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TO 31S5-4-519-1 
S E C T I O N  I  D E S C R I P T I O N

1 . 1  G E N E R A L  

Figure 1-1. Model 303/2

1-1



TO 31S5-4-519-1 

1 . 2    F E A T U R E S

Figure 1-2. Model 303/l 

1 - 2



1 - 3

T O  3 1 S 5 - 4 - 5 1 9 - 1  

F i g u r e  1 - 3 .  M o d e l  3 0 3 / 2 ,  P a c k a g e  C r o s s  S e c t i o n  



TO 31S5-4-519-1 

1 . 3    P E R F O R M A N C E  S P E C I F I C A T I O N  

1.3.1   R e c o r d i n g  P a r a m e t e r s 

1 - 4



TO 31S5-4-519-1 

Figure 1-4. Model 303/2, Rear View, Covers
R e m o v e d

1 . 3 . 2    A c c e s s  M e c h a n i s m

1 . 3 . 3    O p e r a t i n g  E n v i r o n m e n t

1 - 5
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1 . 3 . 4    S h i p p i n g  o r  S t o r a g e  E n v i r o n m e n t

1 . 3 . 5    R e l i a b i l i t y

1 . 3 . 6    M a i n t e n a n c e

1 . 3 . 7     D i m e n s i o n s

1 - 6
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Figure 1-5. Model 303, Outline Dimensions

1.3 .8    A C  P o w e r  R e q u i r e m e n t s

1 - 7
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Figure 1-6. Model 303/2, Bottom View

Figure 1-7. Model  303/2, Front View, Covers 

1 - 8
R e m o v e d



TO 31S5-4-519-1 

1 . 4    R E C O R D I N G  M E D I A

The recording media is the removable Caelus CMIII top loading disk cartridge

(IBM 5440 type) and a fixed, double sided, oxide coated disk that is housed

permanently within the drive.

The flexibility inherent in the design of the Model 303 Series by the avail-

ability of both fixed and removable media results in the ability to custom

tailor the drive to specific customer systems/application.

1.4.1    Data Storage Capacity (303/2) (Unformatted)

Removable Disk:

Fixed Disk :

Track:

Number of tracks per surface:

Number of sectors:

1 . 5    D A T A  F O R M A T T I N G

Data is recorded serial-by-bit on concentric trucks of the oxide coated disk

by two non-contact, flying heads which magnetize discrete areas of the disk.

These heads float on a film of air, (approximately 100 micro inches thick) gen-

erated by the spinning disk. The data recording surface of the disk is 2.04

inches wide, measured on the radius. The outer radius measures 6.564 inches,

and the inner radius 4.524 inches. Each of the 204 tracks measures 0.007

inch in width and are spaced 0.010 inch apart, measured center to center.

Data is double frequency encoded, permitting recording of self-clocked data

at high densities.

1 - 9
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1.5.1 Read/Write Heads 

Figure 1-8, Data Track Configuration 

1 .5 .2 Double Frequency Encoding 

1-10
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1 . 5 . 3    D a t a  D e c o d i n g  ( O p t i o n a l )

1 . 5 . 4    S e c t o r  C o u n t i n g  ( O p t i o n a l )

F i g u r e  1 - 9 .  E d g e  E r a s e  C o n c e p t  1 - 1 1



TO 31S5-4-519-1 

S E C T I O N  I I  - U N P A C K I N G / I N S T A L L A T I O N

UNPACKING THE DRIVE FOR INSTALLATION

Slide inner container out of exterior case.

Remove tape and by using the hand hole in the rear plywood support

rive from the container.

2.1

2 .1 .1

2 . 1 . 2

and the recess in the front casting, lift the d

 C A U T I O N  

The plywood rear support is attached to the slide-to-frame mounting

brackets which may be deformed if excess side loading is applied to

the plywood support.

The drive mounting slides are not locked in a closed position and may

open when removing drive from container.

2 . 1 . 3

2 . 1 . 4

2 . 1 . 5

2 . 1 . 6

2 . 1 . 7

Remove the top and back plastic covers from the drive.

Remove the carriage hold down screw and flag (Figure 2-2).

Install positioner coil plug (P4) on the Power Control Module (KM).

Select Unit I.D. per Section 2.5.

Replace top and back covers.

2 . 2

2 .2 .1

SHIPPING INSTRUCTIONS

Rack-Mounted Drives

The electronic enclosure which the drive is mounted in should have adequate

shock insulation such that a 10 G ± 10% peak load will be transferred to the

drive for a maximum duration of 11 ms ± 1 ms during shipping. (Ref:

I  L -E-4970  Procedure  I I ) .

2 . 2 . 2 Free -S tand ing  Dr ives

If at any time the disk drive is to be shipped to a new location by itself,

an unused Caelus shipping container must be utilized, which is available

2 - 1



TO 31S5-4-519-1 

PACKAGING SEQUENCE

Figure 2-1. Model 303 Shipping Container

at a nominal cost. AT NO TIME SHOULD A CAELUS SHIPPING CON-

TAINER BE RE-USED. Re-use of shipping container voids warranty and

holds customer liable for shipping damage.

2 - 2
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2 . 2 . 3 P a c k a g i n g

(Ref: Figure 2-2).

(Ref: Figure

2 . 1 ) .

Figure 2-2, Carriage Hold-Down Screw and Flag

2 . 3 RACK INSTALLATION

2 . 3 . 1 C a b i n e t  T y p e s

2 . 3 . 2 Slide Mounting

(See Figure 2-4).

2 - 3



T O  3 1 S 5 - 4 - 5 1 9 - 1  

2 - 4

F i g u r e  2 - 3 .  I n s t a l l a t i o n  D i m e n s i o n s  



TO 31S5-4-519-1 

2 . 3 . 3    V e n t i l a t i o n

Figure 2-4. Installation Sequence

2 - 5
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2 .4    DESK-TOP DRIVE INSTALLATION

2 . 5 SELECTION OF UNIT IDENTIFICATION

2 . 5 . 1

2 - 6
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C A U T I O N

2 . 6 SPECIAL GROUNDING INSTRUCTIONS

2 . 7 LINE VOLTAGE VERIFICATION

2 . 8 SINGLE DRIVE/CONTROLLER INTERCONNECTION

2 . 8 . 1

2 - 7
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Figure 2-5. Single Drive/Controller Interconnection (With Daisy Chain Option)

2 . 8 . 2

Figure 2-6, Single Drive/Control let Interconnection (Without Daisy Chain Option)

2 . 9

2 . 9 . 1

2 - 8

DAISY CHAIN INTERCONNECTION 



2 . 9 . 2

2 . 9 . 3

2 . 9 . 4

TO 31S5-4-519-1 

Figure 2-7, Daisy Chain Cabling Diagram

Power (+5 volts) to the drive terminator board can be supplied by either the

controller or the last drive in the daisy chain. If the controller provides

+5 volts to the drive terminator board, it must be the first device to be

turned on, and the last device to be turned off. If the last drive in the

daisy chain provides +5 volts to the drive terminator board, then it must

be the first device to be turned on and the last device to be turned off,

2 - 9
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SECTION III - S Y S T E M INTERFACE

3.1 INPUT/OUTPUT INTERFACE (DRIVES WITH DAISY CHAIN OPTION

3 .1 .1 Input  Receivers

3 . 1 . 2

3 . 1 . 3

3 . 1 . 4

3 . 2

3 .2 .1

Output Driven (Control Signals)

I

Output Drivers (Data Signals)

Double Termination

INPUT/OUTPUT INTERFACE (DRIVES WITHOUT DAISY CHAIN OPTION)

Input Receivers

3 - 1
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3-2

Figure 3-1. Line Driven and Receivers



3 - 3

T O  3 1 S 5 - 4 - 5 1 9 - 1  

F i g u r e  3 - 2 .  D o u b l e  T e r m i n a t i o n  



TO 31S5-4-519-1 

3 . 2 . 2 Output Drivers (Control Signals)

3 . 2 . 3 Output Drivers (Data Signals)

3 . 3  INTERFACE LOGIC LEVELS 

3 . 4  INPUT LINES

3 . 4 . 1 Cylinder Address

3 - 4  
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Figure 3-3. Line Drivers and Receivers
(No Termination Board)
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3 . 4 . 2 Disk Select

3 . 4 . 3 H e a d  S e l e c t

3 - 6
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3 . 4 . 4 Cyl inder  Seek

3 . 4 . 5 + 5 Volts

3 . 4 . 6 A d d r e s s  C l e a r

3 - 7
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3 . 4 . 7

3 . 4 . 8

3 . 4 . 9

3 . 4 . 1 0

3 . 5

3 . 5 . 1

3 - 8

Write Enable

Read Enable (Optional)

W r i t e  D a t a

U n i t  S e l e c t

See  Sec t ion  2 .5 .

OUTPUT LINES 

Drive Ready 
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Figure 3-4. Input/Output Interface 
3 - 9
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 (See paragraph 3.4.5).

3.5.2 Seek  Comple te

Figure 3-5 ).

3 . 5 . 3 Seek Incomplete

3 . 5 . 4    U n g a t e d  A t t e n t i o n

3 - 1 0



F i g u r e  3 - 5 .  S e e k  M o d e  T i m i n g  D i a g r a m

3 - 1 1

T O  3 1 S 5 - 4 - 5 1 9 - 1  
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3 . 5 . 5 R e a d  D a t a

3 . 5 . 6 Data Clock (Optional)

3 . 5 . 7 I n d e x

See  Sec t ion  3 .5 .8 .

3-12



3 . 5 . 8 ILA/IDX FXD

3 . 5 . 9

3 . 5 . 1 0

3.5.11

TO 31S5-4-519-1 

Sector (Optional)

This line supplies a pulse at the beginning of each sector and is normally

used to advance the controller’s sector counter. This line is multiplexed

by the Disk Select line, when jumpers E and F are connected on the DEM.

Individual sector lines for each disk are optional by jumper on the DEM.

See 3.5 .10.

Add ACK/Sector FXD

Sector Address (Optional)

3 - 1 3



TO 31S5-4-519-1 

Figure 3-6. Input Pin Assignments

3 - 1 4
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Figure 3-7, Output Pin Assignments

3 - 1 5
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3 . 5 . 1 2

3 . 6

3 . 6 . 1

3 . 6 . 2

3 . 6 . 3 Data Decoding (Double Frequency)

Write Inhibited

OPTIONS

Fixed Sector Format

Data Encoding/Decoding

3 - 1 6
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S E C T I O N  I V  -  O P E R A T I O N  

4 . 1 MEDIA HANDLING

 (See paragraph 6.15.3).

C A U T I O N

4 - 1
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C A U T I O N

4 . 2    A C C L I M A T I Z A T I O N

4 . 3 OPERATOR CONTROLS AND- INDICATORS

An operator control panel, which may be mounted remotely, is mounted on the

front of the drive and contains the fallowing functions:

4 . 3 . 1 Power Switch

The power switch is mounted on the front panel of the disk drive. When

activated, AC power is applied to the drive. Approximately 30 seconds

after applying AC power, the STOP Light will come on, indicating that

the cartridge latch may be opened  to  remove or insert  the Disk Cartridge.

4 . 3 . 2 Power Indicator

4 - 2
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4 . 3 . 3    S t a r t / S t o p  S w i t c h

4 . 3 . 4    R e a d y  I n d i c a t o r

4 . 3 . 5    S t o p  I n d i c a t o r

4 . 3 . 6 Write Inhibit Switches

4 . 4 DISK CARTRIDGE LOADING AND SAFETY INTERLOCKS

4 - 3
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4 . 4 . 1

4 . 4 . 2

4 . 4 . 3

4 . 4 . 4

4 . 5 CMIII DISK CARTRIDGE

4 . 5 . 1 Carry ing  Handle

4 . 5 . 2 Cartridge Release Button

4 . 5 . 3 Top  Cover

4 - 4



T O  3 1 S 5 - 4 - 5 1 9 - 1

4 . 5 . 4

4 . 5 . 5

4 . 5 . 6

4.5.7

4.5.8

4.5.9

4.5.10

4.5.11

n th cti

hub.

Draw Plate

imulta usly,

ta storag

formulation desig

aluminum substrate coa d with an iron oxi

cifically for corn .

all other rotating corn

Armature Plate

This plate contains in

magnetic attaching d

n which th

ctor slots for data timing and is also the

spindle.

4 - 5



TO 31S5-4-519-1 

Figure 4-1. CMIII Cartridge

4 - 6  



TO 31S5-4-519-1 

4 . 6 CARTRIDGE LOADING SEQUENCE

CAUTION

Figure 4-2. Cartridge Loading Sequence

4 - 7
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Figure 4-2.  Cartridge Loading Sequence

4 - 8
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4.7 CARTRIDGE REMOVAL SEQUENCE

CAUTION

Figure 4-3. Cartridge Removal Sequence

4 - 9
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Figure 4-3. Cartridge Removal Sequence

4 - 1 0
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4 . 8 SYSTEM OPERATION

4 . 8 . 1 O p e r a t i o n  O n l i n e

4 . 8 . 2 P o w e r  F a i l u r e

4 . 8 . 3 Write Inhibit  Switches

4 . 9 OPERATOR MAINTENANCE 

See Section 6.3.3.

4 - 1 1
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4 . 1 0 OPERATOR TROUBLESHOOTING GUIDE 

4 - 1 2
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S E C T I O N  V  -  C I R C U I T  O P E R A T I O N

5.1 GENERAL

5 . 1 . 1 Circuit Cards

The Model 303 Disk Drives contain the fallowing circuit cards:

- Drive Electronics Module (DEM)

- Read/Write Module (R/WM)

- Power Control Module (PCM)

-Option Board (available upon request only)

5 . 2 LOGIC SYMBOLS

5 - 1
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5 . 2 . 1 I .C. and Connector Numbering

5 . 3 FUNTIONAL BLOCK DlAGRAMS

5 - 2



5 - 3

F i g u r e  5 - 1 .  F u n c t i o n a l  B l o c k  D i a g r a m T O  3 1 S 5 - 4 - 5 1 9 - 1  



5 - 4

T O  3 1 S 5 - 4 - 5 1 9 - 1  F i g u r e  5 - 2 .  F u n c t i o n a l  B l o c k  D i a g r a m ,  W i t h  O p t i o n  B o a r d  " A "



Figure 5-3. Function Block Diagram, With Option Board "C"
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F i g u r e  5 - 4 .  O p t i o n a l  F l o w  C h a r t  U p / I n s t a l l  C a r t r i d g e

5 - 6



5 . 4 DRIVE ELECTRONICS MODULE (DEM) TO 31S5-4-519-1 

5 .5    POWER UP  SEQUENCE

5 - 7



T O  3 1 S 5 - 4 - 5 1 9 - 1  

5 - 8

F i g u r e  5 - 5 .  P o w e r - U p / P o w e r  D o w n  



TO 31S5-4-519-1 

5 . 5 . 1    U n i t  S e l e c t  C i r c u i t

5 . 5 . 2    S a f e t y  C i r c u i t s

5 . 5 . 3    L a t c h  s o l e n o i d  L o g i c

5 - 9
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5 . 5 . 3
(con t )

5 . 5 . 4 Index /Sec to r  Ci rcu i t s

5 . 6 DRIVE INITIALIZATION

5 - 1 0
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Figure 5-6. Operational Flow Chart, Drive Initialization, Sheet 1 of 2

5 - 1 1
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(Fig. 5-8)

Figure 5-6. Operational Flow Chart, Drive Initialization, Sheet 2 of 2

5-12



5 - 1 3

F i g u r e  5 - 7 .  T i m i n g  D i a g r a m ,  P o w e r - U p / D r i v e  I n i t i a l i z a t i o n
T O  3 1 S 5 - 4 - 5 1 9 - 1  



TO 31S5-4-519-1 

5 . 6 . 1 Power On Logic

5 . 6 . 2    D r i v e  I n i t i a l i z a t i o n  C h a r t

5 .6 .3    D r i v e  R e a d y  C i r c u i t



TO 31S5-4-519-1 

5.7   P R O G R A M M E D  S E E K

5.7.1   New Address  Reg i s t e r  (NAR)



TO 31S5-4-519-1 



TO 31S5-4-519-1 



TO 31S5-4-519-1 

5 . 7 . 2    S e r v o  C l o c k  C i r c u i t

5.7.3   I l l e g a l  A d d r e s s  C i r c u i t

5.7.4   Car r i age  Address  Reg i s t e r  (CAR)



TO 31S5-4-519-1 

5 . 7 . 5    D i g i t a l - T o - A n a l o g  C o n v e r t e r  ( D / A )

5 .7 .6    Se rvo  Pos i t ione r  Con t ro l  C i rcu i t  (Coarse  Loop)



TO 31S5-4-519-1 

5 . 7 . 8    D e t e n t  A m p l i f i e r  C i r c u i t



TO 31S5-4-519-1 
5 . 7 . 1 0 Address Clear Circuit



TO 31S5-4-519-1 

5 . 8    P O W E R  D O W N  S E Q U E N C E

paragraph 5.5.3
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5.9   READ/WRITE AMPLIFIER MODULE

5 . 9 . 1    H e a d / D i s k  S e l e c t  C i r c u i t

5 . 9 . 2     W r i t e  I n h i b i t  C i r c u i t

5 - 2 4
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F igure  5 -12 .  Opera t iona l  F low Char t ,  Wr i t e  Mode

5 - 2 5
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5 . 9 . 3    W r i t e  C i r c u i t

5 . 9 . 4    R e a d  C i r c u i t

5 - 2 6



5 - 2 7

F i g u r e  5 - 1 3 .  T i m i n g  D i a g r a m ,  T y p i c a l  W r i t e  M o d e T O  3 1 S 5 - 4 - 5 1 9 - 1  



TO 31S5-4-519-1 

F igure  5 -14 .  Opt iona l  F low Char t ,  Read  Mode

5 - 2 8
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5 . 1 0    O P T I O N  B O A R D

5 . 1 0 . 1    D a t a  D i s c r i m i n a t o r  C i r c u i t

5 - 2 9



T O  3 1 S 5 - 4 - 5 1 9 - 1  

5 - 3 0

F i g u r e  5 - 1 5 .  T i m i n g  D i a g r a m ,  T y p i c a l  R o a d  M o d e



TO 31S5-4-519-1 

5 . 1 0 . 1

( c o n t )

5 . 1 0 . 2    W r i t e  D a t a  E n c o d e r  C i r c u i t

5 . 1 0 . 3    S e c t o r  C o u n t e r
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5.11   POWER CONTROL MODULE (PCM)

5 . 1 1 . 1    ±  1 5  V o l t  R e g u l a t o r  C i r c u i t

5 . 1 1 . 2    + 5  V o l t  R e g u l a t o r  C i r c u i t

5 .11.3    S e r v o  P o w e r  A m p l i f i e r  C i r c u i t

5 - 3 2
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5 . 1 1 . 4    E m e r g e n c y  R e t r a c t  C i r c u i t

Figure 5-16. Sector Address Counter Waveforms
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S E C T I O N  V I  -  M E C H A N I C A L  M A I N T E N A N C E

6 . 1    G E N E R A L

6 . 2    C A U T I O N S

6.3    TOOLS AND MATERIALS

6 - 1
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F i g u r e  6 - 1 .  F r o n t  V i e w ,  C o v e r s  R e m o v e d

6 . 3 . 1    S p e c i a l  T o o l s

6 - 2
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6 . 3 . 2 S t a n d a r d  T o o l s

6 . 3 . 3    C l e a n i n g  K i t

6 - 3
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6 .3 .4    F i x e d  D i s k  R e p l a c e m e n t  K i t

Figure 6-2.  Cleaning Kit

Figure 6-3. Fixed Disk Replacement Kit

6 .3 .5    S t a n d a r d  T e s t  E q u i p m e n t

6 - 4



TO 31S5-4-519-1 

6 . 4 PREVENTIVE MAINTENANCE

6 . 4 . 1 Periodic Maintenance (12 Month Intervals Approx. 2400 Hours Operating Time

6 . 4 . 2 Periodic Checks (6 Month Intervals)

6 - 5
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Figure 6-4. Model 303 Series Major Assemblies
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6 . 5 TROUBLESHOOTING GUIDE

F i g u r e  6 - 5 .  D i a g n o s t i c  F l o w  C h a r t  

6 - 7
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6.6 POWER CONTROL MODULE (PCM) REMOVAL/REPLACEMENT INSTRUCTION

6 . 6 . 1    T o o l s  a n d  M a t e r i a l s  R e q u i r e d

6 . 6 . 2    P C M  R e m o v a l

6 . 6 . 3     P C M  R e p l a c e m e n t

6 - 8
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6 . 6 . 3  ( c o n t )

6.7   DRIVE ELECTRONICS MODULE (DEM) REMOVAL/REPLACEMENT INSTRUCTION

6.7.1    T o o l s  a n d  M a t e r i a l s  R e q u i r e d

6 . 7 . 2    D E M  R e m o v a l

6 - 9
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6 . 7 . 3    D E M  R e p l a c e m e n t

6.8   READ/WRITE BOARD REMOVAL/REPLACEMENT INSTRUCTION 

6.8 .1    R e a d / W r i t e  B o a r d  R e m o v a l

6.8 .2    R e a d / W r i t e  B o a r d  R e p l a c e m e n t

6 . 9    O P T I O N  B O A R D  R E P L A C E M E N T  I N S T R U C T I O N

6 . 9 . 1  O p t i o n  B o a r d  R e m o v a l

6 - 1 0
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6 . 9 . 2 Opt ion  Board  Rep lacement

6.10   INDEX/SECTOR TRANSDUCER ASSEMBLIES

6 . 1 0 . 1  T o o l s  a n d  M a t e r i a l s  R e q u i r e d

6 .10 .2    Remova l  and  Rep lacement  Removab le  Disk  Index /Sec to r  Transducer

Figure 6-6. Removable Disk Index Sector Transducer

6 - 1 1
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Paragraph 7.7.1) .

6 . 1 0 . 3 Removal and Replacement of Fixed Disk Index/Sector Transducer

F igu re  6 -7 ) .

Pa rag raph  7 .7 .2 ) .

6 . 1 1    M A S K  A S S E M B L Y

6 . 1 1 . 1    T o o l s  a n d  M a t e r i a l s  R e q u i r e d

6 . 1 1 . 2    M a s k  R e m o v a l

C A U T I O N

6 - 1 2



TO 31S5-4-519-1 

F i g u r e  6 - 7 .  D i s k  I n d e x / S e c t o r  T r a n s d u c e r

Figure 6-9)

Paragraph 6.13).
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C A U T I O NTO 31S5-4-519-1 

6 . 1 1 . 3    M a s k  R e p l a c e m e n t

6.12   DETENT ASSEMBLY

6.12.1   T o o l s  a n d  M a t e r i a l s  R e q u i r e d

6.12.2   De t en t  Assembly  Remova l

C A U T I O N

6 - 1 4



TO 31S5-4-519-1 

6 . 1 2 . 3    D e t e n t  A s s e m b l y  R e p l a c e m e n t

Figure 6-8. Mask/Detent Height Adjustment as Viewed

From the Spindle

6-15



TO 31S5-4-519-1 

6.13   READ/WRITE HEAD REPLACEMENT

6 . 1 3 . 1    T o o l s  a n d  M a t e r i a l s  R e q u i r e d

C A U T I O N

6 . 1 3 . 2    H e a d  R e m o v a l

6 . 1 3 . 3    H e a d  R e p l a c e m e n t

6-16  



6 - 1 7

F i g u r e  6 - 9 .  R e a d / W r i t e  H e a d s
T O  3 1 S 5 - 4 - 5 1 9 - 1  



TO 31S5-4-519-1 

6 . 1 4    S P I N D L E  M O T O R  B E L T  A N D  A D J U S T M E N T

6 . 1 4 . 1    T o o l s  a n d  M a t e r i a l s  R e q u i r e d

6 . 1 4 . 2     R e m o v a l  o f  S p i n d l e  M o t o r  B e l t

6 - 1 8



6 . 1 4 . 3 R e p l a c e m e n t  o f  S p i n d l e  M o t o r  B e l t

TO 31S5-4-519-1 

F i g u r e  6 - 1 0 .  M o d e l  3 0 3 ,  B o t t o m  V i e w

6 - 1 9



TO 31S5-4-519-1 

6.15   FIXED DISK/SPINDLE ASSEMBLIES

6 . 1 5 . 1    T o o l s  a n d  M a t e r i a l s  R e q u i r e d

6 . 1 5 . 2    F i x e d  D i s k  I n s p e c t i o n

6 . 1 5 . 3    C l e a n i n g 

6 - 2 0



6 .15 .3  ( con t )

TO 31S5-4-519-1 

Figure 6-11. Fixed Disk Cleaning

6 . 1 5 . 4    F i x e d  D i s k  R e m o v a l

6 . 1 5 . 5    S p i n d l e  I n s p e c t i o n

6 - 2 1



TO 31S5-4-519-1 

Figure 6-12. Fixed Disk Mounting

6 . 1 5 . 6    S p i n d l e  R e m o v a l

6 - 2 2



T O  3 1 S 5 - 4 - 5 1 9 - 1  

6 . 1 5 . 7    S p i n d l e  R e p l a c e m e n t

6 . 1 5 . 8    F i x e d  D i s k  R e p l a c e m e n t

6 - 2 3



TO 31S5-4-519-1 

Figure 6-13. Fixed Disk Hub Screw Pattern

6.16 CARRIAGE/VELOCITY TRANSDUCER/POSITIONER MOTOR ASSEMBLY

6 . 1 6 . 1    T o o l s  a n d  M a t e r i a l s  R e q u i r e d

6 - 2 4



TO 31S5-4-519-1 

6 . 1 6 . 2 Removal of the Velocity Tranducer/Positioner Motor Assembly/Carriage

6 - 2 5



TO 31S5-4-519-1 

F igure  6 -14 .  Ve loc i ty  Transducer  Al ignment

6 - 2 6



TO 31S5-4-519-1 

6.16.3   Rep lacement  o f  the  Car r iage /Veloc i ty  Transducer /Pos i t ioner  Motor  Assembly

Figure 6-15. Carriage Rod Positioning

6-27



T O  3 1 S 5 - 4 - 5 1 9 - 1  

6 - 2 8

F i g u r e  6 - 1 6 .  C a r r i a g e  S l i d e  A s s e m b l y



TO 31S5-4-519-1 

See Figure 6-15.

Figure 6-17, Carriage Race Alignment

6 - 2 9



TO 31S5-4-519-1 

See Figure 6-18.

Figure 6-18. Voice Coil Alignment
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TO 31S5-4-519-1 

C A U T I O N

paragraphs 7.8 and 7.9.

6 . 1 7 A I R  F I L T E R

6 . 1 7 . 1 Tools and Materials Required

A)  5 /64"  ba l l  d r ive r

6-31



TO 31S5-4-519-1 

C A U T I O N

6 . 1 7 . 2    S e r v i c e  C h e c k

6 . 1 7 . 3    R e m o v a l

6 . 1 7 . 4    R e p l a c e m e n t

Figure 6-19.  Disk Brush Condit ion

6 - 3 2



6 .18    DISK CLEANING BRUSHES
TO 31S5-4-519-1 

6 . 1 8 . 1    I n s p e c t i o n

Figure 6-19).

6 . 1 8 . 2    R e m o v a l  a n d  R e p l a c e m e n t

Figure 6-19.

6.19   SPINDLE DRIVE MOTOR REMOVAL AND REPLACEMENT

6 . 1 9 . 1    T o o l s  a n d  M a t e r i a l s  R e q u i r e d

C A U T I O N

6 . 1 9 . 2    R e m o v a l

6-33



TO 31S5-4-519-1 

pa r ag raph  6 .14 .2 .

C A U T I O N

6 . 1 9 . 3    R e p l a c e m e n t

6 - 3 4



TO 31S5-4-519-1 

sect ion 6.14.3.

6 . 2 0    H O M E  M I C R O S W I T C H  A D J U S T M E N T

6 . 2 0 . 1    T o o l s  &  M a t e r i a l s  R e q u i r e d

6 . 2 0 . 2    A d j u s t m e n t  ( R e f e r e n c e  F i g u r e  6 - 9 ) .

Figure 6-20) .

6 . 2 1    P A C K  I N T E R L O C K  S W I T C H  A D J U S T M E N T

6 . 2 1 . 1    T o o l s  a n d  M a t e r i a l s  R e q u i r e d

6 . 2 1 . 2    A d j u s t m e n t  I n s t r u c t i o n s

6 - 3 5



TO 31S5-4-519-1 

Figure 6-20. Home Switch Adjustment

Figure 6-21.  Interlock Switch

6 - 3 6



TO 31S5-4-519-1 

Figure 6-21).

6.22   HEAD LOAD CAM ASSEMBLY

6 . 2 2 . 1    T o o l s  a n d  M a t e r i a l s  R e q u i r e d  

6 . 2 2 . 2    H e a d  L o a d  C a m  I n s t a l l a t i o n  a n d  A d j u s t m e n t

Photo Figure 6-22. Head Cam Load Assembly

6 - 3 7



S E C T I O N  V I I  -  E L E C T R I C A L  M A I N T E N A N C E TO 31S5-4-519-1 

7 . 1    T O O L S  R E Q U I R E D

7.2    STANDARD TEST EQUIPMENT

7 . 2 . 1    D r i v e  T e s t  U n i t

7 - 1



TO 31S5-4-519-1 

7.3   PERIODIC CHECKS (6-MONTH INTERVALS)

Figure 7-1. Drive Test Unit (DTU)

7 - 2



TO 31S5-4-519-1 
7 . 4    T R O U B L E S H O O T I N G  G U I D E

Figure 7-2. Troubleshooting Diagnostic Flow Chart

7 - 3  



TO 31S5-4-519-1 

7 . 5    D I A G N O S T I C  G U I D E

7 - 4



TO 31S5-4-519-1 

7 . 5 DIAGNOSTIC GUIDE

SYMPTOM POSSIBLE CAUSE REMEDY

7) R/W Board does not
write or read

8) Read waveform
(TP1 or 2) on R/W
Board poor or in-
correct

9) R/W Board does not
write

- R/W not plugged in
- NC ± 15; +5 volts

- Wrong head current
- Bad head
- Poor head alignment
- Head lead springs not

grounded

- Write Inhibit Switches
not plugged in or set
incorrectly

- No write data

- No write enable

10) Read data output
missing or excessive
errors

- No read clock out
- No read data out
- Data discriminator out

of adjustment
- No read enable

11) Detent Lamp not
lit

- Burned out

7 . 6

7 .6 .1

POWER CONTROL MODULE ALIGNMENT

Too Is Required

- Digital Voltmeter

- Potentiometer alignment screwdriver

- Check PCM

- Adjust
- Replace
- Align
- Correct problem

- Plug in Write Inhibit
Switches/set to correct
position

- Check output of option
board if installed

- Check write enable
circuit

- Check Q13
- Check Q8
- Adjust data dis-

criminator
- Check read enable

circuit

- Replace bulb and
align detent

- Check servo and head
alignment

7 . 6 . 2

Refer to Section 6.6 of this manual for removal and replacement of the PCM.

DC Voltage Checks

Connect the AC power cord to the drive and turn on the power switch.

The power light and the detent lamp should come on.

Connect the positive and negative leads of the DVM as follows and

assure that the required voltages are present:

7-5



T e x t

7.7    INDEX/SECTOR TRANSDUCER ALIGNMENT

7.7.1    Removable Disk Transducer

7-6



TO 31S5-4-519-1 

Figure 7-3. Removable Disk Index/Sector Transducer

Figure 7-4. CMIII Test Hub (24 Sector)

7 - 7



TO 31S5-4-519-1 

Figure 7-5, Fixed Disk Index/Sector Transducer

7 . 7 . 2

F i g u r e  7 - 6 . The transducer shall be adjusted for an output of not less

than 190 mv and not more than 600 mv measured base to positive peak.

Fixed Disk Transducer

Change channel A probe to monitor TP7 of the DEM with ground at TP6.

The waveform for the Fixed Disk Sector Transducer is also as shown in

Figure 7-6. The transducer shall be adjusted for an output of not less than

mv and not more than 600 mv measured base to positive peak.

It may be necessary to readjust either or both of the transducers to obtain

the waveform of Figure 7-6. To increase amplitude, decrease gap distance

between transducer and the hub per paragraphs 6.10.2 and 6.10.3.

7 - 8



TO 31S5-4-519-1 

Figure 7-6. Index/Sector Transducer Output

C A U T I O N

7.8    DETENT ASSEMBLY ALIGNMENT

7 . 8 . 1    Q u a d / D e t e n t  A d j u s t m e n t

7 - 9



TO 31S5-4-519-1 

Figure 7-7. Quad/Detent Waveforms

7 - 1 0



TO 31S5-4-519-1 

7 . 8 . 2    Q u a d / D e t e n t  A d j u s t m e n t  ( M e t h o d  2 )

Figure 7-7A. Quad/Detent Lissajou Pattern, 90º

7 - 1 1



TO 31S5-4-519-1 

Figure 7-7B. Quad/Detent Lissajou Pattern, > 90°

Figure 7-7C. Quad/Detent Lissajou Pattern, < 90°

7 - 1 2



TO 31S5-4-519-1 
7 . 9 DRIVE ELECTRONICS MODULE ADJUSTMENTS

7 . 9 . 1 D e t e n t  A s s e m b l y  A d j u s t m e n t s

Section 7.8

7 - 1 3



TO 31S5-4-519-1 

Figure 7-8.  Zero P.C. Output Voltage

Figure 7-9. drive Electronics Module (DEM)

7 - 1 4



TO 31S5-4-519-1 
7 . 9 . 2     I n d e x  P u l s e  a n d  S e c t o r  P u l s e  M o n i t o r i n g

7 . 9 . 3    S e r v o  P r e - A l i g n m e n t

7 - 1 5



TO 31S5-4-519-1 

7 - 1 6



7.9.4   Servo Alignment TO 31S5-4-519-1 

7-17



TO 31S5-4-519-1 

F i g u r e  7 - 1 0 .  D e t e n t  S e t t l e  T i m e

7 - 1 8



on IC 32/3.

Set up DTU for a three-track alternate move (0 to 3) and obtain a display

similar to Figure 7-12.

Adjust the zero offset pot, R so that the zero signal crosses ground at

the center of the steepest portion of the curve, as shown in Figure 7-12.

7-19

TO 31S5-4-519-1 

Figure 7-11. Seek Complete Time

Alternating between 0 and 1, trigger external TP9, sync positive

and verify that the longest seek complete goes positive no later than

14 ms after the beginning of the seek.

Recheck the forward and reverse seek times. Readjust R147 as required.

Alternating between tracks 0 and 1,0 and 67 and 0 and 203 observe

that TP3 is settled and the longest seek complete time (IC 4/1) goes

true (+) in less than or equal to 14, 60, and 85 ms, respectively.

7 . 9 . 5 Track 0 Adjustment

Connect scope channel A to TP3; channel B to TP2; external trigger (+)



TO 31S5-4-519-1 

Figure 7-12 

Figure  7-12.  Track 0 Adjustment

7.10     READ/WRITE AMPLIFIER MODULE ADJUSTMENTS

7 . 1 0 . 1    W r i t e  C u r r e n t  A d j u s t m e n t

Figure 7-13.

7 - 2 0



TO 31S5-4-519-1 

F i g u r e  7 - 1 3 .  C u r r e n t  C h a r a c t e r i s t i c s

Figure 7-13,

7 . 1 0 . 2    R e a d  A m p l i t u d e  M e a s u r e m e n t s

7 - 2 1



TO 31S5-4-519-1 

placed. Refer to paragraph  6.13.

7 . 1 1    O P T I O N  B O A R D

7 . 1 1 . 1    D a t a  D i s c r i m i n a t o r  A d j u s t m e n t

7 - 2 2



TO 31S5-4-519-1 

Figure 7-14. Data Discriminator Error Voltage

7 . 1 1 . 2    S e c t o r  A d d r e s s  C o u n t e r  C h e c k o u t

(Figure 7-15).

7 - 2 3



TO 31S5-4-519-1 

7 - 2 4 Figure 7-15. Sector Address Counter Waveforms



7 . 1 2    H E A D  A L I G N M E N T TO 31S5-4-519-1 

7 . 1 2 . 1    H e a d  A l i g n m e n t  U s i n g  I B M  C a r t r i d g e

Figure 7-16.

Figure 7-16. Head Alignment Waveforms

with IBM Cartridge

7 - 2 5



TO 31S5-4-519-1 

F i g u r e  7 - 1 6 .

Figure 7-17.

Figure 7-17.

Figure 7-17. Index Alignment

7 - 2 6



Head al ignment  Using Caelus Cartr idge

TO 31S5-4-519-1 

7 . 1 2 . 2

Figure 7-18. Dibit Information track 073

(Figure 7-19).

in Figure 7-21.

Figure 7-20.

F i g u r e  7 - 2 0

7-27



Figure 7-20. Dibit Pattern Fringes with Runoul
Centered on Scope

Section 6.10,

7 - 2 8



TO 31S5-4-519-l 

See Figure 7-17.

F igure  7 -21 ,  Correc t ly  A l igned  Dib i t  Pa t t ern
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SECTION 7.13,  IC TYPES

Figure  7 -22 .  In tegra ted  Ci rcu i t  Log ic

7 - 3 0



TO 31S5-4-519-1 

Figure 7-23, Integrated Circuit Logic

7 - 3 1



TO 31S5-4-519-1 

Figure 7-24.  Integrated Circuit Logic

7 - 3 2



TO 31S5-4-519-1 

Figure 7-25. Integrated Circuit Logic

7 - 3 3



TO 31S5-4-519-1 

Figure 7-26.  Integrated Circuit Logic
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TO 31S5-4-519-1 

7-27. Integrated Circuit LogicFigure

7 - 3 5



TO 31S5-4-519-1 

Figure 7-28. Integrated Circuit logic

7 - 3 6



TO 31S5-4-519-1 

Figure 7-29. Integrated Circuit. Logic

7 - 3 7



TO 31S5-4-519-1 

Figure 7-30. Integrated Circuit Logic

7 - 3 8



TO 31S5-4-519-1 

Figure 7-31. Integrated Circuit Logic

7 - 3 9



TO 31S5-4-519-1 

Figure 7-32. Integrated Circuit  Logic
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TO 31S5-4-519-1 

S E C T I O N  V I I I  -  I L L U S T R A T E D  P A R T S  L I S T S

8 . 1    I N T R O D U C T I O N

8 - 1



TO 31S5-4-519-1 

Figure 8-1. Model 303 Caelus Cartridge Disk Drive
3 - 2



TO 31S5-4-519-1 

Figure 8-2. 303 Top View

8-3



TO 31S5-4-519-1 

Figure 8-3, 303 Bottom View

8-4



TO 31S5-4-519-1 

8-1

8 - 2
8 - 3

8 - 4
8 - 5
8-6

8 - 7
8 - 8
8 - 9
8-10
8-11
8-12

8 - 1 3  
8-14

8-15

8-16
8-17
8-18
8 - 1 9
8-20
8-21
8 - 2 2
8-23

8 - 5



TO 31S5-4-519-1 

Figure 8-4. Front Face Group

8 - 6



TO 31S5-4-519-1 

3015876-009

301489-001

301547-001

01-000357-001

41-000246-001

35-000252-002

55-000582-001
55-000582-002

55-000582-003

37-000565-001

40-050118-001
301140-001

25-000555-025

25-000146-003
25-000091-008

25-000065-007

8 - 7



T O  3 1 S 5 - 4 - 5 1 9 - 1  



TO 31S5-4-519-1 



8 - 8

F i g u r e  8 - 5 .  S h r o u d  A s s e m b l y
T O  3 1 S 5 - 4 - 5 1 9 - 1



TO 31S5-4-519-1 

301248-009

301249-001
3011261-001
301288-001

25-000065-007

25-030067-005

25-000084-019

25-000092-006
25-000602-001

8 - 9



TO 31S5-4-519-1 

Figure 8-6. Inhibit Switch Assembly

8-10



TO 31S5-4-519-1 

301051-009

301269-001

04-000416-001

04-000416-002

04-000416-003

08-000362-032

25-000210-001

25-000415-001

35-00211-001
37-000589-001

41-000322-001

8-11



TO 31S5-4-519-1 

Figure 8-7. Latch Switch and Solenoid Groups

8 - 1 2



TO 31S5-4-519-1 

301201-001

37-000536-001
300822-001

25-000085-018

25-000067-003
25-000066-005

8-13



TO 31S5-4-519-1 

Figure 8-8. Latch Assembly Groups

8 - 1 4



TO 31S5-4-519-1 

301197-001

301198-001

301200-001

301202-001
25-000396-015

25-000460-271

8 - 1 5



T O  3 1 S 5 - 4 - 5 1 9 - 1  

8 - 1 6

F i g u r e  8 - 9 .  S p i n d l e  M o t o r ,  S p i n d l e  a n d  C l e a n  A i r  G r o u p s



TO 31S5-4-519-1 

301432-009

300035-001

300036-001

300345-001

300419-001
26-000096-002

26-000096-003

26-000096-004

301314-001
301095-001

301065-009

301324-001

58-000531-001

58-000586-001
301113-001

25-000603-002

25-000381-018

25-000084-036

25-000067-006

25-000065-008

25-000572-021

25-000067-005

8-17



TO 31S5-4-519-1 

Figure 8-10. Spindle Group
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TO 31S5-4-519-1 

301447-009

300156-001

301015-001
301505-009

11004

**301226

-009

-019

-029

-039

-049
-059

-069
300828-001

25-000376-001

25-00038 l-009

300827-001

25-000538-019

25-030065-007

25-000065-011

25-000066-009

25-003367-005
25-000084-018

25-000084-020

75-000282-061
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TO 31S5-4-519-1 

Figure 8-11. Idler Group - Drive Belt

8 - 2 0



TO 31S5-4-519-1 

301065-009

301062-00
301063-001

301064-001
25-000179-007

25-000182-021

25-000184-003

26-00180-001

8-21



T O  3 1 S 5 - 4 - 5 1 9 - 1  

8 - 2 2

F i g u r e  8 - 1 2 .  I n d e x  T r a n s d u c e r  a n d  S h i e l d  G r o u p



TO 31S5-4-519-1

301402-009
301060-001

25-000185-020

25-000112-026

68-000583-001

301099-001

25-000185-002

25-000084-020
25-000067-005

25-000065-007

301061-001
301059-001

25-000084-019
25-000067-005

25-000065-007

26-000112-026
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TO 31S5-4-519-1

Figure 8-13, Brushes & Brush Motor Group

8-24



T O  3 1 S 5 - 4 - 5 1 9 - 1

301025-001

301034-001

301040-001

301042-001

301043-001

301396-009

25-000065-007

25-000066-005

25-000066-007

25-000067-003
25-000067-005

25-000084-019

25-000084-020

25-000085-021

25-000185-011

25-000207-002

25-000396-016

25-000539-001

25-000587-001

26-000585-001

26-000585-002

37-000536-001

8-25



T O  3 1 S 5 - 4 - 5 1 9 - 1

F i g u r e  8 - 1 4 ,  C a r r i a g e  A s s e m b l y

8 - 2 6



T O  3 1 S 5 - 4 - 5 1 9 - 1

301268-019

301391-019
301058-009
301237-001

301239-009

301102-001

301243-009
301108-001

301114-001

301116-001
301279-001

08-000338-001

25-000084-018

25-000084-019
25-000085-013

25-000539-014

25-000572-022

25-000112-013

25-000112-027

25-000067-003
25-000067-005

25-000065-007

8-27



T O  3 1 S 5 - 4 - 5 1 9 - 1

Figure 8-15, Read/Write Heads, Head bad Cam
and sociated Mounting Hardware
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T O  3 1 S 5 - 4 - 5 1 9 - 1

20-000606-001

20-000606-002
301037-009

301036-001

301035-001

25-000111-018

01-000487-001
301106-001
301041-001

301044-001

300530-001

25-000084-019

25-000084-020

25-000084-023
25-000065-007

25-000067-005

8-29



T O  3 1 S 5 - 4 - 5 1 9 - 1

F i g u r e  8 - 1 6 ,  C a r r i a g e  S l i d e  G r o u p

8 - 3 0



TO 31S5-4-519-1

301102-001

25-000112-003

301105-001

301098-001

26-000542-005

301104-001

301110-001

301110-002
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F i g u r e  8 - 1 7 ,  P o s i t i o n e r  G r o u p
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TO 31S5-4-519-1

301021-009

301236-001

301045-001

301244-001
300423-001

25-000066-011

25-000067-007

25-000084-061

25-000185-022

8 - 3 3



T O  3 1 S 5 - 4 - 5 1 9 - 1

F i g u r e  8 - 1 8 ,  R e l a y  M o d u l e  A s s e m b l y

8 - 3 4



TO 31S5-4-519-1

301232-009

301126-001
301223-001

12-000574-001

19-000573-001

67-000223-004

75-000152-001

41-000533-001

25-000085-017

25-000207-001

25-000084-018

25-000084-020
25-000067-005

25-000572-021

45-000138-006

8 - 3 5

25-000084-030

25-000067-005

25-000065-007



TO 31S5-4-519-1

8 - 3 6

Figure 8-19, Optical Detent Group



T O  3 1 S 5 - 4 - 5 1 9 - 1

302334-009

300959-001

301029-009

302331-001
302332-001

302333-001

25-000065-005

25-000067-003

25-030067-007

25-000084-015

25-000084-061

25-000185-022

25-000210-001

35-000211-001
41-000322-001

302246-009

04-006258-003
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MAINTENANCE DOCUMENTS

The following sections contain the drawings and Engineering

Change Notices necessary-to update an assembly to a required

revision level. For example, reference to the table in the

front of the Drive Electronics Module section indicates that

to update a Drive Electronics Module PC Board Assembly (301671)

from Rev. P to Rev. V would require incorporation of ECNs 5586,

5597, 5598, and 5618 respectively. The applicable schematic

(301672) would then become a Rev. N.
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Assembly: Drive Electronics Module
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