, the degrees award-
ed, the requirements for each degree, and how
to enroll. Write or phone (no collect calls please)
and ask for BULLETIN E-77

Grantham School of Engineering
2000 Stoner Ave., Los Angeles, CA 90025

@ Telephone (213) 477-1901 @

Worldwide Career Training thru Home Study
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You can build a better
organ than you can buy!

A magnificent Schober Electronic Organ

What a marvelous way to put your special
talentsto work! With our Schober Electronic Organ
Kits and your skill, you can build yourself some
very special satisfaction, and a lifetime of great
music!

Schober Organs are literally far superior to
comparably-priced "ready-made” units. You could
actually pay twice as much and get no better organ
...and miss the fun of assembling it yourself. A PC
board at a time, component by component, you'll
assemble your own "king of instruments.” And
when you're done, you'll wish there was more to
do. And there is! For then, Schober will help you
learn to play, even if you've never played a note
before!

Schober Organ Kits range from $650 to
$2850, and you can purchase in sections to spread
costs out...or have two-year time payments.

Just send the coupon for the fascinating
Schaober color catalog (or enclose $1 for a record
that lets you hear as well as see Schober quality.)

D S S G5 O G S S

§ ™e Jehober orean corp., Dept. PE69
43 West 61st Sireet, New York, N.Y. 10023

0 Please send me Schober Qrgan Catalog.
C Enclosed please find $1.00 for 12-inch L.P.
record of Schober Organ music.
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