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SWTPC FDOS OPERATING SYSTEM 

Overview 

The floppy d i s k c o n t r o l l e r f o r the SWTPC MF-68 uses the 1771 floppy d i s k con­
t r o l l e r chip to i n t e r f a c e up to four minifloppy d i s k d r i v e s to the SWTPC 6800 
Computer System. The d i s k c o n t r o l l e r board on which t h i s chip r e s i d e s , i s 
plugged onto i n t e r f a c e card p o s i t i o n i'/6 J u s t l i k e a standard s e r i a l or p a r a l l e l 
i n t e r f a c e card. When the Computer System i s powered up, the monitor ROM p r i n t s 
a "*" prompt on the terminal's screen and a w a i t s user commands, but the system 
has no program code i n memory which a l l o w s i t to communicate with or even be 
aware of the d i s k c o n t r o l l e r board and attached d i s k d r i v e s which are plugged 
onto the system. v,-?̂  r v - i i 

A s h o r t , s i x t y byte program c a l l e d the bootstrap must be loaded into the computer 
system e i t h e r by hand or c a s s e t t e or paper tape s i n c e i t i s not re s i d e n t w i t h i n 
the Mikbug^ monitor, t h i s p a r t i c u l a r bootstrap must s t a r t execution at 0100, 
therefore program counter addresses A048 and A049 must be s e t to 0100 before 
typing the to execute the bootstrap program. The bootstrap program i s r e ­
sponsible for loading the FDOS operating system r e s i d e n t on the d i s k from memory 
l o c a t i o n 2400 t h r u 3196. I f any program or operation ever a l t e r s the contents of 
any of these memory l o c a t i o n s , the system w i l l have to be rebooted to r e s t o r e the 
FDOS operating system. Any time machine c o n t r o l i s turned over to a user program 
and the FDOS memory l o c a t i o n s are not o v e r w r i t t e n , you may r e t u r n to FDOS by jump­
ing to 2400 at the conclusion of your program or by r e s e t t i n g the program counter 
addresses A048 and A0A9 to 2400 and typing a "G" f o r go to user program. 

The FDOS operating system uses memory l o c a t i o n s 0000 thru 0020 for temporary s t o r ­
age when loading and saving programs, t h e r e f o r e , no user porgrams should use these 
l o c a t i o n s f o r permanent data or program code storage. Since FDOS i s not operating 
simultaneously w i t h user programs, there i s no harm i n using these l o c a t i o n s for 
temporary storage w i t h i n user programs however. , > - • 

FDOS Command Format . * . 

A l l commands i n FDOS take the format of: . . , 

COMMAND (DRIVE NUMBER), (FILENAME), (PASSWORD) 

A DRIVE NUMBER may be from 0 to 3 (provided you have 4 D r i v e s ' . I f you use a 
DRIVE NUMBER, i t must be followed by a comma before the FILENAME. I f no DRIVE 
NUMBER i s used, the system presumes DRIVE NUMBER 0 and the comma should not be 
used. The use of a PASSWORD i s o p t i o n a l ; however, i f used, i t must be separated 
from the FILENAME w i t h a comma. I f you do not give a FILENAME, the system w i l l 
prompt the user for one. (Which may be again preceded by a DRIVE NUMBER). 

FILENAME and PASSWORD may be any combination of up to eight alphanumeric c h a r a c t e r s 
and the f i r s t of each must be alphabetic and not numeric. COMMAND'S, FILENAMES's 
and PASSWORD'S should not contain lower case a l p h a b e t i c r h a r a c t e r s . 

i4 ;i.f'-
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Booting the FDOS System 

The bootstrap program when executed causes the computer to load and execute the 
FDOS operating system. Since the bootstrap program i s not r e s i d e n t i n the 
Mikbug*^ ROM, i t must be loaded by hand, a t l e a s t the f i r s t time. I t i s suggested 
t h a t you make a c a s s e t t e or paper tape copy of the bootstrap program so t h a t you 
do not have to r e p e a t e d l y e n t e r i t by hand each time the system must be booted. 
The bootstrap program i t s e l f r e s i d e s from 0100 t h r u 013D w h i l e program counter 
l o c a t i o n s A048 and A049 must be s e t to 0100 to execute the boot. Once the boot 
br i n g s i n FDOS, i t has served i t s purpose and may be o v e r w r i t t e n by subsequent 
user programs. 

s 

0 0 0 1 0 NAM B O O T 
0 0 0 2 0 O P T O B J 
0 0 0 4 0 • W R I T T E N B Y • R. H U I T E R W Y K t > , . , 

0 0 0 5 0 8 0 1 4 D R V R E G E Q U S S 0 1 4 
0 0 0 6 0 8 0 1 8 C O M R E G ' E Q U $ 8 0 I S 
0 0 0 7 0 S O I B D A T R E G E Q U S S O I B 
0 0 0 8 0 8 0 1 A S E C R E G E Q U * S 0 1 A 
0 0 1 0 0 0 1 0 0 O R G $ 0 1 0 0 
0 0 1 1 0 0 1 0 0 4 F S T A R T C L R A 
0 0 1 2 0 0 1 0 1 B 7 8 0 1 4 S T A A D R V R E G 
0 0 1 3 0 0 1 0 4 C E F F F F L D X # $ F F F F 
0 0 1 4 0 0 1 0 7 O S S T A R T O I N X ' / ' ' • • i f Hi<̂ .n . 
0 0 1 5 0 O l O S 0 9 D E X b ' V - M ' >•••:.•::: . 
0 0 1 6 0 0 1 0 9 0 9 D E X 
0 0 1 7 0 O l O A 2 6 F B B N E S T A R T O 
0 0 1 8 0 O l O C C 6 O B L D A B # $ 0 B R E S T O R E W / L O A D 
0 0 1 9 0 O l O E F 7 8 0 1 8 S T A B C O M R E G 
0 0 2 0 0 0 1 1 1 8 D 2 A B S R R E T U R N 
0 0 2 1 0 0 1 1 3 F 6 S O I S L O O F l L D A B C O M R E G 
0 0 2 2 0 0 1 1 6 C 5 0 1 B I T B # 1 
0 0 2 3 0 0 1 1 8 2 6 F 9 B N E L O O P 1 
0 0 2 4 0 0 1 l A 7 F 8 0 1 A C L R S E C R E G 
0 0 2 5 0 0 1 I D 8 D I E B S R R E T U R N 
0 0 2 6 0 O l l F C 6 9 C L D A B tt$9C 
0 0 2 7 0 0 1 2 1 F 7 S O 1 S S T A B C O M R E G 
0 0 2 8 0 0 1 2 4 S D 1 7 B S R R E T U R N 
0 0 2 9 0 0 1 2 6 C E 2 4 0 0 L D X # $ 2 4 0 0 - ' f e 

0 0 3 0 0 0 1 2 9 C 5 0 2 L 0 0 P 2 B I T B # 2 
0 0 3 1 0 0 1 2 B 2 7 0 6 B E Q L O O P S 
0 0 3 2 0 0 1 2 D E 6 S O 1 B L D A A D A T R E G 
0 0 3 3 0 0 1 3 0 A 7 0 0 S T A A 0 , X 
0 0 3 4 0 0 1 3 2 O S I N X 
0 0 3 5 0 0 1 3 3 F 6 S O 1 3 L 0 0 F 3 L D A B C O M R E G 
0 0 3 6 0 0 1 3 6 C 5 0 1 B I T B # 1 -U}' J • • • 

0 0 3 7 0 0 1 3 8 2 6 E F B N E L 0 0 P 2 
0 0 3 8 0 0 1 3 A 7 E 2 4 0 0 J M P $ 2 4 0 0 ;. 
0 0 3 9 0 0 1 3 D 3 9 R E T U R N R T S • .• 

0 0 4 0 0 E N D 
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CATALOG 

"CATALOG (DRIVE)" or "CAT (DRIVE)" - Typing e i t h e r of these commands causes 
the system to l i s t a l l f i l e s stored on the d i s k e t t e . F i l e s are l i s t e d three 
to a l i n e (See F I L E S and PRINT). 

EXAMPLES: CATALOG ; CAT 1 

FI L E S 

" F I L E S (DRIVE)" - T h i s command w i l l l i s t d i s k e t t e - f i l e s along w i t h d i r e c t r o y 
Information. The data output i s : ^ , 

TRACK SECTOR #0F F I L E STARTING ENDING PROGRAM 
SECTORS TYPE ADDRESS ADDRESS START 
USED 

F I L E TYPE NUMBERS ARE; 

00 BLANK F I L E 
11 SYSTEM F I L E 
22 OBJECT PROGRAM F I L E ' ^^^ws, . ;> 
55 BASIC PROGRAM F I L E < „. . - -
77 CORES SOURCE F I L E :. . . . 
99 BASIC DATA F I L E 

EXAMPLES: F I L E S ; F I L E S 

PRINT 

"PRINT" - T h i s command causes the command f o l l o w i n g the PRINT command (which 
presumably would be CAT or F I L E S ) to be output to a SWTPC PR-40 P r i n t e r on 
Port #7 v i a an MP-L p a r a l l e l i n t e r f a c e . 

EXECUTING SYSTEM F I L E PROGRAMS SUCH AS BASIC AND CORES 

System F i l e programs such as "BASIC" and "CORES" are loaded and executed 
simply by t y p i n g the f i l e name. A l l commands f o r loading, s a v i n g and executing 
the source f i l e s c r e a t e d and manipulated by these system f i l e programs are con­
tained w i t h i n the system f i l e programs themselves r a t h e r than the FDOS operating 
system. D e t a i l s on the operation of these non-FDOS commands are contained i n 
the accompanying u s e r ' s guides f o r the BASIC and CORES system f i l e programs. 

EXAMPLES: BASIC ; CORES 
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SAVE 

Any memory r e s i d e n t machine language program may be st o r e d to the d i s k as an 
object program f i l e by typing the word "SAVE" or the word "SAVE" followed by 
the f i l e name and password ( i f a p p l i c a b l e ) . The t e r m i n a l responds by asking 
fo r the s t a r t i n g address, ending address, and beginning execution address of 
the p a r t i c u l a r program which you wish to save. The o p e r a t i n g system then a l ­
l o c a t e s 25% more space than i s necessary to s t o r e your program to al l o w f o r 
f u t u r e expansion. I f the a d d i t i o n a l space i s not d e s i r e d , then the space may 
be a l l o c a t e d u s i n g the "CREATE" command which i s described below. F i l e 
names may be followed by a password f o r f i l e p r o t e c t i o n , i f d e s i r e d . I n 
order to p r o t e c t the f i l e , type the F I L E NAME "," PASSWORD. Passwords do not 
appear i n the c a t a l o g and are i n a c c e s s a b l e . They -must be remembered by the 
user i n order to r e g a i n access to the f i l e . 

EXAMPLES: SAVE JUNKNINE ; SAVE TESTTWO,SPECIAL ; SAVE2,TESTONE 

LOAD 

Any d i s k r e s i d e n t object program f i l e may be re s t o r e d to a memory r e s i d e n t 
machine language program by typing the word "LOAD" or the word "LOAD" followed 
by the f i l e name and password ( i f a p p l i c a b l e ) . I f a password was used when the 
program was "SAVE"ed, the f i l e name must be followed by a comma and the pass­
word. I f an i n v a l i d password i s used on a protected f i l e , then an e r r o r message 
i s presented. The "LOAD" command simply LOADS program code. The program i s 
loaded i n t o memory but i s not executed. Program counter addresses A048 and 
A049 are s e t to the s t a r t i n g address of the program. The program may be executed 
by e x i t i n g the FDOS operating system using the "EXIT" command and typing a "G" 
fo r "Go to user program". 

EXAMPLES: LOAD 2,TEST0NE ; LOAD JUNKNINE ; LOAD TESTTWO,SPECIAL 

The RUN command loads and executes any d i s k r e s i d e n t o b j e c t program f i l e . I t 
works j u s t l i k e the "LOAD" command except that you do not have to "EXIT" FDOS 
and type a "G" to execute the program. T h i s i s done a u t o m a t i c a l l y f o r you by 
FDOS. I t i s i n i t i a t e d by typing the word "RUN" or the word "RUN" followed by 
the f i l e name and password ( i f a p p l i c a b l e ) . ,., ̂  

Upon completion of your program, you may r e t u r n to FDOS by r e s e t t i n g the pro­
gram counter address A048 and A049 to 2400 and typing a "G" only i f your 
program has not o v e r w r i t t e n any memory addresses above 2400j^g. I f your program 
has o v e r w r i t t e n memory address above 2400i6 then i t w i l l be necessary to 

BOH 

- 4 -



re-bootstrap the system. 

EXAMPLES: RUN LUNAR ; RUNl,ANIMALS 

CREATE 

"CREATE" - T h i s command i s used to a l l o c a t e a f i x e d number of s e c t o r s of f i l e 
space to be used l a t e r when saving a program. A f t e r typing "CREATE", the 
system w i l l ask f o r a f i l e name and the number of s e c t o r s to be a l l o c a t e d . 
T h i s f i l e space w i l l be a l l o c a t e d i n the c a t a l o g and w i l l be reserved f o r 
saving a program having the same name. Each s e c t o r i s 256 bytes long. 

EXAMPLES: CREATE JUNKNINE, CREATE TESTFIVE,ROBERT 

INIT 

" I N I T " - Typing " I N I T " causes the system to i n i t i a l i z e a new d i s k e t t e . The 
system w i l l respond w i t h the question "ARE YOU SURE?" to prevent a c c i d e n t i a l 
i n i t i a l i z a t i o n of a d i s k containing programs. Do not i n i t i a l i z e a d i s k e t t e 
unless you wish to e r a s e i t completely s i n c e your c a t a l o g s and programs w i l l 
be gone. The i n i t i a l i z e d f u n c t i o n s t o r e s the d i s k d r i v e r r o u t i n e s and FDOS 
ro u t i n e s on T r a c k s 00 and 01 of the d i s k . FDOS D i r e c t o r y E n t r i e s are stored 
on Track 02 of the d i s k . The i n i t i a l i z e r o u t i n e MUST be performed before 
u t i l i z i n g a d i s k e t t e . 

EXAMPLES: I N I T ; INIT 2 -.c..^; ; 

COPY 

"COPY" - T h i s command copies the contents of the d i s k e t t e i n DRIVE 0 onto the 
d i s k e t t e i n DRIVE 1. Any old contents on the d e s t i n a t i o n d i s k e t t e are destroyed. 
You must " I N I T " a d i s k e t t e before you copy onto i t i f i t has never been " I N I T " 
i a l i z e d . 

; r ~ ?. " DELETE or PURGE 

"DELETE" or "PURGE" - These commands de l e t e a f i l e name from the d i s k e t t e c a t ­
a l o g , but do not pack the d i s k e t t e . FDOS w i l l not a l l o w system f i l e s to be 
deleted. 

EXAMPLES: DELETE JUNK ; PURGE1,TESTFILE 
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PACK 

"PACK" - T h i s command packs a d i s k e t t e t h a t has deleted f i l e s on I t . T h i s 
command can take a considerable amount of time and thus should be used s p a r i n g l y . 
A l s o , as t h i s command has to p h y s i c a l l y move f i l e s , i t i s the one command that 
could "BOMB" your d i s k e t t e . Therefore, a wise p r e c a u t i o n would be to make a 
back-up d i s k e t t e using the "COPY" command before you "PACK" the d i s k e t t e . The 

- pack command can only be used on d r i v e {J. 

EXAMPLE: PACK 

•yt - -
RENAME 

"RENAME" - T h i s command all o w s f i l e names to be changed. FDOS w i l l ask for the 
new FILENAME. ( T h i s command can a l s o be used to rename an unpassworded f i l e to 
a passworded f i l e and v i c e v e r s a . ) 

EXAMPLES: RENAME 1,TESTFILE ; RENAME JUNK ,„ 

5:; HOME 

V "HOME" - T h i s command causes FDOS to r e s e t the head on the designated d i s k to 
the Track "0" p o s i t i o n . I t i s used mainly as a d i a g n o s t i c t o o l . 

EXAMPLES: HOME ; HOME 3 . Uj.^ . 

EXIT 

"EXIT" - T h i s command r e t u r n s the user to the ROM monitor system. 

TEST 

"TEST" - T h i s command reads a l l t r a c k s and s e c t o r s on a d i s k e t t e and v e r i f i e s 
c y c l i c redundancy check numbers. The d i s k e t t e i s not w r i t t e n upon by t h i s 
command. The d i s k e t t e must be at l e a s t " I N I T " before using t h i s command. You 
w i l l get a l i s t of a l l bad t r a c k s and s e c t o r s . ,^.v,^,^. 

EXAMPLES: TEST , TEST 3 
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CUSTOMIZING DISK I/O 

For those wishing to do advanced programming, a source l i s t i n g of the I/O 
d r i v e r s has been su p p l i e d . By using these d r i v e r s , i n formation can be d i r e c t l y 
removed from or stored to a d i s k . For example, i f you wanted to read i n 100 
(hex) bytes from t r a c k 10, s e c t o r 2 of d r i v e 0 and s t o r e i t from 1000 to 1100 
the f o l l o w i n g sequence would be used: 

1) Store the t r a c k d e s i r e d i n the temporary storage l o c a t i o n TRACK. Q 

2) Store the s e c t o r d e s i r e d i n the temporary storage l o c a t i o n SECTOR. j 

3) Store the d r i v e number i n NDRIVE. K5 

4 ) Store the ending memory l o c a t i o n i n EMEMH. 

5) Load tjie—Index r e g i s t e r w i t h the s t a r t i n g memory l o c a t i o n . 

6) JSR RESDT^^his w i l l read i n the information and s t o r e i t i n mem­
ory. Any subsequent reads can be made by using the subroutine 
READ0. T h i s i s the same r o u t i n e as READ except t h a t i t does not 
home the head and does not jump to READY. 

To w r i t e information on the d i s k e t t e , a s i m i l a r procedure i s followed using the 
^same temporary storage l o c a t i o n s f o r TRACK, SECTOR, DRIVE //, and ENDING ADDRESS, 
and by loading the index r e g i s t e r s w i t h the beginning address. The subroutine ' 
WRITE should be used to s t o r e i n f o r m a t i o n , w i t h WRITE0 being used a f t e r WRITE 
i s used the f i r s t time. When w r i t i n g to a d i s k e t t e , one complete s e c t o r must be 
w r i t t e n . I f s t a r t i n g and ending memory l o c a t i o n s s p e c i f y data t h a t w i l l not f i l l 
the s e c t o r , the remainder of the s e c t o r w i l l be f i l l e d w i t h 0's. 

Each d i s k e t t e i s formatted i n IBM 256 compatible format w i t h s h o r t e r i n t e r - r e c o r d 
gaps as recommended by the d r i v e manufacturer. T h i s a l l o w s 34 t r a c k s , 10 s e c t o r s / 
t r a c k , 256 b y t e s / s e c t o r . 

When w r i t i n g d i r e c t l y to a d i s k e t t e , be very c a r e f u l . FDOS i s contained on t r a c k s 
0 and 1 and t r a c k 2 co n t a i n s the d i s k c a t a l o g . When d i r e c t l y adding f i l e s the 
d i s k c a t a l o g must be updated each time, and t h i s i s not an easy, s t r a i g h t f o r w a r d 
process. Each e n t r y i n the c a t a l o g i s 20 (hex) bytes long and i s organized as 
fo l l o w s : 

F I L E NAME (8 bytes) 
PASSWORD (8 b y t e s ) 
STARTING TRACK ( 1 byte) 
STARTING SECTOR ( 1 byte) 
NUMBER OF SECTORS (2 b y t e s ) 
F I L E TYPE ( 1 b y t e ) 
STARTING ADD. (2 bytes) 
ENDING ADD. (2 bytes) 
PROGRAM START (program counter) (2 b y t e s ) 
HIGH LINE # (2 bytes) Used fo r BASIC and CO-RES f i l e s 
SPARES (3 b y t e s ) 

A f t e r the l a s t c a t a l o g e n t r y , an FF i s stored i n what would be the NAME of the next 
entry. I n the STARTING TRACK l o c a t i o n i s stored the next a v a i l a b l e t r a c k , the START­
ING SECTOR contains the next a v a i l a b l e sector and the NUMBER of SECTORS l o c a t i o n 
contains the number of remaining s e c t o r s . 



DISK NOTES 

FDOS uses the I/O s e l e c t l i n e of I/O port //5 as the d r i v e MOTOR ON s i g n a l . I n 
some cases, when addressing a p r i n t e r on another I/O s l o t , the d r i v e motors w i l l 
a c t i v a t e . T h i s doesn't hurt anything, but may be an annoyance i n c e r t a i n cases. 
I f t h i s causes a problem, jumper a short w i r e from ICS p i n 1 to IC3 pin 6 on the 
computer's MP-B mother board. 

For those of you who are i n t e r e s t e d i n the workings of the 1771 d i s k c o n t r o l l e r 
used i n the MF-68, a leng t h l y d i s c u s s i o n can be found i n the October, November 
and December 1976 i s s u e s of I n t e r f a c e Age Magazine. 

Any time a DISK ERROR message i s r e c e i v e d , two four d i g i t hex numbers w i l l be 
dis p l a y e d . The e r r o r message format i s as f o l l o w s : 

ERROR # OF ATTEMPTS MADE TRACK SECTOR 

XX XX XX XX 
E r r o r s 11 Seek e r r o r 

08 CRC e r r o r (bad data) 
80 No d r i v e power 

U s e f u l Memory Locations 

2400 S t a r t of boot d r i v e r s 
2600 - 2FFF FDOS ' ̂  
3000 - 31FF Temporary FDOS storage 
3077 - 3176 256 byte b u f f e r f o r c a t a l o g reads 
0000 - 00 IF Temporary FDOS storage 

"A 



00010 
00020 

NAM SWTPIO 

00030 • WRITTEN EY R H. UITERWYK 

00040 OPT NOG 
00050 OPT OEi... 
00070 2600 DOS EQU $2600 
oooeo 8014 DRVREO EQU $8014 
00090 eoie COMREG EQU $8018 
00100 8019 TRKREG EQU $8019 
00110 801A SECREG EQU $801A 
00120 80 I E DATREG EQU $80 I E 
00150 0000 

^TRACK 
•SECTOR 

ORG $0000 
00160 0000 0001 ^TRACK 

•SECTOR 
RME 1 

00170 0001 0001 
^TRACK 
•SECTOR RME 1 • J - . 

00 ISO 0002 0001 STATUS RME 1 • 
00190 0003 0001 ERRCNT RME i • • • • 4 -

00200 0004 0001 EMEMH RME 1 - • ' 
00210 0005 0001 •̂ EMEML 

'ememh 
'̂ EMEML 
^NOSECT 

RME i •'. , 
00220 0006 0001 

•̂ EMEML 
'ememh 
'̂ EMEML 
^NOSECT 

RME i . c 
00230 0007 0 0 0 1 

•̂ EMEML 
'ememh 
'̂ EMEML 
^NOSECT 

RME 
00240 OOOS 0001 

•̂ EMEML 
'ememh 
'̂ EMEML 
^NOSECT RME 1 • 

00250 0009 0002 SAVEX RME ^ . . 

00260 OOOE 0 0 0 2 PROGX RME 
00270 OOOD 0 0 0 1 - NDRIVE RME i 
002S0 OOOE 0004 ATRACK RME ... 

• - f .. , . . ^ 00290 0012 0002 PRELEX RME ji • • * -• ' 

0 0 3 •> 0 2 4 0 0 O R G * 2 4 0*.'' 
0 0 3 2 0 2 4 0 0 E D 2 4 0 i : S T A R T • J S R 
0 0 3 3 0 2 4 0 3 D E O E R E S T R T L D X P R O G X 
0 0 3 4 0 2 4 0 5 S E H 0 4 9 L D S tt5H04' 
0 0 3 5 0 2 4 0 8 A D 0 0 J S R V X 
0 0 3 6 0 2 4 0 A 2 0 F 7 E R A P E : E T R T 
0 0 3 7 0 2 4 0 C C E 2 4 0 C E O O T L .DX # E O G T 
0 0 3 S 0 2 4 0 F D F O E S T X P R O G X 
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IN CASE OF PROBLEMS 

I f your MF-68 f a i l s to operate properly we suggest that you f i r s t 
go back and double check a l l p a r t s . Be sure that they are turned as 
shown on the drawings and t h a t they are the c o r r e c t p a r t number. The 
m a j o r i t y of problems t u r n out to be i n c o r r e c t assembly. Using the 
p r i n t e d p a t t e r n as a guide look over the board fo r solder b r i d g e s . 
A c c i d e n t a l s o l d e r bridges are the second most common problem i n k i t s 
that are returned f o r r e p a i r . Be sure that a l l jumpers c a l l e d f o r 
are i n place and t h a t a l l connections have been soldered. 

I f you suspect t h a t the "Shugart" SA-400 d r i v e u n i t i t s e l f i s not 
working p r o p e r l y , remove the d r i v e and r e t u r n i t to us f o r t e s t i n g . 
Do not attempt to a d j u s t , or r e p a i r the d r i v e u n i t . S p e c i a l equipment 
and t o o l s are r e q u i r e d and considerable damage can be done by attempting 
to work on these u n i t s without proper t r a i n i n g . 

REPAIR SERVICE * 

I f you have a problem t h a t you cannot s o l v e , the k i t may be returned 
f o r f a c t o r y s e r v i c e . P l e a s e r e t u r n the e n t i r e * k i t ( C h a s s i s , case, PC boards, 
cab l e , d r i v e s , e t c . ) Be sure to i n c l u d e the supplied d i s k e t t e c o n t a i n i n g FDOS. 

*Remove the power transformer. T h i s reduces p o s t a l c o s t s and damage. 
Selected i n d i v i d u a l boards may be returned but i n most cases i t i s best to 
send the e n t i r e u n i t . Dô  not remove the boards from the d r i v e s themselves 
and send them i n . R e p a i r s are performed f o r a f l a t labor charge per board plus 
p a r t s and postage. 

I f we f i n d t h a t the board, d r i v e or complete u n i t i s f u n c t i o n a l as 
r e c e i v e d and does not r e q u i r e s e r v i c e , the Checkout Charge i s $10.00. 

A confirmation sheet w i l l be sent upon r e c e i p t of the k i t . P l e a s e do not 
ask f o r an estimate or a d e t a i l e d report on e x a c t l y what was done i n r e p a i r i n g 
your u n i t as we cannot provide t h i s s e r v i c e . 

I t i s not necessary to enclose any funds w i t h the k i t , you w i l l be 
b i l l e d f o r authorized r e p a i r s . 

CIRCUIT Labor Charge 

C o n t r o l l e r board and cable 
Power supply 
Disk d r i v e s 

$16.00 
$10.00 
Depends on i n d i v i d u a l d r i v e 

ADDITIONAL DISKETTES 

A d d i t i o n a l d i s k e t t e s are a v a i l a b l e a t $5.50 ea. P a r t // FD-M 



MF-68 Disk Instructions Addendum 

When connecting the ribbon ( S ^ t ^ N & 3 Hfe^Bfifet^eSSt^^g i n s t r u c t i o n s 
s t a t e to connect the cables w i t h p i n 1 o f the connectors toward the top 

, fifickhdndisBtairsttcaraomewdaftileft tI^^s^ta^^e ifefeftel;W®fc*S^d4'i^|eofi°M^'^HB%s. 
ItastjalladtBpptdeod(»«itimi 1l^^ceilP tftwnfe*l|ift&iaiix. ̂ Rey^Hl '^ftW® 

V biJt8rK.ceoantittot« «ii61teai\̂ fel!̂  |)i^Mdd<4iifegenuft%4ie%^e EiSifi^lswifelfctlfeQ. 
dot i s the p i n 1 end. A l l cables should be i n s t a l l e d as i n the f o l l o w i n g 
j l t c i o r i i a i l l fl9le«aninsotlt<fes?)%lfti%nfeferaMhatbflefddfegifiiS.?i6heofe^jieOf the 
d & i f i i s l t ^ e only n a t u r a l way f o r the connectors to f i t w i l l be the r i g h t 
way, as shown. Be very c a r e f u l to i n s t a l l the cable c o r r e c t l y - . i n c o r r e c t 
Shipajkialidtd hynUBSuot 4«S8%S«dt^afefeeiC9BSfQllW5 eBflnStep<j5i|Lvgg.re{>airs-
sent by bus. : ' "„••*•.,•. . V ' -
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T O P 
V I E W 

.Southwest f e c h n i c ^ ^ x ^ i l f j g ^ ^ ^ r p 
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