


SUPERMENU IMPROVED
by James Garon

Well, it's back to the drawing board! Last April the
folks at S-8ighty were kind enough to publish my
SUPERMENU program. The response from
NEWDOS users was quite favorable, except for a
few bemused individuals who reported that the pro-
gram names disappeared from the screen! We
finally traced the problem to the new Radio Shack
lower-case modification. It seems that the letters are
stored as control codes (ASCII 1-26) for some un-
fathomable reason of Tandy's. This creates chaos
when SUPERMENU attempts to PEEK at the screen
in search of program names.

The solution is to add 64 to any peeked value
which is less than 32. While I was making the appro-
priate change (in line 90), I thought I'd add another
feature: the ability to see the FREE space on up to
three drives. For those of you who have already
keyed in the April version, just change lines 30, 50,
90, and 140 and add line 35.

This improved version will work with or without
the lower-case mod from the Shack.
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WHICH OPERATING SYSTEM
FOR THE MODEL II

Although a lot of people have tried to generate
some interest in getting Model I users to use CP/M,
it just never caught on. Most people seemed to feel
that between TRSDOS, NEWDOS, and VTOS, there
was plenty of operating system there and no real
advantages to using CP/M. Because, just about all
the original TRS-80 software was written for
TRSDOS, and a Model I CP/M would be a step-
child. Why, then, all the interest in CP/M for the
Model II?

First of all, the Model II is an ideal CP/M machine.
There is no ROM in the bottom of memory. It uses 8-
inch double density disks. Has a true 64K of RAM.
And a nice set of I/O ports. Plus, the Model II isZ-80
based so it will run any CP/M software as well as the
perfect screen format of 80 by 24.

Model II TRSDOS is a bastard. Its creator seems
to have had no more experience building a micro-
computing operating system than I do. It is a one-of-
a-kind, with no software to really support it. Unlike
CP/M, which has been in the field for several years,
Model II TRSDOS is new code which still has many
problems.

It would almost seem that CP/M would be the
logical choice. But, let's take a closer look at these
two operating systems to see if it still looks that way
when we're done.

Model II TRSDOS has one big advantage over
CP/M. It's FREE. It is included in the cost of the
computer. And, even if it wasn't, Radio Shack sells
extra copies of it for $25.00. Part of your free
TRSDOS includes a very powerful Microsoft Disk
BASIC, plus a couple of handy little utilties like
TERMINAL whose features have some
resemblance to another terminal program I've us-
ed myself, from time to time.

CP/M from Lifeboat will cost you $170.00 plus
shipping charges. It includes no BASIC. An
equivalent Disk BASIC is probably Microsoft's Level
IV BASIC. But, now, Lifeboat is pushing BASIC-80
and MBASIC. Just to use some nice round figures,
that adds up to about $600 for a CP/M operating
system, and a BASIC that's better than the one
Radio Shack includes. For $600.00 people can learn
to live without a lot of things, including PEEK and
POKE. Maybe TRSDOS will win on the basis of
price.

Not necessarily. The typical Model II computer is
bought for around five to six thousand dollars
whereas the typical Model I computer is bought for
less than a thousand dollars. I don't think the Model
II user is going to be that concerned about $600.00 if
he can justify the purchase. For the answer to this, I
think we have to look at why the Model II user
bought the machine in the first place.

The typical Model II user's first consideration was
the storage capacity of those nice big 8-inch double
density disk drives that total up to around two
megabytes. Secondly, he is going to use the
machine in some type of serious application, such
as doing accounting for his small business. He
doesn't want a toy, but a real computer that's
reliable and easy to use.
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TRSDOS' super storage capacity is not what
Radio Shack would like you to believe. Sequential
files can only store around 65,000 bytes. Random
files typically can be larger than the capacity of the
disk. CP/M files can be 8-megabytes in size
regardless of whether they are random or sequential
files. If disk capacity was a prime consideration for
purchasing a Model II, then CP/M offers more disk
storage.

I don't know about you, but I can blow up my own
disks without Radio Shack's help—thank you. Yet,
TRSDOS has a number of problems which can
permanently damage the data on a disk. First, you
must always tell the operating system when you
change a disk. Failure to do so can result in gross
directory errors. Secondly, in case you hadn't read
the small print, a disk full error is fatal. Radio Shack
simply suggests you rerun the job with your backup
copy after deleting some files to make extra storage
space.

In the world of business computing, your data
disks are precious. Anything that threatens their
integrity is a problem that must be dealt with, no
matter what the cost. If you can not rely on your
computer, then it is worthless. Have I justified
$600.00 yet?

CP/M, on the other hand, seems to be very
forgiving. So long as the files are all closed, you can
change a disk without ever telling the operating
system. CP/M will not destroy a directory when the
disk gets full. True, you'll still have to rerun the job,
but the data on the disk should still be good.

Of the two operating systems, TRSDOS is the
easier to use. But only at first. CP/M is harder to
learn, but, once you get used to it, you'll find it just as
easy. There's a very good reason for this.

CP/M comes with some good technical
documentation. But, to the typical Model II user, I
imagine it's all Greek. You get several little books, all
of which look complicated, and you don't know
where to start. Wisely, Small System {Software,
which did much of the work for Lifeboat to make a
Model II version of CP/M, included one additional
book. Judging from its title, you might suspect that
it is a good place to start. It is. The book tells you in
plain English how to load CP/M, and then how to
back it up. That's a very good way to begin. But after
that, things get muddy again because you don't
know where to go next.

The answer is to forget about the other books and
read "AN INTRODUCTION TO CP/M FEATURES
AND FACILITIES". Chapter 2.1 gives you the 5
commands that CP/M understands. Except for the
SAVE command, you will need to know all of them.
Next, learn the syntax for file names under CP/M.
Specifically, drives are referred to by letters, not
numbers. The file name and optional file extension
are separated by a period instead of a slash. There
are no passwords in CP/M.

Chapter 5 explains what the different control
keys do. And here is one of the weak points of CPM.
Unless the software house that implemented CP/M
for your computer provides you with the



information, the obvious may not be grasped. For
example, the [BREAK] key and CONTROL-C are
the same. Or, for that matter, how do you send a
control character? A lot of Model II people never
used a computer before. They don't know that to
send a CONTROL-Z, you press the button marked
CONTROL down and hold it down while you press
the letter Z. You should also know about CONTROL
S.

The next chapters in the book cover the standard
CP/M utilities. There are two you should learn to
master quickly—PIP and STAT. Finally, you should
play around with CONFIG.
CONFIG is not a standard CP/M utility. CP/M is a
very flexible operating system and is designed to be
customized. This includes the ability to easily
implement your own printer drivers, serial I/O, etc.
Suppose you have a serial printer. Normally, you
would have to write your own machine language
subroutine to allow you to use it with CP/M. This is
not something that the average Model II user would
want to do. CONFIG was written by Small System
Software and it takes all of the work out of modifying
CP/M to fit your particular hardware requirements.
This is an easy to use, menu-driven program that
lets you just tell CONFIG what you want changed,
and it changes it for you. No machine language
code to write—just select 1 to 6. In my judgement,
CONFIG just might make enough of an improve-
ment to the typical CP/M package to make CP/M
acceptable, over TRSDOS, to the Model II user.
Otherwise, CP/M could begin to get too
complicated.

With these commands atyourfingertips, you now
know enough about CP/M to start using the-system.
With a little experience, the other features and
facilities can be added to your repertoire of
commands later.

TRSDOS is set up to be much more user-oriented.
The manual is not technical; it is written for the first
time user who never operated a computer before.
It's very clear where you should start reading
because the section is marked "INTRODUCTION".

TRSDOS commands are much more
straightforward. DIR, for example, shows you every
file on the disk with all of the information about each
file. One command does it all. CP/M will do thattoo,
but not with one simple command. Instead, you use
one of the STAT commands to get the same type of
directory listing. Which means that you have to
know how to use the STAT utility program. In other
words, in TRSDOS, all you have to learn is a
command. With CP/M you have to learn how to use
an entire program.

CP/M commands seem to be more powerful. Wild
cards let you list or copy a specific group of files.
One trick I learned was to try to name a particular
group of files with the same first two letters, like CB
for all of my CBASIC files. I can now move all of my
CBASIC files from one disk to another with the
command:

PIP B:=CB*.*
which copies all of my CBASIC files, and only those
files, from disk A: to disk B:.

Here's a perfect example of what I'm talking
about. Let's say you want a hard copy listing of your
directory. There's an option in the TRSDOS DIR
command to make that happen. The option is •
explained in the most logical place, with the des-

cription of the DIR command. To do the same thing
with CP/M, you have to learn to use the STAT
program, which only lists the directory to the
screen. Then, it would have to occur to you that
CONTROL-P causes all output to the CONSOLE (or
screen) to also be printed on the line printer. That
feature is explained in Chapter 5, where they talk
about line editing functions—which has nothing to
do with listing directories. On the other hand, I think
you can see how much more powerful CP/M's
CONTROL-P is when compared toasingleoption in
TRSDOS' DIR command. This, I think, pretty much
tells the story of the differences between the two
operating systems.

Supposedly, another advantage to CP/M is the
wealth of software that already exists for that
operating system. In general, most non-TRS-80
software comes out on CPM first. MBASICisagood
example. Then, if there is a market, the software is
also released in a TRS-80 version. Just look at any of
Lifeboat's SHOPPING LIST ads and you'll see a lot
of software you can't get on any TRSDOS operating
system—like PASCAL-Z.

Finally, CP/M software tends to be very general
purpose in its implementation. Whereas the
equivalent type of software which was written on a
TRS-80 is more likely to take advantage of those
features which are supported on that machine,
especially graphics.

One other area to consider is distribution of ap-
plication programs. There is no easy way to dis-
tribute programs on TRSDOS, especiallyforsingle
drive, users, since the operating system needs to be
included onthedisk. Since TRSDOS is copyrighted,
the only legal way to do this is to have the user send
in and register his copy of TRSDOS, so that, in
theory, you can return his software to him with his
own operating system on the disk.

CP/M handles the one drive situation fairly well.
Unlike TRSDOS, CP/M does not use overlays, so it
need not be present on the disk at all times. Small
System Software very wisely added a couple of their
own utilities that enhance the operation of CP/M
even further for the single drive user. This means
that distribution under CP/M presents no problems
since the disk need not contain Digital Research's
code.

But, if the software people don't tip the scale over
to one side or the other, then the hardware people
might. I wonder how many people have looked at
that disk drive connector on the back of the Model II,
and said "Gee. There must be a way to directly hook
up a 20-megabyte drive." CP/M likes 20-megabyte
drives. But with TRSDOS you'd have to come up
with a set of patches which will change each time
Radio Shack comes out with their latest version of
Model II TRSDOS.

Personally, I happen to prefer CP/M over the
Model II TRSDOS. I can get a lot of CP/M software
that is unavailable under TRSDOS, such as
PASCAL-Z. It's much easier for me to write appli-
cation programs under CP/M than it is under
TRSDOS. I have found TRSDOS to be extremely dif-
fifcult to work with at the machine language level.
But most important to me is the fact that Lifeboat
acts like they really want CP/M to be THE
OPERATING SYSTEM for the Model II.
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TAKE MY COMPUTER,PLEASE!

"Ken, you gotta help me!""
The feeling of panic was coming over me as I beat

on Ken's back door. I needed help and Ken was the
only person I could trust - the only person that
would understand that I wasn't crazy. As I knocked
on the door, I glanced over either side of my
shoulders to make sure no one else was around.

"Ken, you gotta help me!"
I stood next to the door in a shadow which the

moonlight failed to illuminate. It was a cool spring
evening. While the stars shown brilliantly in their
quiet elegance, I couldn't help but fear that this
would be the last quiet moment of the evening if I
failed.

"Steve? What are you trying to do? Can't you just
ring the bell and wait thirty seconds like everyone
else?"

Ken wasn't really mad, just startled at my wild-
eyed look and disheveled appearance. I often visited
him but usually announced myself by some, means
other than beating down his back door. He waited a
few seconds. He realized that this wasn't a social call
and changed his tone to one of concern.

"What's wrong? You look terrible."
"I locked myself out!"
For any other person in the world, that would not

be a catastrophic occurrence. In fact, the words
sounded a bit absurd as I said them. I only hoped
that Ken valued our friendship enough to listen to
me before throwing me out.

"You locked yourself out? Didn't you once give
me a key to hold just in case this ever happened?"
Ken was becoming increasingly curious as to why I
should be so distraught. I should have known he had
a key.

I nervously glanced at my watch and answered,
"That was when one needed a key to get in my
house." Such a statement obviously would lead to
all kinds of conjecture but I didn't have time to
explain. •

"What do you mean, no key? How do you get into
your house? Whistle?" Ken seemed a bit disturbed
that I was playing guessing games.

"I don't use a key anymore. I use a digital code like
a credit card. I really don't have time to explain.
Please, just put on some dark clothes and help me."

His help-thy-neighbor attitude took five giant
steps back when I mentioned the necessity for dark
clothes. Glancing at my watch once again to see
how much time we had left, I determined that a
portion of it had to be allocated for explanation. I
stepped into the doorway and moved past Ken.

"You see, Ken, I've locked myself out of the house
and I have a souffle in the oven. My wife is off visiting
her mother, so she can't get here in time."

Ken looked at me like I was some kind of nut. He
walked over to the kitchen sink and opened the
cabinet doors beneath it, revealing a toolbox.
Before He could pass me any tools, I interrupted
him. "Ken, it's not that easy. You don't understand.
Let me explain."

The expression, "Please do," was painted all over
his face and needed no verbalization. As he sat
down in the overstuffed chair, he extended and
crossed his legs on the footstool. To further the
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impression that he was ready for a real fish story, he
took out a briar pipe and nonchalantly started to
clean it. Between the sounds of tapping the pipe on
the ashtray and blowing through the stem to clear it,
he extended his hand towards me and said, "Do
begin, please."

The delay was excrutiating. It was critical to act
soon. The souffle was irrelevant. It was the chain of
events which could be accidentally touched off that
I was worried about. My only hope was to talk fast.

"Ken, my house doesn't use a house key anymore
because it has a computer-controlled digital alarm
system!"

He puffed on the pipe and interjected, "Fair
enough. But what's that got to do with the souffle?"

"This isn't just any digital alarm system. I
designed it! An advanced sensor system tied
directly into my computer makes it about the most
sophisticated home buglar alarm in the world. I got
thinking one night that I needed a burglar alarm and
the computer did sit there doing nothing most of the
time. It was only natural to consider using it. But I
got a little carried away on the engineering and I'm
not sure I know how to get in without setting it off."

Ken was amused. Every time he and I had spoken
lately it had something to do with computers. He no
longer thought I was completely crazy, just a little.
There was still that one burning question, "What has
that got to do with the souffle?"

"If it was just a case of waiting for my wife to bring
the coded card home, there wouldn't be any
problem. There's a souffle in the oven and let's
see...it should be done in thirty minutes. But the
oven timer isn't set to shut the oven off. I know
you're orily a civil engineer and not Betty Crocker
but even you can guess that it wouldn't be more than
another twenty to thirty minutes before it starts to
burn." •

I spoke rapidly. We were eating up precious
seconds. "When the smoke from the burning souffle
hits the smoke detectors on my alarm system, all
hell is going to break loose on this street."

"Wow! What does it do, call the police?"
Most people were familiar with the standard

smoke and burglar alarms which automatically
dialed the fire department. While the end result was
the same, the method was quite different. The
sophistication of a full-blown computer was
unmatched by anything that commercial
companies had to offer. That, in combination with
the mind of your average, everyday mad scientist,
can produce startling results.

"Well," I started rather sheepishly. It isn't often
one has to explain the limits of their paranoia. "It
isn't everyday you have a fire in your house. When
you do, you want action fast so you can reduce the
damage and get people out in time, this system is
predicated on everyone acting fast. When a fire or
smoke is detected, it first sets off the alarm horns
mounted outside next to the garage. I've never tried
them but they're war surplus air raid sirens.

"Mathematically, the sound level coming out
ought to be high enough to break about half the
windows on the street. Mrs. Picker, who .lives
directly across from my house, will probably have



her whole house moved back about two feet when
they go off.

"Secondly, there are four aircraft landing lights
mounted on the corners of the house that will start
flashing with about two million candlepowereach.
That was just in case the fire trucks had trouble
finding the house.

"Then come the automatic telephone calls.
Remember, Ken, my computer has a voice
synthesizer, so I don't need a tape recorder. It
definitely doesn't sound like a recording. The first
call is to the fire department. It also is
simultaneously transmitted on CB channel nine.
Then a whole bunch more. The end result is more
cars and trucks than we can fit on this street."

The pipe in Ken's mouth dropped lower and lower
as I conveyed the consequences of my alarm going
off. It was hanging down to his chin when he
muttered, "Why don't you add me to the list of calls
in case I miss the initial shock wave."

"Don't worry, Ken! You're the ninth call!" Ken
definitely had a concerned expression. As I
expanded upon the next step, it turned to terror.

"Ken, you gotta help me break into my house and
shut the alarm off before the souffle burns."

The pipe fell out of his mouth and the ashes
formed a line down the front of his shirt. He barely
noticed them as he exclaimed, "Are you crazy?
Break into your own house?!"

"Look, Ken, I designed that system to prove I
could do it. Now that I can count the seconds before
I know it's going to go off, I recognize it as pure
overkill. I'll replace it later with something more
sane, like six Doberman pinschers and a minefield.
But right now we have to stop it! Will you help me?"

Ken brushed the ashes off his lap and jumped up.
"Do I need dark clothes?"
"Yes, I'll explain later. And wear a sweatshirt with

a hood or something to cover your head."
The evening newspaper fell to the floor as it was

sucked off the table by the vacuum created as Ken
ran to change. I could detect a cold sweat forming as
I checked my watch repeatedly. It was only ten
minutes since we had first started talking but now it
was only twenty minutes before the souffle would be
done. \

I could picture in my mind the progression of
events that would follow. First, the souffle would
blacken and crack. Then, as it shrivelled, some of
the exterior sections would have dried enough to be
combustible. The first whiffs of smoke would go
unnoticed but eventually a billowing cloud would
spew forth from the oven. When it reached the
smoke detectors, the. computer would go into
action. Our only hope was to get inside in time to
stop the computer. If we failed, we had better make
sure we were not standing next to one of those
sirens when it blew. Further thoughts were
interrupted as Ken burst into the room fully dressed
for action.

"I'm ready, let's go."
Ken looked like a cat buglar. The solid black

sweatshirt had a hood which completely covered his
blonde hair and, while his reddish beard still
showed, it aided the camouflage. His pants were
equally dark and skin tight. All reflective surfaces
such as belt buckles and key chains were carefully
omitted. Black track shoes completed the outfit. I
only hoped we didn't have to do too much running
with all the rope and tools.

As we jogged up the street toward my house, Ken
turned and asked, "You sure you know how to get
in?"

The details of the computer alarm design flashed
through my mind. I knew every wire, every sensor.
Yes, I knew what the components of the system
were. But the computer had far greater speed than
I at analyzing the data received from them. A
pressure switch activated in the wrong sequence, a
heat sensor detecting human presence, any number
of things could activate the alarm. I had let my
inventive genius run "open loop."

the tiny credit card which now lay on the coffee
table in the living room had been my only control
over the potential Frankenstein that I had created.
True, it would foil a burglar or call the fire
department, but the ends to which I had gone in
devising the system were aimed more at instant in-
cineration of any perpetrator than protection of
property.

To fully answer Ken's question was impossible. I
didn't know whether I could beat myself at my own
game. "I don't know, Ken, I hope so."

We stopped in front of my house. Music could be
heard from inside. A light in one room switched off
and another turned on. I didn't wait for Ken to ask
since I knew he was curious.

"The computer knows no one is in the house, so it
is simulating it by playing music and making it
appear as though people are moving from room to
room. Most of the AC outlets in the house are
remote controlled. The qomputer can control
almost any light or appliance in the house, except
the stove." ,

Ken started toward the front walk. I grabbed his
arm to stop him.

"Forget it. The only way into the house is through
some window that doesn't have any sensors
attached. They're in the back of the house. Possibly
one of the bathroom windows would be best to try."

"Hey, Steve, before I lay my life on the line to save
your souffle, do you mind telling me what happens if
we set off the burglar alarm while trying to break in.
You already told me about the fire alarm."

My reputation had preceded me. The fire alarm
was only part of the system. The burglar alarm was
equally as devastating.

"Well, there's a bunch of stuff I'll explain as we go
along. It's too complicated to explain in detail. But
the end result is that the computer determines the
location of the perpetrator and tries to lock him in
the area where he has been detected and calls the
police."

"If that's all, you can explain the accidental phone
call to the police. They often get false alarms from
automatic dialers."

"Wait, you didn't let me finish. Then, it sets off all
the sirens and lights, just for good measure. And, oh
yeah, there's a very loud noise source inside the
house that's triggered which is supposed to
temporarily disable the perpetrator. Then it does all
the same telephone calls, explaining there is a break
in instead of a fire."

Ken looked at me in amazement. The adventurer
in him wanted to go full speed ahead and tackle the
Mount Everest of electronic obstacle courses while
the same quiet civil engineering instinct suggested
that he go home and check his medical insurance
first. He shook his head as he said facetiously, "Why
didn't you just use tear gas."
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"Oh, I considered it. It's just too hard to get the
smell out of the Oriental rugs."

This unexpected response was too much for Ken.
As we stood there in the moonlight, I could see the
sweat forming above his brow.

To this point, he had been aiding an eccentric
neighbor. Though it had taken a long time and not
through any direct explanation, Ken was ready to
admit that this computer alarm had to be stopped.
There was no animosity that I had created it, just a
realization of the full consequences of its being.

He, too, looked at his watch and sensed the
seconds ticking away. No longer was he along for
the ride. Now he was a committed participant. "Let's
go."

I knelt down next to a sandy area at the corner of
the lot. Ken looked over my shoulder. Grabbing a
short stick to draw in the soft soil, I started to lay out
the attack plan, "Here's the house, the property line,
and key obstacles. There's only one way to
approach the house from the rear and not be
detected. We have to go over the side yard fence,
along through the brush to the pinetrees behind the
house, and then across the back lawn. Have you
done any pole vaulting recently?"

"Pole vaulting? Are you kidding? I just about have
enough energy to go from the couch to the
refrigerator for another beer. What are you talking
about?"

His eyes opened wide and projected a common ex
pletive. The general translation was, "Hey man, I
agreed to break in a house with you, but I ain't pole
vaulting over no fence."

That was the easiest way, but I had to agree with
Ken. The years in the cellar being a mad inventor
rather than a tennis pro had taken their toll. I wasn't
about to pole vault over any fence either.

"We've got to find a way over the fence without
putting anymore than fifty pounds of weight on it at
any time. There are strain sensors in the vertical
supports which are meant to detect anyone
climbing over it. Tripping it won't set the whole
alarm off but it will start a three minute timer. After
that it will go off it you don't type in an abort code
indicating a false alarm."

We stood next to the fence. It was constructed of
heavy wire mesh attached to metal supports. Trying
to vault over such a fence and missing would be like
putting your body into a cheese grater. The thought
made me shiver. It was only about five feet high
though, so there had to be an easy way over it.

Ken looked at the situation. I could see his civil
engineering brain going to work. Pictures of levers,
fulcrums, balances, pulleys, and other tools of the
trade were flashing through his mind. It was ironic
that we stood there about to use the talents of one
engineering regimen to counteract the creation of
another.

Walking over to the tree adjacent to the fence, he
started coiling a length of rope in one hand. With
one mighty swing he threw the coil of rope over a
twenty foot high tree limb hanging directly overand
parallel to the fence. Now the rope hung down and
touched the top of the fence.

"Come here, Steve," he said.
I was still a little puzzled, even as he looped the

rope around under my arms and tied a knot at my
chest. Only when he pulled on the other end and
hoisted me off the ground did I realize how he
intended to get us over the fence.
14

"Gee, Steve, why don't you lose a little weight for
the next break in?"

I felt like a side of beef hanging on a rope six feet
off the ground. When he started swinging me from
side to side, I thought I was going to get seasick. The
amplitude of the swing got longer and longer until
the arc carried me over the fence to the other side.
The realization of what the next part of the sequence
would be came a fraction too late for me to protest.
As the arc carried me over the fence, Ken let go of
his end of the rope. Logically, I should have
expected that this was the only way, but the
experience of being swung on the end of that rope
hadn't any semblance of logical reasoning on my
part. My far too late protest started something like a
"whoop" and concluded with the tonal equivalent of
Tarzan merrily swinging through the jungle and
suddenly missing the last vine.

The fall was only six feet but it felt like a hundred
stories. I thought that if that was a sample of things
to come, maybe I should take my chances with the
alarm. It didn't help matters when I landed sitting
down. The ground was quite moist and my clothing
sucked up the water like a sponge. When I put my
hand down to reorient my position, I felt the cold,
spring mud ooze between my fingers. The totality of
my situation and the immediate sensations at hand
were summed up with the single word, "Yech!"

As I turned to check on Ken, I caught a glimpse of
him sailing through the air. Rather than be hoisted,
he had secured one end of the rope and tied large
knots in the other to aid climbing. Once at the six
foot level, he swung out over the fence as I had and
let go. Even though he came down feet first, the
momentum was too great for the terrain. It only took
a fraction of a second for two skid marks to form
behind his heels and Ken came crashing down in the
same sitting position next to me. His first word was,
"Yech!"

I glanced at my watch and realized there were
only ten minutes left on the oven timer. I said,
"Come on, Ken, we can't sit here like two idiots.
There's not much time left. We have to head for the
brush an the right and then crawl towards the pine
trees."

"Crawl? Why do we have to crawl?"
"I'll explain when we get there. Right now, pull

your hood up over your head like this. Whateveryou
do, don't look at the house as you run past the brush
into the pines or the computer will see you."

"What is this, a science fiction movie or
something? What do you mean see us?" Ken's
nervousness was evident by the shrillness of his
voice. He should have believed me when I said it was
the most sophisticated alarm installed in a home.

"Just that. See that small box on the corner of the
porch roof?" I pointed to a small black rectangular
enclosure suspended below the corner of the roof
line. About every ten seconds a small red light
flashed, giving it the appearance of being activated.

"There's a digital television camera in that box
which scans this section of the yard between a
height of three feet and seven feet. When that light
flashes, it starts a scan and looks for changes in light
patterns from one scan to the next. With our dark
clothes, by running just ahead of the scan we should
go unnoticed."

The thirty seconds it took while we watched the
blinking light until we could anticipate the next scan
seemed like an eternity. When the precise moment



came, I yelled, "Head for the pines. Go!"
Running with both hands in our pockets to shield

our skin from detection made trying to run at full
speed rather awkward. It was more like a high speed
waddle than the statuesque gait of a long distance
runner. We had five seconds to make it to the pines
before the camera would start to retrace its path and
compare the new image to that of the preceding
scan. It was barely 120 feet, but it took all of our
effort to achieve it in time.

As I was about to dive under the first pine for
concealment, I remembered something vitally
important. I crouched under instead. "Ken, watch
out where you walk. This is where my dogs do their
business. Oh, I see you just found out. Sorry about
that, Ken."

Ken was apparentlyjust mentally chalking itupon
his list of reasons to strangle me when the escapade
was over - which it wasn't. Standing out there in no
man's land was not accomplishing the task.
Pointing to his watch, he said, "We have five
minutes. What's this about crawling?"

"Don't worry about it, just crawl. Remember, don't
stand up or we're dead. Ready? Go!"

Ken still didn't understand why he was on all
fours, crawling towards my house at ten o'clock at
night. Life was so much simpler without crazy
friends.

We were neck-and-neck about half way across
the yard when the computer spotted us. Two bright
floodlights came on, illuminating the area where we
lay. Ken, exercising reflex actions learned from
prior military experience, dove into a prone
position, as though he anticipated an imminent
artillery barrage. At the same time the lights came
on, the tumultuous roar of many vicious snarling
dogs filled the yrad.

Frozen in his position, Ken yelled, "What have you
got, a pack of hungry timber wolves in the
basement? What do you need an alarm for?"

"Don't talk. Just bark!"
"Bark?" Ken looked at me and shook his head.
"Bark," I said. "Like this. Arf! Arf! Arf!"
Soon we were both barking and woofing up a

storm. Brenda and Whiskey would be proud of us.
We kept it up for about forty-five seconds until the
lights and the ferocious dogs stopped as
miraculously as they had started.

Speaking very softly and not waiting for
questions, I said, "Hey, you can stop barking.
There's a laser perimeter intrusion detector in this
corner of the yard. It sensed our presence below the
three foot level. It turned on the floodlights and the
recorded sounds of barking dogs.

"Now, here's what the computer is great for. After
all that was triggered, the computer turned on a
microphone to listen out here at the same time.
When it heard us barking the same as any real dog
would do upon hearing the recording, it shut off the
alarm sequence. You see, Ken, the computer thinks
we are just a dog that wandered through the yard
and not an intruder. A real burglar, smart enough to
see the different sensors and try to crawl as we have
been doing, wouldn't know enough to bark back at
the computer. Neat, huh? Now we can finish
crawling to the house. It won't bother us again."

Ken rolled his eyes and put his muddy palm to his
sweat laden forehead. As straight faced as one
could be, considering the circumstances, he said,
"Steve, you're crazy."

Not wishing to argue, since time was running out,
I merely responded, "Genius is never appreciated
until it's too late."

"Steve, tell me why I'm going through all this.
What do you have in your house that is so valuable
that you installed a system designed to counter an
invasion?"

"Well, if I really think about it, I guess if you
include the computer since it is an integral part, the
alarm system itself is worth the most."

Ken didn't know how to respond to that
information. We computer freaks design things
sometimes just for the challenge. Unfortunately,
this particular challenge was getting out of hand
and time was very short.

The remaining distance across the lawn was far
less wasteful than the first. We encountered no land
mines, bear traps, or quicksand. We finally found
ourselves resting against the house just below the
bathroom window. Reaching the next objective was
not as bad as the preceding events. The window
itself was open! I warned Ken not to make any noise
once he was inside the house. Then I hoisted him up
to the window. Grabbing the top of the window
frame for support, he lifted himself off my shoulders
and knelt on the window ledge. Next, trying to be as
graceful as he could in such an awkward position,
Ken swung his body around so that he now sat on
the sill, with the trunk of his body hanging outside
the window and his legs projecting inside. Once in
that position it was easy to swing into the bathroom
and land squarely on the floor.

In a gymnasium Ken would have executed it
perfectly. A small bathroom was quite another story.
One foot came down squarely on the carpeted floor
as it should have. The other foot came down
squarely into the open toilet as it shouldn't have.
Remembering that I had warned of excessive noise,
he cussed very quietly as he extracted his foot from
the toilet.

As he leaned out the window to help pull me up, he
said, "Hey, Steve, I hear some kind of buzzer in the
house."

I quickly glanced at my watch and responded,
"That's the oven timer. It's running a little fasterthan
I thought. Now the souffle is overcooking. Help me
up. We haven't got much time."

Ken leaned out the window and grabbed the
shoulders of my sweatshirt as I jumped up to the
window ledge. My entrance was far less graceful
than his. I had no alternative but to go through the
window head first. I'd swear that Ken directed my
flight towards the toilet on purpose, but I have no
proof. At the last instant I was able to extend an arm
to contact the bowl and apply a force opposite to
that of my trajectory. The result was a dull, rolling
thud on the bathroom floor.

Our totally dishevelled appearances lent no levity
to the situation. But, we were inside the house and
the stove was just twenty feet away. If we could get
to the souffle in time to stop it from burning, we
would have all the time in the world to shut off the
rest of the alarm system.

"Ken, don't say anything louder than a whisper.
There are mikes planted around the house and the
computer is listening for loud noises, like breaking
glass or us talking." I extended a forefinger against
my lips to dramatize what I had said.

"Steve, I just saw something outside. Outside
near the back yard!" Ken was looking out the
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window and after a few moments excitedly pointed
over my shoulder towards a dining room window,
visible from the bathroom even though it was on the
other side of the house. "There it is again!"

I jerked around in time to detect motion from an
unknown object. "What do you think it is, Ken?"

Before he had time to answer, a human form stood
for a second in front of the window. Extending from
an arm was a long slender object. Fora moment Ken
and I just stood with our mouths open watching the
proceedings. The figure turned suddenly. The
slender object exhibited a metallic gleam in the
moonlight. Then, the figure was gone, as quickly as
it had appeared.

We looked at each other. Our eyes were wide
open as we whispered in unison, "I think that was a
gun!"

"I think we have a real prowler, Steve. What are we
going to do? He has a gun, too!"

"Don't ask me! Remember, I'm stuck in this
bathroom, too."

"Suppose. Now, just suppose he was able to get
by all the alarms and got into the house. And, now
just further suppose he fills his pillowcase and is
about to leave when he decides to go to the
bathroom. Voila, us two looking down the barrel of
that gun!"

"Shhh, Ken. Don't be an alarmist. Nobody can get
through my alarm system."

Simultaneously, as Ken spoke them, I thought of
the exact same words, "But we did!"

The situation presented a problem. Should I leave
the oven on and purposely trigger the alarm to bring
help and catch the prowler? Or, should we still try to
finish what we had started and then hope the
perpetrator wasn't smart enough to make it through
my alarm?

I looked at my watch. The souffle had to have been
overcooking about ten minutes. The stove timer was
buzzing relentlessly in the background. I sniffed the
air. What had previously smelled freshly baked now
definitely had the scent of being overdone. It would
still take a few minutes before smoke would be
produced that the computer could smell. We were in
a real dilemma. We were caught between our
protector and the prowler.

"Steve, look again!" Ken pointed towards the
dining room window. "It's a woman!"

The figure was in full moonlight in front of the
window. The features were easily discernable and I
recognized the person immediately. The metallic
glint previously thought to be a gun was the
stainless steel tip of a walking cane. I grabbed Ken's
arm tightly and said, "That's no woman. That's Mrs.
Picker from across the street."

"Is that bad?" Ken had little experience with Mrs.
Picker. He could not fully comprehend the grave
position that we were now in.

"That's worse than any prowler with ten guns. She
probably saw us and thinks we are the prowlers."

"Boy, that must really take guts to confront two
prowlers single-handedly." Ken still didn't
understand what I was trying to tell him.

"That feisty old lady may be eighty, but I wouldn't
put it past her to climb over the fence after us if she
discovered the rope. What I'm really worried about
is that while she's looking for us, she'll probably set
the alarm off. When the law arrives, guess who is
wearing the cat burglar customes and covered with
18

mud?"
Ken looked down at his clothes and back up at me.

His eyes pleaded with me to act fast. We were in the
worst possible combination of circumstances to be
caught in. The only solution was to try to turn off the
system before Mrs. Picker triggered it.

"Let's go," I said. "We still have to turn the oven
off."

Ken agreed. We had no other choice. Extra time to
shut off the system was gone. First we had to get to
the stove. Motioning to Ken that he should follow in
my exact footsteps and mimic my every motion, like
a childhood game, we started the ordeal.

"Ken, see those two holes on either side of the
door molding? Those are photosensors. The
computer can tell if we pass through the doorand in
what direction we are going. Fortunately, they are
only eighteen inches off the floor."

At the doorway of the bathroom I lifted my right
leg very high and extended it out over the other side.
Shifting my weight to the now firmly planted foot
outside the bathroom, I retracted the other leg by
reversing the process. Ken followed suit. We stood
in the back hallway outside the bathroom.

"Every doorway we go through, we will have to
follow the same procedure. Got it?" Ken nodded
affirmatively as I continued to whisper, "Now, step
over this area and these other two. There are
pressure switches under the rug which will go off if
you step on them. Try not to make too much noise
jumping. Remember the mikes!"

The feeling we had was like being in combat. We
were in the middle of a minefield directing those
behind to follow in our footprints. While the
sensation of stepping on a mine could not be exactly
equalled by my computer, the heart attack following
the first sound of that air raid siren could be just as
lethal. We silently high-stepped and hopscotched
our way through the house until we reached the
stove.

As I extended an arm to turn the oven off, I could
see the blackened souffle through the oven door
window. It was very disconcerting to see a creation
of one's hand and mind shrivelled and destroyed.
But the realization that we were still at the mercy of
another such creation prompted a fast exit. We had
not gotten to the stove too soon. Inside it was filled
with smoke. While not so dense as to obscure total
view, I dared not open the oven door. The smell
was of burned baked goods but not dense enough
for the computer to get excited about, yet.

Our final objective was the cellar where the
computer was headquartered. It was quicker to go
there than try to find and insert the digital card in the
reset mechanism in the front hallway. The motion
sensors in that area of the house were not as easily
overcome as the simpler variety that we had thus far
defeated. The cellar door was but five feet and one
pressure switch from the stove. We made it to this
objective as easily as we had the others. There was
no sensor on the door. I opened it slowly so that the
squeaking of hinges would not reach an appreciable
volume level.

When we opened the door, Whiskey and Brenda
looked up at us. "No time to play now, guys," I said.

I went bounding down the stairs with Ken in close
pursuit. "When the alarm is activated, the dogs are
kept in the cellar. So, there are just a few sensors
down here. We're home free now!"



Ken and I stood in front of the computer system.
This computer did not have the usual panel full of
flashing lights. That was old hat. The new stuff all
had cathode ray tube displays. The particular
television attached to this system displayed an
outline of the house and sensor placements.
Peripheral sensors, not directly used to determine
specific alarm conditions and still experimental,
scanned the grounds like radar. A dot flashed on the
screen next to the outline of the house. It slowly
moved around the periphery of the outline.

"That's Mrs. Picker." I pointed out to Ken. "The
computer knows she's out there but ignores it until
she gets over the fence into the back yard. See, she's
moving in that direction now. I'll need about three
minutes to enter the disarm commands."

Ken looked around the cellar at all the equipment
and storage. Spying a refrigerator, he started to
walk towards it. "Hey, Steve, why can't you just pull
the plug on the computer."

That wouldn't do anything. In case of a power
failure, the computer has battery back up and all
kinds of redundancy."

I started to type in the first password. Ken, who
finally felt relaxed again, stood at the refrigerator
and said, "Boy, all this work has really made me
thirsty. Do you have any beer in here?"

He opened the refrigerator door. The fact that the
refrigerator contained refreshment became
immediately irrelevant. Suddenly a small speaker
next to the computer started to emit a loud,
repetitive sound: beep...beep...beep...beep. A

"Ken, you triggered the alarm! It's going to goN^ff ,
in ten seconds!"

My mind raced with the thoughts of things^hich
were about to happen. Everyone but the National
Guard would be here in ten minutes. Larg*e jetliners
approaching the nearby airport would be distractea
by the brilliant flashing lights and start to circle the '
house instead. They would find Ken and me in a
state of partial rigor mortis from the loud horns
which would now go off inside the house. The

computer had sensed an intruder. Finally, and most
important, there was Mrs. Picker. If she was
standing next to one of those sirens when it started,
it would be final curtains!

Ken's eyes bulged with terror. Internally, he
screamed, how could this be happening? Vocally,
he yelled, "I thought you said that there were very
few sensors down here because of the dogs! Why
did it go off?!"

Simple, yet true. We were dont for but he still had
to know. "Dogs don't open refrigerator doors.
That's why."

The ten seconds had almost elapsed. My final-
words were, "Hit the deck! Cover your ears!" That
was exactly what we did. It was a hard tiled cement
floor but we dove under one of my work benches
and covered our heads with our arms. Almost
immediately the beeping stopped. Then,
silence...and more silence...and more silence. After
about fifteen seconds I peeked out. At thirty
seconds we got up and walked over to the computer.

"I don't understand," I said. "It should have gone
off. At the end of the beeping it should have started
the sirens and lights and everything. I don't
understand."

I walked over to the console and started to display
the program on the display. "There must be a
program bug. Otherwise it would have gone off." I
busily typed on the keyboard as I spoke. "Gee, that's
a lousy demonstration of my talents. I'm a better
programmer than that.

"Ken, wait a few minutes and let me see if I can fix
it. Ken, don't thinkthiswasallawasteof yourtime. ft
really works. Give me a minute or two to fix it and I'll
show you."

Ken didn't wait. He gave me a really fierce leer and
took off up the staircase. I yelled, "Where are you
going? Don't you want to see this work?"

Ken yelled down the stairs. "I'll be right back. I'm
just going to borrow Mrs. Picker's cane!"
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INTEGRATED
CASSETTE
CONTROL

Tape motor control; play, cload, and csave
audio; high-low volume control; computer sound
amplifier; and elimination of cloading volume sen-
sitivity all built Into the CTR-41 recorder Itself.

by Lawrence E. Whittier

In the July 1979 issue of Prog 80 there is an arti-
cle entitled "Cassette Controller" by John D.
Eaton. It has several good ideas but I ended up
modifying my TRS-80 system a little differently.

To use a switch is much more convenient than
typing CSAVE and pushing the reset button,
especially when all you want to do is run the tape
just a short distance. Constantly pulling the plug
In and out can be frustrating as well as a disaster
to the plug itself. But why put this switch into a
separate box? It is to be used to control the motor
within the CTR-41 so why not put the switch
there? Because the label says; "Do not open this
cover, you are too dumb to fix me anyway."? So I
opened the cover and plopped a switch into it.
What a relief!

The next problem Is that of audio. To hear a
tape you must yank out the EAR plug. If you have
more than one program on a cassette, you have to
start CLOADING between the two programs. You
can't start on the last portion of one program and
have It CLOAD the next program. Therefore, you
need sound so you can tell just where the pro-
gram Is located on the tape. Again, why put the
switch into a separate box and then have to also
add a separate speaker just because the one in-
side the cassette player won't work without pull-
ing the EAR pug? Put the switch into the tape
player Itself. This way it can also be wired to give
sound during CSAVE and CLOADING as well as
just finding a program on the tape!
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Now I decided to add a third switch because I
don't want to always have this sound at full blast.
This switch controls the volume from loud to soft.
Remember the regular volume control can't be fid-
dled with during CLOADING as this operation is
normally very sensitive to the volume setting. And
if it is moved at other times, we'll occasionally be
forgetting to put it back.

I decided not to bother with the VU meter idea
for now, as there was just no way of conveniently
inserting one of those into the CTR-41. The reason
John Eaton used this was to determine the cor-
rect volume setting for CLOADING the cassette
programs. This would save a lot of time otherwise
used trying to find the correct setting by hit or
miss on individual tapes.

"A Sound Subroutine" by James Garon is
located in the front of the same Prog 80. Whoopie,
I wanted to be able to program those sounds! But
now they want me to dangle a third speaker from
my computer. What's-more, you need a separate
amplifier to operate it. Also, if you buy a ready-
built unit it may require batteries. And to top It all
off — the EAR plug has to be plucked out of the
recorder and back into the new amplifier!!! (The
CTR-41 has a larger speaker than the CTR-80.) All
you need is one more switch placed into the
CTR-41; theoretically, that is. I originally used a
DPDT switch. One side of the switch is used to
turn the amplifier on while at the same time taking
the cassette motor out of the circuit so that this
amplifier can be used forever without wearing out
the recorder. The other side of the switch is used
to rearrange the wiring on the S1-2 portion of the
record switch S1. This is the input of the amplifier
and these three wires are extremely sensitive to
any magnetic induction. And if you look inside the
CTR-41, you'll notice that the most convenient
location for the four switches is right next to the
power transformer, unless you want to disable the
battery compartment. You've never heard such a
loud hum in all your born days! Horrors! Even
shielded cable was of absolutely no help. Panic!
The switch would have to be moved. Oh no, I
already drilled the holes. Then a brilliant idea
came to mind and almost blew my synapses. A
micro switch could be actuated by whatever inter-
nal lever is actuated by the PLAY, RECORD,
FAST, FORWARD and REWIND levers. It would
have to be wired just opposite from the way the
switch would have been. That is, when the tape
player is being used and the micro switch is ac-
tuated, it must not change the record switch wir-
ing. It is to change it only when the tape player is
not playing or recording. At this time it doesn't
matter if the circuit is rearranged and it gives a
perfect setup for the amplifier mode of operation.
Now my toggle switch would only have to turn on
the power and take the motor out of the circuit.
There would be a perfect place to mount this
micro switch except that right where I wanted to
drill the three terminal holes in the circuit board
there is a concentrated mass of solder connec-
tions. Foiled again. While touring Radio Shack
later, somewhat miraculously, I spotted a 5VDC
DIP RELAY - the perfect answer. Right behind the
tone switch there is a very convenient location for
it. It can be wired direct, but I put it in series with a
27 ohm resistor so that it wouldn't use any more



power than it needs, which is important if you ever
want to use batteries. I also use a 16 pin low pro-
file (thin) IC socket with eight of the pins pulled
out. Some of the holes are already in the board. A

couple of short pieces of trace had to be cut and
repaired with jumper wires because they were in
the way. The three amplifier wires can now be
kept very short and far away from the transformer.
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Success at last. Now all I had to do was to put
the cover back onto the CTR-41. To do this one
must first pull out the plugs. I started by pulling
out the remote plug. Oh, my goodness! A horren-
dous hum came flying out of that speaker. Why
me? What did I do wrong? Since the player was
upside down, I didn't notice that the play lever
hadn't been released. If it had been released, this
problem would have gone unnoticed forever and

cut trace to C2

ever. I then pulled the next plug (AUX) and the hum
disappeared. I put it back in and it came back. I
pulled the EAR plug and it disappeared again. It
hummed only when both the AUX and EAR were
plugged in at the same time and the REM was
unplugged. The unplugged REMOTE simply turns
on the power. But the AUX and EAR circuit was
causing a problem. A check with an ohm meter
showed that these two cable grounds, or shields,
are shorted together inside the TRS-80 keyboard.
For some reason the CTR-41 didn't like this.

front of player
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81 RECORD SWITCH

81 Is a slide switch with 18 pins.
It Is used as six switches with
three pins each.
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power than it needs, which is important if you ever
want to use batteries. I also use a 16 pin low pro-
file (thin) IC socket with eight of the pins puiled
out. Some of the holes are already in the board. A

couple of short pieces of trace had to be cut and
repaired with jumper wires because they were in
the way. The three amplifier wires can now be
kept very short and far away from the transformer.
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pulled the EAR plug and it disappeared again. It
hummed only when both the AUX and EAR were
plugged in at the same time and the REM was
unplugged. The unplugged REMOTE simply turns
on the power. But the AUX and EAR circuit was
causing a problem. A check with an ohm meter
showed that these two cable grounds, or shields,
are shorted together inside the TRS-80 keyboard.
For some reason the CTR-41 didn't like this,
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But now, yet another mystery. When I used my
own switch for turning on the1 tape motor there
was no hum. This meant that my circuit was work-
ing better than the original. But why? My solder
connection (3) on the circuit board ground trace
was less than two inches away from the original
remote connection (1). See ground trace illustra-
tion. If placement of the connection for the input
of the negative unfiltered power is critical, let's
unsolder this REM connection (1) and move it
down towards (3) just a little at a time to see what
happens. As I kept touching the trace further
along in either direction of the ground loop the
hum remained until I reached the trace junction at
the SPKR connection where it suddenly disap-
peared. What a simple solution this shows. Just
make the REM (1) wire and the SPKR (2) wire
switch places! It doesn't matter where the SPKR
wire goes but this way no extra hole has to be
drilled.

So • we have noise when the current is allowed
to flow through the ground loop on its way to the
filtering condenser and the motor. When the elec-
trons are injected below the loop at the SPKR con-
nection they try to flow two ways into a closed
loop and can't move. The trace normally has a
separation between the EAR and AUX connec-
tions; but the TRS-80 cables short this together
allowing the unwanted current flow. Later I found
out from the new local computer center that their
way of solving this problem is to just cut the trace
again to the right of the AUX connection and then
solder a jumper wire from the EAR to AUX connec-
tions just in case the player is used with the
cables unplugged. I then tried both ways and
fcund absolutely no difference in performance
between either method. And what, an Improve-
ment either one of these modifications make! By
CSAVEing my own tapes with this rnodification, I
have never had a loading problem. I can get a
flawless CLOAD from a volume setting of
anywhere from 2.5 to 7. I figured th'e midrange of
these two settings and used a pin to paint a white
line on the volume dial between two of the teeth.
The only time it has to be readjusted is when you
are using a tape that you didn't record yourself.
Machine language tapes are the same way and
can be very easily redone by using a special tape
program such as DUPLIK, for example. I'm glad I
didn't install the VU meter now.
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PARTS LIST

1 CTR-41
4 Toggle switches SPDT Radio Shack

#275-613 (or 3 SPST and 1 SPDT)
1 Relay #275-215
1 Low profile IC socket (optional)

#276-1998
2 Condensers 22uf #272-1026 (for arc sup-

pression on" switches and motor
brushes.)

1 1/4" black labelmaker/label for swit-
ches.

1 Resistor 100 ohm 1/2 watt #271-012 or
1/4 watt from kit #271-308

1 Resistor 27 ohm 1/2 watt #271-006

EXTRA INFORMATION

Cut trace between I and J as indicated by the
slash mark on the schematic.

The slash mark between C and D on the
schematic indicates that the black motor ground
wire was unsoldered from the circuit board and
reconnected to point D which is one side of the
new condensor and also to a wire coming from
the amplifier switch.

The 100 ohm resistor was soldered directly to
the volume switch.

There are two unused slots in the circuit board
edge near the transformer which are excellent for
mounting the two 22uf condensors. The unused
traces can even be used for this purpose.

To drill four holes for the switches, mark hole
centers 11.25 mm from each other and 7mm below
the ridge on your upside down recorder with the
cover removed. The firstjiole is marked at least
77mm from the end of this ridge that is towards
handle and front of recorder. .

1 Remove all washers from these switches and
just use one nut on each side of the hole. They
should come out flush this way.

After assembly, the label is placed directly
beneath the other ridge on the cover below swit-
ches.

Use recorder with tone switch set on HIGH.
Remember, it is a good idea to keep your,

keyboard clean but don't try to blow the chips out!

••v.


