
Keep Your

Disk Drive in Line
ByJOSEPHJ. SHAUGHNESSY

Here's a do-it-yourselfproject

that xvill save you costly re

pairs due to disk drive mis-

alignment. Knowing how to

use a Phillips-head screw

driver is the only prerequisite.

This article provides yon with tips

that might save you enough to pay

for your subscription Co RUN mag

azine for many years to come, T wish

someone else had written it two years

ago. I would have saved about Sum

it> technician fees Cor service on my

disk ili ive.

There are several million of von

Commodore owners who have the

15-40 or 154] disk drive, and almost

every one of you has needed, or will

someday need, to have your disk drive

realigned. Some of you probably need
it ri^lii now and may or may not know

it. Misalignment is the most common

cause offailure in this disk drive.

Most of this article will consist of

giving you step-by-step instructions

for a do-it-yourself project, realign

ing the reed/write head on your 1540

or 1541 disk drive.

Caution: Because you will be work

ing witli an electrical device, ibei'e is

always the danger of electric shock

or injury. Children and others un

willing or unable to follow directions

and observe safety precautions

should not attempt this project. Nei

ther RUN magazine nor the author

will assume liability for damage or

injury to yourself or your equipment.

Performing this work will also void

your warranty, so make sure that you

have owned your disk drive for at

least 1)1 days.

The only lool required is a small

(size 1) Phillips-head screwdriver. An

optional lool is a pair of needle-nose

pliers for replacing some of the

screws during reassembly. If you

want to drill two holes in die bottom

ofyour plastic case, you will also need

an electric drill with an appropriate-

sized bit (more about this in the reas
sembly section).

Preliminary Information

First, I'll discuss how programs and

files are Stored on disk. Each disk has

35 tracks, arranged concentrically,

with track number 1 being the out

ermost and track 35 die innermost.

Each (rack has from 17 to 21 blocks

(the inner tracks have fewer blocks).

Each block can store 256 bytes (or

characters) of data. The middle track

is Irack 18. which is special.

The first block (block 0) of track

18 is used lo store the name and I.D.

number that you gave the disk, a few

other special codes and the BAM

(block availability map). The disk

drive uses the BAM to determine

which blocks are available for storing
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data and which blocks have already

been used. The remaining blocks (I

to 18) of track 18 are used lo store

your disk directory.

The disk directory contains the

names of your programs and files

and also Information on the type of

file, its length and where the starting

point is on the disk. Your actual pro

grams and files are stored on the

disk's remaining blocks. (664 blocks

are usable on abrand Hew disk.) Stor

age ofyour programs and files begins

on tracks 17 and 19 and proceeds

both inward and outward From the

center track, with 1 and 35 being the

last Hacks used.

When your disk drive begins to go

out of alignment, the first tracks to

become unreadable are on these out

ermost tracks (1 and 35). You'll find

thai you can load in programs near

the beginning of your directory,

while programs near the end will

load with difficulty, if at all.

Ordinarily, programs near the be

ginning of the directory are stored

near the center oi the disk, since they

were saved first, and later programs

are Stored farther out from the cen

ter. The last thing you will lose, as

the alignment gels worse, is the abil

ity to read the directory.

You can also tell tliai you are losing

alignment when program loads siart

taking an exceptionally long time,

and your red disk drive lighl flutters

and blinks ami the drive seems lo

chug and makes awful sounds (which

are caused by the read/writc head

resetting itself against its stop when

the first attempt lo read a block is

unsuccessful).

On a perfectly aligned disk drive,

the red light will come on and remain

steady throughout the load, with one

major exception. Some companies

copy-protect programs by deliber

ately "bad sectoring" certain blinks

on the disk. During or after the pro

gram load, these "bad" blocks are

checked by the program, If the disk

drive can't read the bad block, the

program knows that it is probably

not dealing with a pirated disk. If it

can read the block, the program will

usually shut itself down.

It is suspected (hat the most prob

able cause of disk-drive misalign

ment is using commercial software

with this "bad sectoring" type of copy

protection. The repeated hammer

ing of the read/write head against its

stop may eventually knock the drive

out of alignment.

Another reason for the red light
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Photo 1. Drive with cam removed.

blinking iluring the loading of com

mercial software is thai some compa

nies load programs in sections, and

the red light goes off between these

sections, Other possible causes would

be transporting your chive to another

location, mishandling, long usage or,

perhaps, gremlins.

The simplest test for disk-drive

misalignment is to run the perfor

mance test program (using a disk you

don't need anymore) or the short

program found later in this article

(using any disk—the program won't

hurt it). Neither of these programs,

however, will check for perfect align

ment, since I've had disk drives that

1 know are not in perfect alignment

pass these tests. The best way to test

your drive is to use my Safe and Fast

Disk Checker program (published

last month in RUN), which runs both

quickly and smoothly (see step #l.r>

in the alignment procedure),

Once you've determined that your

disk drive needs realignment, you're

ready to advance to the actual align

ment procedure.

In brief, you will first check the

alignment of track 1H by loading in

a long directory. You'll next check

the alignment of the outermost and

innermost Hacks by running the

short program in this article. Finally,

you will check every track and sector

for perfect alignment by running my

Safe and Fast Disk Checker program.

We are now ready to begin. Please

think and practice safety while do

ing ibis!

Disassembly Instructions

/. Turn off the disk drive power

switch and disconnect all cables from

the real- of the disk drive.

2. Place the drive upside down on

a flat surface and remove the four

Phillips-head screws.

3. Gently lilt the disk drive off of

the top cover and place right side up

on a flat surface. Put aside the lop

plastic cover until reassembly time.

■/. Photo 1 shows the top metal

cover, which is held in place by two

Phillips-head screws. Remove these

screws and the top metal cover.

5. The green power lighl located

on the lower front ofthe drive's plas

tic case is connected to the now-ex

posed circuit board by two wires and

.i plug. Note the orientation of this

plug and remove it. This will discon

nect the green power light.

6. Replace the top nietai cover over

the circuit board using two Phillips-

bead screws.

7. Remove the disk drive from the

lower plastic case by removing the

six screws and lilting ii out

S. Place the disk drive upside down

on a Hal surface next to your com

puter. At this point, you should notice

the Stepper motor and the two screws

thai bold it in position (Photos '2 and

'.]). These screws pass through slotted

holes in the stepper motor mounting,

thereby allowing the stepper motor to

he rotated by a small amount when

these screws are loosened.

9. Plug the connecting cord from

the computer into the disk drive.

Plug in the power cord to the disk

drive. Warning: from this point on,

do ml touch any of the exposed elec

trical component!; in the rear of the

disk drive. It is all right to touch die

power switch to turn the drive off

and on, hut don't touch anything else

back there. It is also all right to touch



Photo 2. Ucalm of stepper motor.

the protective metal case thai is buili

around your disk drive.

If, for any reason, you were to get

a shock from your metal case, im

mediately unplug the disk drive and

take it in For professional service—

you have a dangerous short circuit

and more problems than just mis

alignment. (I have never heard ofthis

happening, but anything is possible.

It is nol required in the alignment

process to touch any of the electrical

devices in the rear of the disk drive,

so why lake chances? Stay away!)

Alignment Procedure

/. Turn on your disk drive, TV or

monitor and your computer. Note

that your green power-on light for

the disk drive will not work, since it

is disconnected.

2.Typeinr1OKE5;«Nl,l {return}.

Next, hold down the CTRL key and

push (he 1 key. This will give you

black characters on a white screen.

(This step is optional, but I like it.)

3. Hold down the shift key and

push the CLR/home key. This clears

the screen and leaves your cursor in

the upper-left corner.

4. Place a disk in the drive. Note

that you will have to put (he disk in

upside down (disk notch to the right),

since your drive is upside down. Pref

erably, the disk you select should

have a long directory (lots of pro
grams) in order to make it more dif-

I'lwto 3, Cloie-iip ofsleppn molar.

Bcull for the disk drive to load ihe

directory.

5. You will now begin typing in

instructions andashortprogram that

will make life simpler while aligning

the disk drive. Do not get ahead of

me on this, since any deviation from

the following instructions will mean

extra typing and work for you.

<>. Type in LOAD "$*',8 {return}.
The disk drive light will come on and

the message Searching For $ will ap

pear. Next will appear the Loading

message or, if your drive is badly out

of alignment, you will gel the File-

Not Found message. Then the Ready

message will appear, along with the

blinking cursor.

In some cases, the disk drive will

find the directory ($) and attempt to

load it, unsuccessfully. In this case,

your disk drive may "hang up" (your

cursor does not come back to the

screen). For this condition, turn your

computer off, then on again, thereby

resetting it, and try a different disk.

7. During the directory load, ob

serve your drive's red light. If it

comes on and remains steady, with

no Ilickering or blinking, then pro

ceed to step 9, II it Clutters and pauses

or If you get the File Not Found mes
sage, continue on lo step 8.

8. You must get the disk drive suf

ficiently operational to read tin- disk

directory. First, press the GLR/home

key {without the shil'i key). Your cur

sor will now be Hashing in the upper

left corner, on the "L" of I.OA1)"S"X

With your Phillips-head screw

driver, loosen (not remove) the two

screws on the stepper motor (they

may be hard to unscrew the first

time). It is nol necessary to turn off

the disk drive or remove the disk

during this procedure.

Rotate the stepper motor about '/Ut

of an inch in either direction. Re-

tighten the screws until they are snug.

Hii the return key on your computer.

The directory will again attempt to

load. Repeat step 7.

If the directory still will not load

properly, rotate the stepper motor in

the other direction and try again. You

may have lo readjusi several limes in

order to get a good loud of the direc

tory. If, no matter where you adjust

the stepper motor position within the

range of the slotted boles, you cannoi

get a good directory load, go to the

section in this article entitled "Other

Troubleshooting lips."

9. At this point, you should have

had a good directory load. This in

dicates ihat track IS is sufficiently in

alignment and can be read by the

disk drive. This is the easiest track to

align and seems to have a wider tol

erance for alignment. Tracks 1 and

35 are a littie more critical.

Returning to the screen display,

after loading the directory, the cur

sor should be flashing under the

Ready message. Do not list (he direc

tory! Type in the New command and

press the return key. The Ready mes

sage will again appear, with the cur

sor flashing underneath.

10. Next, type in the following

short program beneath the latest

Ready message, using carriage re

turns ai the end ofeach program line.

10 OPK.N I5,8,15:OPEN 5,H,r>."ir

20 PRINT* lS.uUl:"5;ftl;]:COSUB GO

311 PRINT#]5,"UI:"5iO:S5;IiGOSUB 60
40 CLOSE f.:CLOSE IS

50 END

(50 lNI'LT#ir.,A,AS.U.C:l'KINT A;AS:lt:C

70 RETURN

immediately after line 70, type

RUN and hit the return key.

//. "ihe short program you have

just entered will begin executing ami

will check to sec if block 1 of tracks

1 and 35 are readable. Two messages

will appear under your last Run com

mand. If the disk drive is in fairly

good alignment, bodi messages will

say 0 OK 0 0 and you can jump to

step 14. If not, you will get an error

message, such as 21 READ ERROR 1

1 or 21 READ ERROR 35 1 or some-

thing similar. The last two numbers

in the error message- refer to the track

and block that was unreadable.

12. If you received an error mes

sage in step 11, you must further

"tune" your diskdrive alignment.

Loosen the two stepper-motor screws

and rotate the stepper moior by a
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very small amount, in one direction.

Retighten the screws.

On your second or third lime-

through this step, you may be rotating

the stepper motor by a small amount

in the opposite direction. You are

looking For thai "just right" position

and will find it by trial and error.

13. Here is where you arc rewarded

for following directions. You don't

have to type everything in again on

the retest. First, push the CLR/home

key (do not use shift), then hit the

return key. Since your cursor was

once again on the "L" of LOAD

"$",8, the directory will begin load

ing. Once again, observe your red

light during the program toad, a.s in

step 7. If everything is all right) pro

ceed. Otherwise, readjust the stepper

motor in the opposite direction and

try again.

After the load, your cursor will be

flashing on the "N" of NEW. Hit the

return key again. Now your cursor

will be blinking on the "1" of pro

gram line 10. Press the return key

eight more times and your short pro

gram will be reentered in the com

puter and will begin running. You

must reenter the program this way,

because every lime you load in the

directory, you write over whatever

else might he in the computer's mem

ory. (The format of this screen makes

it easy to keep testing the disk drive

without a lot of typing.)

Once again, you will get two mes

sages. (The new messages will write

over the old ones, but there's no

harm in that; if it bothers you, use

your cursor controls and the space

bar to erase the old messages prior

to hitting the CLR/home key.) Repeat

steps 11,12 and 13 as often us nec

essary, until, by trial and error, you

get two messages that say 0 OK 0 0.

14. Basically, you have fiddled with

the orientation of the stepper motor

until the disk drive loads well enough

for you to he able to read both [racks

1 and 35. At this point, your disk

drive is in lair, but probably not op

timal, alignment. There is one final

"supertuning" check for optimal

results.

15. As I mentioned earlier, my Safe

and Fast Disk Checker program is in

last month's RUN. Originally, this

program was only meant to check for
bad sections on your disk. However,

in developing this article and the pro

cedures herein, I found that this pro

gram was an invaluable alignment

tool. In just a few minutes, the S & V
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Photo 4. Front-iop vim of the drive, showing the location of Ike read/mite hetul

ami the capstan.

Disk Checker checks every single track

and block on the disk, whereas the

program In Step 10 above checks only

the first block of tracks 1 and 35.

The final step in your alignment

procedure is to load in the S &F Disk

Checker and run it. Since you are

working with a disk drive that may

not be in perfect alignment, cover

the disk's write-protect notch with a

piece of tape. If your drive is in per

fect alignment, the S & F Disk Checker

program will run both quickly and at

a uniform rate of speed.

If the rate of checking slows down

or falters, or if (he disk drive must

reset itself, it is not perfectly aligned.

Do not turn off your computer or

disk drive. After the S & F Disk

Checker program stops (or you slop

it by hitting the run/stop and restore

keys), once again loosen the steppc-r-

motor screws and readjust the step

per motor by rotating it a very tiny

amount. Reiighten the screws and

run the S & F Disk Checker program

again.
Continue this final adjustment pro

cess until ihe program runs all the

way through without pausing or slow

ing down. Then run the program with

several different disks to make sure

that you can read them all. Some of

vour latest disks may have been for

matted when your disk drive was in

the process of going out of alignment;

these disks may be difficult to read.

Salvage what you can from them and

put their contents on other disks.

As a final test, I run the S 8c F Disk

Checker program on the test/demo

disk thai came with my Commodore

drive, since I'm fairly sure this disk

was prepared on a properly aligned

drive.

From my experience) there is only

one "perfect-alignment" position for

the stepper motor. The disk can still

be read if the motor position is

slightly to either side of "perfect,"

but the dri\e hesitates and pauses.

'file S & ¥ Disk Checker will help you

go from this workable position to the

perfect position.

Other Troubleshooting Tips

I'hoto 4 shows the top of the me

chanical portion of the disk drive

from the from. Sometimes, no matter

what you do with rotating the stepper

motor, you are unable to get a direc

tory io load. I know of three possible

solutions, and there may be more:

/. Electronic failure. This is be

yond the scope of this article. Take

your disk drive- in for repair.

2. The left arrow in I'hoto -1 points

lo a black lever, which is attached io

a pressure pad holding the disk

against the read/wrilc head after the

disk is inserted. If you lift this lever

just slightly, you will see the pressure

pad and the read/wrile head under

neath. I know of a few cases when1

this black lever has become stuck

while people have been working with

the stepper motor. A few jiggles

should free it up.

3. The right arrow in Photo 4

points to the cylinder-shaped cap-

stan, which is mounted on the shall

of the stepper moior. The rotation

of this capstan, with the motion trans

ferred through a strap and pulley

arrangement, is what moves the read/

write head over the disk during use.

Directly above this capstan is a
small trapezoid-shaped flat plate,

which is held in place by one Phillips-



head screw. Thai flat plate is the slop

for the capstan's rotation. This stop

occasionally will be knocked askew

and must be repositioned. To get at

the stop plate and iis holding screw,

it is necessary to remove the top cir

cuit board. If you try this, remember

to have the disk drive unplugged (no

power), and remember where all the

wires go for reassembly.

Reassembly Instructions

1. Turn off" the disk drive and re

move all cables from its rear.

2. One helpful hint at this point. I

drilled two %-inch diameter holes in

the bottom of my disk drive's plastic

case, so I would never again have 10

disassemble the drive to get at the

adjusting screws for the stepper mo

tor. Now I just turn the disk drive

over and begin the realignment, with

no disassembly required.

3. Make sure that the stepper-mo

tor screws are tighti

4. Place the disk drive in its lower

ease and install the six screws. I find

that the needle-nosed pliers are help

ful in placing these screws in their

holes.

5. Remove the top metal cover and

plug in the green power light. Re

member which way the plug faces.

6. Replace the top metal cover.

7. Replace the top plastic cover

with the four screws.

S. Reconnect the cables in the back

of the disk drive.

I hopeyou have enjoyed this article

and will find il useful.

The Safe and Fast Disk Checker

for the Commodore fi-1 is available

from me, iii both the original Basic

version and in a compiled version

(twice as fast). For VIG-20 owners, I

have a functional but simplified ver

sion, which can also be used in the

alignment process.

1 will provide all three versions on

the same disk, with mailer and post

age included, if you'll send me your

name, address and S8. El

Joseph j. Shaughnessy is a professional

engineer who works with Reynolds, Smith

& IHlh, inc., in Jacksonville, Florida.

Address correspondence to him at 8438

Lynda Sue Lane W., Jacksonville, FL
32217.
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a Breakthrough in Value!

ULTRABYTE
NEW PRODUCTS-ALL

with FREE BACKUP COPIES

ULTRABYTE DISK NIBBLER

Uses proprietary revjsion of disk operating system (DOS ] to make
a bil by bit copy. This process, called nibbling, copies the format,
rJata and errors, all at the same time. Errors are not recognized
and do not hammer the drive. BuiII in fast load environment allows
copies in 8 minutes with a single 1541 disk drive.

• Easy to use. No separate analysis or error production

• Choose 35. 36. 37 or 38 tracks to copy incl. half tracks

• Makes up to 5 copies of each original — (UNIQUE FEATURE]

• Backs up 99% of all protected software

• Free backup copy - two disks lor the price of one

FOR 2 COPIES OF THE

DISK NIBBLER

plus S40D shipping and handling, Mastercard, Visa. Check or M.O.. Foreign orders

ur COD add S2.D0, Calil. add 6.5% (S2.BD) sales lax. Additional backup copies are
S 20.00 plus $3.(10 shipping. ATTENTION: Owners ol ULTRACOPY whose names

are in our file may order a single copy Inr S20 0D plus S 3.0D shipping.

FREE BACKUP DISKS

McWURPHY'S MANSION
AN ULTRABYTE

TEXT ADVENTURE

II seems lhal an unknown uncle has died in

faraway Scotland and left you his vasl

forlune. S10.000.DOO to be exact !J

There is only one small problem. Dear old

uncle McMurphy was a bil demented and

has hidden your inheritance somewhere in

his mansion.

He lelt you only one small clue, a brass key.

II is now up to you in lind your fortune.

• 30 ■ 60 hours ol challenge

• Sealed envelope of hinls

lor beginners

• Instruclion manual included

Solution sheet available

^ «29.95 for 2 disks ^
plus S4.00 shipping. COD or

Foreign add S2.00. CA tax SI.95

THE DISK SURGEON
AN ULTRABYTE
DISK UTILITY

• Read dala from edit and write lo disk

• Analyze disk errors without' hammering'

. Write errors 20,21.22.23.27 & 29 on disk

• Read data under errors, erase errors

• Decimal. HEX. Oclal 8 Binary conversions

Formal a single track wild any ID

Oelailed insiruclions lor beginners

Much more

INCLUDES THREE PUBLIC DOMAIN COPY

PROGRAMS THAT ARE NOT PROTECTED

1| FILE COPY to copy portions o! a disk

2| SINGLE THACK COPY

3) 4 MINUTE COPY ol entire disk.
Protected disks also require error
production

S29.95 for 2 disks
plus S4.00 shipping. COD or

Foreign add S2.0Q. CA tax SI.95

All Products (or Commodore 64 & 1541 Disk Drive Only

Write or Call 24 Hour Order Line

ULTRABYTE (818) 796-0576

P.O. Box 789 La Canada, CA 91011

DEALERS & DISTRIBUTORS WANTED


