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@ PREFACE

This manual provides the information needed to install, operate and maintain the
Cartridge Disk Drive (Model 9427H) and is intended Lo he used as a guide by
customer engineers and operators who require detailed information about the Cart-
ridge Disk Drive's operations.

It is written to reflect the reecommended service-replacement level of subassemblies
and printed-circuit-board level by trained qualified customer engineers.

Certain adjustments must be made under dynamic conditions. If the Field Test
Exerciser is not-utilized for the adjustments appropriate provisions must be made
in the computer system for such dynamic alignments.

Oscilloscope trace representations are typical waveforms. Some minor variations
may be observed on individual units in actual practice.

The total content of the Manual is comprised of nine sections each having a unique
publication number, and is contained in one volume. The manual's publication number

is that of the Table of Contents and front matter (77653495). This number, along with the
unit HPC number, should be used when making reference to the Cartridge Disk Drive
Product Manual.

The following table identifies the content of each volume:

SECTION NUMBER/TITLE PUBLICATION NUMBER
; Y1 General Description 77614951
| ‘ 2 Operation 77614952
3 Installation & Checkout 77614953
4 Theory of Operation 77614954
5 Diagrams* 77653381
6 Maintenance 77641952
7 Maintenance Aids 77614957
8 Parts Manual 77653386
9 Wire Lists 77614959

*The I/0 board documentation, device specifications and option switch settings are
contained in the Hardware Product Configuration (HPC) documentation package.
The package is located in front of the product manual.
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OPERATOR SAFETY INSTRUCTIONS

1. The power cord must be plugged into a power outlet. This outlet must be
readily accessible to the operator in case of emergency.

o

To operate this unit, the operator must depress the start/stop pushbutton
switch located at the front of the disk unit.

3. This unit must be serviced only by qualified technical personnel after remov-
ing power cord from outlet.

4. In case of emergency, operator must remove power cord from outlet and con-
tact the proper technical service office.

SICHERHEITS - GEBRAUCHSANWEISUNG

1. Das Anschlusskabel ist in die Steckdose, die in der naehe des Geraetes
montiert ist, einzustecken. Der Netzstecker muss leicht und gefahrlos
zugaenglish sein.

2. Zur Inbetriebnahme, sowie zum Ausschalten des Geraetes, wird der Start-
Stop Druck Schalter an der Vorderseite betaetigt.

3. Das Geraet darf nur von Fachpersonal nachdem Ziehen des Netzsteckers
geoefnet werden.

4. Im Falle eines technischen Defektes, ist der Netzstecker zu ziehen und der
Technische Dienst zu verstaendigen.

EMI NOTICE, CABINET VERSION (9427H-C)

WARNING: This equipment generates, uses and can radiate radio frequency
energy and if not installed and used in accordance with the instructions manual,
may cause interference to radio communications. It has been tested and found
to comply with the limits for a Class A peripheral computing device pursuant to
Subpart J of Part 15 of the FCC Rules which are designed to provide reasonable
protection against such interference when operated in a commercial environment.
Operation of this equipment in a residential area is likely to cause interference
in which case the user, at his own expenses, will be likely to cause interference
in which case the user, at his own expenses, will be required to take whatever
measures may be required to correct the interference.

EMI NOTICE, RACK-MOUNT VERSION (9427H-R)

NOTICE: This equipment has been designed as a component to high standards of
design and construction. The product, however, must depend on receiving
adequate power and environment from its host equipment in order to obtain opti-
mum operation and to comply with applicable industry and governmental regula-
tions. Special attention must be given by the host manufacturers in the areas of
safety, power distribution, grounding, shielding, audible noise control, and
temperature regulation of the device to insure specified performance and compli-
ance with all applicable regulations. This equipment is a component supplied
without its final enclosure and therefore is not subject to standards imposed by
FCC Rules for Electro-Magnetic Interference (EMI). Federal Docket 20780/FCC
80-148 Part 15.
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FIGURE 1-1. MODEL 9427 CARTRIDGE DISK DRIVE (CABINET MOUNT)
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GENERAL | 1

1.1 INTRODUCTION
This manual applics to the CONTROIL DATA MODEL 9427H Cartridge Disk Drive.

The 9427H Cartridge Disk Drive is designed to interface with and provide periph-
eral storage capabilities for data processing systems.

1.2 PURPOSE AND USE OF EQUIPMENT

The baseline 94271 is a voice coil actuated cartridge disk drive unit that directs
the read/write heads to a desired location on a spinning disk surface, data is writ-
ten or retricved by selection of an appropriate head and activating the read/write
control circuitry. 9427H uses a single removable disk cartridge, CDC 848 type,
and a fixed disk which doubles the data storage capacity.

The 9427TH is suitable for mounting in a standard 19-inch (482.6 mm) rack with
10-1/2-inch (266.7 mm) panel space and is also available in a cabinet. The deck
contains the voice coil, analog and digital circuit boards in the interface card cage.
the power supply power amplificr. the cartridge receiver. the spindle and drive
motor, filter. air blower and cooling system.

The 9427H can be configured to utilize single sectored or multisectored cartridges.
The rcad recovery circuitry will allow operation with or without missing clock pat-
terns, frequently found in variable sector formats.

1.3 EQUIPMENT CONFIGURATION

The equipment consists of the Baseline unit and its options.

1.3,1 BASELLINE CONFIGURATION

The baseline 9427H includes the following features:

e Power supply, 60/50 Hz 100-250 VAC

e DMultiple (hard) sectors or soft sector (missing Clock electronic
sectoring) capability

Sector addressing

200 tracks per inch

Write protection

Daisy chain interface

Variable interface

2400 r/min spindle speed

Straddle-erase heads

Elco 1/0O cable connector .

1.3.2 OPTIONS

The options available for the 9427H are as follows:

Rack mounting

Cabinet mounting

100 tracks per inch

Fixed disk

1500 r/min spindle speed

Fault (maintenance) board

Pre-erase heads

Elco, 3M, Winchester, and Amp 1/0 cable connector
Brake Option

77614951-C 1-1




1.3.3 DISK FEATURES

e Cartridge Configuration

9427H uses a CDC 848 cartridge or any equivalent cartridge certified
for 200 tpi operation or a CDC 847 or any approved ecuivalent IBM
5440 cartridge for 100 tpi heads.

e Disk Configuration

In addition to the removable cartridge, the standard 9427H also employs

a fixed disk; thereby providing for storage of up to 12 million bytes
unformatted and providing a total of 4 recording surfaces.

1.3.4 OPERATIONAL CHARACTERISTICS

Operational characteristics of the 9427H are listed in Table 1-1,

TABLE 1-1. OPERATIONAL CHARACTERISTICS

Charuacteristics

Values

TRACK DENSITY
ACCESSING TIME
Maximum access time

Track-to-track access time
| Average access time

SPINDLE SPEED

LATENCY TIME

RECORDING

Mode
Density (nominal)

Bit rate (nominal)

Tracks per cylinder
Cylinders per unit (200 TPI)
Cylinder per unit (100 TPI)

Sectors

Units per controller 1/0 channel

100 tpi or 200 tpi

K

60 ms
7.5 ms
35 ms

2400 r/min or 1500 r/min (+48 -67 r/min
or +30 -42 r/min with input frequency
+0.5 -1.0 Hz and input voltage +10%
-15%)

12.5 ms (at 2400 r/min) (20 ms at 1500
r/min)

Double Frequency

1530 bpi (outer track)

2200 bpi (inner track)

2.50 MHz (1.56 MHz at 1500 r/min)

2 (4 with fixed-disk option)

406 (numbered 0 through 405)

408 (numbered 0 through 407, optional)
203 (numbered 0 through 202)

204 (numbered 0 through 203, optional)
1,2,3,4,5,6,8,10,12,15,16,20,24,25,29,
30,32,40,48,50,60,64 hard or missing-
clock soft sectoring

*4 maximum, in daisy-chain configuration

1-2
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TABLE 1-1,

OPERATIONAL CHARACTERISTICS (CONTINUED)

Characteristics

Values

DATA CAPACITY
Bits per track
Bits per cylinder

Bits per unit

CARTRIDGE DISK
Disk per cartridge
Usable recording surfaces per
disk cartridge

Disk surface diameter
Recording diameters

Disk surface coating
READ/WRITE HEADS

PHYSICAL (RACK-MOUNTED UNIT)
Panel height
Panel width
Depth
Weight
Shipping Weight
PHYSICAL (CABINET MOUNTED UNIT)

Height

Width

Depth

Weight

Shipping Weight

AIR FILTER
ELECTRICAL
Input power source

60-Hz units

50-Hz units

62,500 nominal

125,000 nominal (250,000 with fixed-
disk option)

50,000,000 nominal (1,000,000,000 with
fixed-disk option)

1
2

14 inches

Track 407 (inner), 9.067 in (230.3 mm)
Track 0 (outer), 13.137 in (333.7 mm)
nominal

Magnetic oxide

(Standard CDC ramp-loading straddle
erase and pre-erase available)

10.31 in (261.9 mm) (mounts on 10.5 in
(266.7 mm) centers in relay rack)

18.94 in (481.1 mm) (for 19-inch (482.6
mm) rack)

30.63 in (778 mm) (see section 3 for re-
quired rack depth)

140-175 1bs (63.5-79.4 kg)

190-225 lbs (86.2-102.1 kg)

34 in (863.6 mm)

18.5 in (469.9 mm)

29.75 in (755.7 mm)

220-255 Ibs (99.8-115.7 kg)
250-285 1bs (113.4-129.3 kg)

0.3 Micron 99%

100-250 Volts rms in 10-Volt increments
(+10%, -15%, 59-60.6 Hz, single phase

100-250 Volts rms in 10-Volt increments
(+10%, -15%), 49-50.5 Hz, single phase

77614951-C
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TABLE 1-1. OPERATIONAL CHARACTERISTICS (CONTINUED)

Characteristics

Values

ELECTRICAL (cont'd)

Input Current

Power Factor
Power (Nominal)
Power (Maximum)
INPUT /OUTPUT CONNECTIONS

The following current readings are
made at 50 Hz and nominal line voltage
with accessor performing worst-case
(maximum power) repeat secks.

Volts Amps
100 5.6
110 5.0
120 4.6
130 4.3
140 4.0
150 3.8
160 3.6
170 3.3
180 3.2
190 3.0
200 2.9
210 2.7
220 2.6
230 2.5
240 2.4
250 2.3

Surge current during spindle start is
2.6 times the above value and lasts 5
seconds.

0.8

310 Watts, 1050 BTU/hr.

465 Watts, 1590 BTU /hr.

Two connectors on the 1/0 panel at the
rear of the unit. Refer to applicable
[/0 board schematic in HPC Configura-
tion for the pin assignments. A ter-
minator is required if the unit is the
last (cv only) unit connected to the
controller. The terminator consists of
DIP-packaged register networks which
plug into the 1/0 board or an optional
plug-in terminator.

ENVIRONMENTAL Temperature: 60 to 90°F (15.6 to 32.2°
C) with 12°F/hr maximum rate of change
(Operating) Humidity: 10 to 80% (no condensation)
Altitude: Zero to 10,000 feet (3048 m)
1-4 77614951-D
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OPERATION 2

2.1 INTRODUCTION

This section provides the instructions and information required to operate the
Model 9427H unit.

2.2 CONTROLS AND INDICATORS

Figure 2-1 depicts the locations of the controls and indicators. All switches and
indicators are preassembled on a printed circuit board and mounted behind the
control panel assembly. The control panel contains separate write protect switches
and indicators for fixed and removable disks. ACTIVE (seeking, reading or writ-

ing) and READY indicators are also mounted on this panel. A functional descrip-
tion of the controls and indicators is given in Table 2-1.

2.3 OPERATING PRECAUTIONS

The following precautions and practices should be observed while operating unit
to obtain best performance and reliability of the equipment:

1. Keep the access door closed to prevent unnecessary entry of atmospheric dust.

2. If a pinging or scratching sound (caused by head-to-disk contact) is heard
and persists, stop the unit by using the Stop and Power Down procedure of
this section and then call the customer service engineer,

Appropriate steps should be taken to safeguard valuable data until the head-

NOTE: to-disk contact can be remedied. Such steps may include leaving the unit
powered down, replacing the data cartridge with a scratch cartridge, and/or
immediate transfer of the data that is on the fixed disk.

~ 3. To prevent damage and/or data loss, follow the Disk Cartridge Installation pro-
cedure of this section.

4, The operator should not attempt to override any interlocks in the system.

2,3,1 PONER UP FOR ON-LINE OPERATION

NOTE: sSteps 1,2, 3, & 5to be performed by maintenance personnel only.
1.

Using a 5/32 Allen driver, place tool into holes of front and rear end panels
and remove panels by loosening hardware. '

2. Verify connection of all power and I/O cables.

3. Verity installation of properly jumpered voltage adjust plug, P12 (see Section

II1 for jumper information).

Verify that START /STOP switc.i is in STOP position (out).

5. Using TFigure 6-11, actuate DC circuit breakers CB2 and CB3. Actuate circuit
breaker CB1 and verify operation of blower motor,

6. Depress START/STOP switch and verify START/STOP indicator illuminates.

7. Verify that FAULT indicator remains off.

BN

NOTE: If FAULT indicator illuminates perform step 1 through 3 of Fault Operating
Instruction Paragraph 2.4.

‘ 8. Approximately 65 seconds after START/STOP switch is depressed, READY is
sent to the controller and the READY indicator illuminates. Disk drive is now
ready to receive Seek, Read, Write and Erase commands from controller.

717614952-C 2-1




STARY FAULT I WRITE PROTECT
STOP READY  ACTIVE RESET CARY FIXED

: / CAUTION

DO NOT REMOVE THE DISK
CARTRIDGE UNLESS THE
SLOT IS IN THE BLACK AREA,

A COIN MAY BE USED TO
MAKE THE ALIGMMENT,

TRACK INDICATOR

AC(CB1) DC(CB2)

OC (CB3)

BOTTOM VIEW

POWER SUPPLY
ASSEMBLY

{aza)

FIGURE 2-1. CONTROLS AND INDICATORS

2.3.2 WRITE PROTECT

Write protection can be initiated either by the operator or controller.

a.

Operator Initiated Write Protect - Depress desired W/PROT switch (W/PROT
CART or W/PROT FIXED) and verify that appropriate W/PROT lamp illuminated.
Selected disk is now protected against controller Write or Erase command.

Controller Initiated Write Protect (optional) - A disk may be protected by the
controller itself providing that the Unit Select and Write Protect lines are ac-
tive. Whichever disk is selected by the high-order Head Sclect line will then
be protected from Write or Erase commands.

77614952-C




TABLE 2-1,

CONTROLS AND INDICATORS

Control or Indicator

Function

AC circuit breaker (CB1)

DC circuit breaker (CB2)

DC circuit breaker (CB3)

Power receptacles

Voltage Adjust Plug, P12
(Refer to Installation and Checkout
Section for adjustment connections)

Power Assembly

Provides AC power circuit protection,
and main power switching.

Provides * 35 VDC circuit protection
along with thermal protection for all
DC circuits.

Provides + 11 VDC logic circuit pro-
tection,
Provides connection for input power

Provides a means of selecting input
voltage to transformer in power
supply.

START/STOP indicator/switch

Control Panel

Start switch encrgizes spindle motor
and initiates the first scek mode
provided the following conditions are
met:

1. Circuit breakers are ON.

2. Disk cartridge cover properly
installed.

3. Cartridge hold-down switches are
closed.

Depressing the alternate action
START/STOP switch at any time after
the start cycle is initiated will cause
the machine to stop unless a Stop
Override signal is present from the
controller. In this case, the machine
will continue to run until the Stop
Override signal is removed. (This

is to prevent stopping during a read,
write, or seek operation.)

When the switch is depressed to stop
machine, the indicator light remains
illuminated until the disk rotation has
stopped.

77614952-C
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TABLE 2-1.

CONTROLS AND INDICATORS (CONTINUED)

Control or Indicator

Function

READY indicator

ACTIVE indicator

FAULT indicator/switch

Control Panel

The interlock solenoids energize at
this time to permit access to the
cartridge.

NOTE

The first seek mode is completely
automatic and requires approximately
65 seconds to complete. The unit can
be reset at any time after initiation of
the start sequencing. In the event of a
potentially damaging fault during this
mode, the heads will automatically go
into emergency retract and the machine
will stop.

[lluminates when the unit is up to speed|
the heads are loaded and the unit is
ready for use. Extinguished during
any fault, emergency retract, or stop
operation.

Illuminates when the unit is actively
engaged in any mode, i.e., direct
(forward or reverse) seek, return to
zero seek or read/write/erase.

Indicator illuminates when any fault
exists with the exception of a line
power failure. In the event of a
momentary line power drop, the unit
heads will go into an emergency retract
and the unit will stop. However, the
unit will restart automatically when the
power returns to normal. In the event
of a non-damaging fault, i.e., more
than one head selected, simultancous
read and write and etc., the fault
indicator will be illuminated and the
unit will report the condition to the
controller.
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TABLE 2-1., CONTROLS AND INDICATORS (CONTINUED)

Control or Indicator

FFunction

FAULT indicator/switch (continued)

W/PROT CART indicator/switch

W/PROT FIXED indicator/switch

Control Panel

A Return-To-Zero-Scek command will
reset the fault latch and extinguish the
fault indicator. The unit can be reset

by the FAULT switch if a momentary
non-damaging fault has occurred.
Pressing the FAULT switch clears the
fault logic and extinguishes the indicator.
A persistent fault, however, will not
permit a resect.

This alternate-action switch remains
slightly depressed, and is lit when on.
When on, writing and erasing of data
on the cartridge disk is inhibited.

This alternate-action switch remains
slightly depressed and is lit when on.
When on, writing and erasing of data
on the fixed disk is inhibited.

Cartridge Receiver

Brush indicator

Indicates the position of the brush
motor.

Do not remove the disk cartridge unless
the slot is in the black area.

A coin may be used to make the alignment.

Carriage Assembly

Track indicator

Vernier scale located on the side of the
carriage over read/write heads (see
Figure 2-1). Readable only when
electronics cover is removed. Movable
zero mark identifies hundreds and tens
digits of track number. The coincident
moveable vernier identifies the units
digit of the track number.
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2.3.3 STOP AND POWER DOWN
Disk drive can be stopped by front panel switches provided STOP OVERRIDE is
not commanded by controller.

In the event STOP OVERRIDE is commanded when the START /STOP
NOTE: switch is depressed to STOP, the disk drive will continue operating.
) When STOP OVERRIDE is dropped by the controller, the unit will exe-
cute a normal stop sequence.

1. Depress START/STOP switch and verify the following actions occur:

a. READY lamp extinguishes and controller Ready goes off.
b. START indicator extinguishes and pack locks open after spindle stops
rotating.

2. Remove Curtridge (if desired) in accordance with Disk Cartridge Removal
(Normal) procedure.

NOTE: Step 3 to be performed by maintenance personnel only.

3. Set main circuit breaker CB1 of "off,"

2.4 FAULT OPERATING INSTRUCTION

If FAULT indicator illuminates during operation or power up proceed as follows:

1. Depress FAULT switch. If lamp extinguishes, normal operation can be resum-
ed. If FAULT lamp remains illuminated, proceed to step 2.

()

Depress START/STOP switch to STOP and allow spindle to stop rotating, then
depress START/STOP switch to START. If FAULT lamp extinguishes, normal
operation can be resumed. If lamp remains illuminated proceed to step 3.

3. Power down cquipment in accordance with Stop and Power Down procedure.
Call customer service engineer.

2.5 INPUT/0UTPUT LINES

Complete operations of the disk drive with the exception of power up, power down
and start/stop can be performed by the controller. Input/Output signals exchanged
between disk drive and controller and their functions are explained in Table 2-2.

2.6 DISK CARTRIDGE HANDLING AND STORAGE

The following practices should be observed when handling or storing disk cartridges.
Refer to the manufacturer's instructions for more detailed maintenance and cleaning
instructions, or refer to section 6 of this manual.

1. The cartridge dust cover should be on the cartridge while it is out of the disk
receiver. This will insure a positive dust seal and immobilize the disk inside.

2. Cartridges can be stored flat or on the edge. Several can be stacked on top
of one another. However, undue heavy loading should be avoided.
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TABLE 2-2., INPUT/OUTPUT LINES

Signal

Function

CYL STR (Cylinder Strobe)
CYL AD/0 - CYL AD/8
(Cylinder Address Bits 20 - 28)
RTZS (Return to Zero Seek)

HS/0 - HS/1 (Head Select)

Wr (Write Data/Clock)
Write Gate
Erase Gate
Read Gate

Unit Select

Wr Prot (Write Protect)

Input Lines

Gates the cylinder address into the
unit. The contents of the cylinder
address lines are valid only when the
Cylinder Strobe is true.

Nine lines that carry the cylinder
address to the track address when
gated by the Cylinder Strobe.

Causes carriage to return to cylinder
000.

Selects one of the two recording heads
(two lines for four heads with fixed
disk option). The line(s) contain the
binary address of the desired head and
must be held constant during a read or
write operation.

Transmits double frequency encoded
data and clock signals to the unit.

Enables write current during a write
operation.

Enables the erase current during a
write operation.

Enables read data and clock information
during a read operation.

Four select lines (one per unit) are

used to select a unit to be accessed.

The appropriate lines must remain
active during any exchange with the
controller, except.when monitoring
interrupts such as seek complete or
seek error lines. A unit may be con-
tinuously selected for test purposes by
actuating the desired Unit Select switch
(SW1-1 through SW1-4) on the I/0 board.

Prevents accidental destruction of
previously written data by never
allowing write or crase current to
be on when write protect line is true.

77614952-B
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TABLE 2-2.

INPUT/OUTPUT LINES (CONTINUED)

Signal

Function

Stop Ov (Stop Override)

Input Lines

After the unit has been started, a
STOP OVERRIDE command along with
UNIT SELECT will maintain the unit
in a selected ON-LINE condition until
the UNIT SELECT falls, even if the
front panel START/STOP switch is set
to STOP.

On Cyl (On Cylinder)

Rd Data (Read Data)

Rd Clk (Read Clock)

Index

Sector

Sker (Seek Error)

Ad Int. (Address Interlock)

Ad Ack (Address Acknowledge)

Output Lines

Indicates that heads have reached the
desired address. The On Cylinder
condition will also be indicated when a
seek error occurs.

Transmits digital information read from
the disk to controller.

Carries clock signals read from the
disk.

Provides a sector 0 reference pulse
from the unit to the controller. This
pulse occurs once for each revolution
of the disk.

The gated sector is from the cartridge
if heads 0 or 1 are selected and is from
the fixed disk (if installed) when heads
2 or 3 are selected. Two separate
sector transducers are used as in the
case of index and only one driver is
used.

Indicates that the unit was unable to
complete a seck operation. A RTZS
command from the controller clears
the Seek Error condition and returns
the heads to cylinder 00.

Indicates that illegal address has been
sent.

Indicates that address received is legal.

2-8
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TABLE 2-2,

INPUT/OUTPUT LINES (CONTINUED)

Signal

Function

Fault

Ready

Wr Stat

SA/0 - SA/5 (Sector Address)

Density (optional)

Qutput Lines

v

Indicates that the unit has one or more
fault conditions. Write and erase currents
are inhit "'ed by the presence of any of

the following conditions:

1. More than one head selected.

2. Read and Write gates true at the
same time.

3. Read and Erase gates true at the
same time.

4. Erase and no write driver on.
5. Write and no erase driver on.

6. Write, or erase gate and'not On
Cylinder. :

7. Low voltage situation that could
cause a loss in control of write and
erase currents.’

8. Fixed disk heads are selected with

no fixed disk option installed.
9. Emergency retract condition.

Present if the disk cartridge is installed,
spindle motor speed, heads loaded, DC
voltages within margin, no fault condition
exists, unit selected, and terminator is
present and has power.

Indicates the unit is inhibited from writing
on the Disk. This signal is present when-
ever the control panel WRITE PROTECT
switch is on and the associated disk is
sélected, or when the controller Write
protect is true.

Six lines that carry the sector address
for the selected disk.

When negative true, the unit is opera:ting
in a 200 tpi mode; when not, unit is
operating in 100 tpi mode.

77614952-B
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2.7 DISK CARTRIDGE INSTALLATION

The disk cartridge must be stored in the same environment as the Model 9427H for
60 minutes immediately preceding its use. Make certain disk cartridge has been
cleaned and maintained in accordance with accepted preventive maintenance pro-
cedures. Refer to Figure 2-2 for the following procedure.

1. Raise cartridge access door on cabinet.

. Power must be on and START /STOP lamp must be off to release lock
NOTE:
on hold-down arms.

2. Pull back hold-down arms.

3. To separate dust cover from the disk cartridge, hold cover release button to
left while lifting cartridge handle.

4. Disengage dust cover from disk cartridge. Set cover aside.

‘.' CAUNON ‘Mal\o certain that the read/write heads are fully retracted and the disk
\eeeeeew-a----¢ cleaning brushes are completely out of the cartridge area. Rcmove uny
dust from magnetic chuck.

5. Place disk cartridge onto spindle hub (ensure head opening is toward rcad of
machine).

6. Rotate cartridge slowly back and forth until cartridge detents.

7. Push handle down to seat cartridge.

8. Place dust cover (removed in step 4) open end down over cartridge.

9. Position hold-down arms over cartridge and dust cover.

10. Close cartridge access door.

11. Press START/STOP switch to apply power to spindle motor.

NOTE : I[f the spindle motor will not rotate, disk cartridge is not installed
' properly.
2.8 DISK CARTRIDGE REMOVAL

2.8.1 NORMAL REMOVAL
Refer to I'igure 2-2 for the following procedure.
1. Depress START/STOP switch to STOP (in).

2.  Raise cartridge access door after START/STOP indicator extinguishes.

(reeeemeeeeeo I START/STOP lamp is still illuminated after 2 1/2 minutes and brushes

. CAUTION 'are not fully retracted (brush indicator not retracted position) contact
the Customer Engineer.

3. Pull back hold-down arms (arms will not move until cartridge is stopped).
4. Remove cartridge dust cover.

5. Push and hold cover release button to left with thumb and lift cartridge handle.

6. Lift cartridge clear of spindle.
7. Place dust cover in position on cartridge and fold over top handle.

NOTE : The handle may be swung out to carry the cartridge, but «:0 not push
the cover release button.

8. Close access door if another cartridge is not to be installed.

2-10 77614952-B
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HANDLE

DUST COVER

COVER RELEASE
BUTTON

DISK CARTRIDGE

DISK CARTRIDGE
HOLD DOWN
ARM

COVER RELEASE
SUTTON

SPINDLE HUB

OISK CARTRIDGE AND
DUST COVER IN PLACE

DUST COVER

—_—
(M)

|
J

FIGURE 2-2. DISK CARTRIDGE INSTALLATION

2.9 POWER FAILURE OR EMERGENCY STOP REMOVAL

Refer to Figure 2-2 for the following procedure.
NOTE: This procedure to be performed only by the Customer Engineecr.

1. Wait approximately 3 minutes for cartridge to stop spinning.
2. Raise cartridge access cover.

heads and brushes.

3. Release pack locks by inserting a flat head screwdriver (or similar object) into
hole on top of pack lock. Press solenoid plunger into solenoid and tilt pack

‘ lock, (see Figure 2-1). : .
A
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4. Remove cartridge dust cover.
5. Push and hold cover release button with thumb and lift cartridge handle.
6. Lift cartridge clear of spindle.
7. Place dust cover in position on cartridge and fold over top handle.
The handle may be swung out to carry the cartridge but do not push
NOTE: the cover release button.

8. Close the access door if another cartridge is not to be installed.

2-12 77614952-B




SECTION
3
INSTAL-
- LATION
AND
CHECKOUT




‘ INSTALLATION AND CHECKOUT 3

3.1 INTRODUCTION

This section provides the information and procedures necessary to install and
check-out the 9427H disk drive.

CAUTION

The circuit assemblies contained in this equipment can be degraded or destroy-
ed by ELECTRO-STATIC DISCHARGE (ESD).

Static electrical charges can accumulate quickly on personnel, clothing, and
synthetic materials. When brought in close proximity to or, in contact with
delicate components, ELECTRO-STATIC DISCHARGE or FIELDS can cause

damage to these parts. This damage may result in degraded reliability or
immediate failure of the affected component or assembly.

To insure optimum/reliable equipment operation, it is required that technical

support personnel discharge themselves by periodically touching the chassis

ground prior to and during the handling of ESD susceptable assemblies. This
procedure is very important when handling Printed Circuit Boards.

Printed Circuit Boards should be handled or transported in electrically

conductive plastic bags to insure optimum protection against potential
ESD damage.

77614953-J




3.2 UNPACKING

During unpacking, exercise care so that any tools being used do not cause
damage to the drive. As the drive is unpacked, inspect it for possible ship-
ping damage. All claims for this type of damage should be filed promptly with
the transporter involved. If a claim is filed for damages, save the original
packing materials.

After the drive is unpacked perform the following procedure:
1. Clean the unit thoroughly.
CAUTION

While performing the following steps, do not posi-
tion the carriage manually. Such action could cause
the Read/Write heads to load, causing damage to the
heads and disk. Do not subject plastic cartridge
receiver to any unnecessary forces or pressures.
Such as, moving disk unit by pushing or pulling on
cartridge receiver or laying rack mounted units on
their sides, This may cause movement of the car-
tridge sensor and also cause the index-to~burst
period to become out of specification. If there is
any doubt, see Section 6 for Index~To-Burst Check
anid Adjustment.

2. Remove four shipping brackets (5 pieces), cabinet mount only.

3. Remove three mounting bolts securing unit to flywood base, rack mount units
only"

4. For those units that required AC and DC ground connected during shipping
but separate during operation, remove green jumper wire on rear of unit.
Jumper wire is connected between AC ground on power supply and electronics
cover below velocity transucer cap.

5. Rewmvuve electronics cover.

6. Remove the carriage lock pin and store it on the magnet as shown in Figure
3-1.

7. Re-install electronic cover.

3.3 SPACE ALLOCATION

Figure 3-2 and 3-3 show base cabinet and rack mount unit overall dimensions for
determining space allocation.

3.4 LEVELING AND ALIGNING BASE CABINET UNIT
Position the cabinet in its operational location and level as follows:

1. Install jack screws provided in plastic container.
2. Lower jack screws in base cabinet until casters no longer contact floor.
3. Adjust jack screws as necessary "intil unit is level.

77614953-K 3-1.1




JO INSTALL: INSERT STRAIGHT LEG

- 10 SMOALI. HOLE IN ACTUATOR
FRAME, TWIST 90 COUNTERCLOCK WISE,
PRESS DOWN, AND ALLOW PIN TO
RETURN TO NORMAL POSITION,

TO REMOVE: TWIST 90° COUNTERCLOCKWISE
AND POTL UP,

CARRIAGE LOCK PIN MAY BE
STORED ON SIDE OF MAGNET
AS SHOWN

FIGURE 3-1. CARRIAGE LOCK PIN LOCATION

2.75 IN
18.50IN (755.7 mm)

18,00 IN

(254 mm)

| J

- ———3 ||| 00N

__(31.8mm)
34,00 IN
(863.6 mm)
|
\
| 19.75 IN
| (501.7 mm)
|
|
\
|
%
.
L —
3,00 IN
(76.2 mm)

FIGURE 3-2, BASE CABINET DIMENSIONS
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FIGURE 3-3, RACK MOUNT

17.25 IN />\

(778 mm)

18.94 IN,
(481 .1 mm)

19 IN,

10.3) IN.
(261.9 mm)

UNIT OVERALL DIMENSIONS

E“l RACK [I
/T T
— \

SLIDE
9427H
PARTIALLY OUT
OF RACK
8
c
SLIDE
- /
1
=y
[1 RACK 1
A o

ACCURIDE SLIDES

A. DISTANCE FROM FRONT MOUNTING
RAILS TO REAR MOUNTING RAILS

21.25-22.12 OR
27.50 - 28,50 IN.
(540-562 OR
699-724 mm) ¢

8. MINIMUM CLEARANCE BETWEEN MOUNTING

CONNECTOR CLEARANCE)

17.625 IN.
RAILS (FRONT AND REAR) (447.7 mm)
C. DISTANCE BETWEEN MOUNTING HOLES 17.86 - 18.5 IN,
(FRONT AND REAR) (454471 mm)
Lo o N FEE T
D. MINIMUM LENGTH OF CABINET FROM .10 IN.
FRONT MOUNTING RAILS (CABLE AND (765 mm)

*These limits may be increased by 1,00 IN, (25.4 mm) on the high ends, but the slide extension will be

correspondingly reduced.

N
J

(AAl67a

FIGURE 3-4, RACK MOUNT SLIDES DIMENSIONS
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3.58 in RIGHT
(90.9 mm)

5.70 in LEFT
(144.8 mm)

—————

—=a

FIGURE 3-5. SLIDE AND BRACKET ASSEMBLY
3,5 INSTALLATION OF RACK MOUNT SYSTEM WITH ACCURIDE SLIDES

The Accuride slides are constructed of three longitudinal members forming two
pairs of telescoping channels, one pair above the other. The intermediate member
is a vertically double channel, such that it constitutes the moving member of the
lower pair of channels as well as the stationary member of the upper pair. The
slides and brackets plus attaching hardware and loose unit parts men-

tioned in the following steps make up an installation kit that is shipped with the
unit. The installation kit for units equipped with Accuride slides includes a
triangular or wedgeshaped knob that must be added to the unit as a means of
releasing the latch mechanism that secures the unit into the rack. Read and
understand these instructions before attempting assembly. Also verify that all
hardware is included in the kit.

1. Install plastic slide mounts item and plastic keyed slide mounts item
at the sides of the unit as shown In Figure 3-6. Mounting hardware for each
of these items consists of two 8-32 x 5/8 inch (31.8 mm) pan head machi
screws @ and two No. 8 internal tooth lock washers Q . Place item @
on ribbon cable directly behind keyed slide-mount on unit's left side.
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NOTE

For currect orientation of the unkeyed mounts, the

V Groove channels in the mounts should open down-
ward. The flat side of the keyed mounts should be

inboard and pointing downward, see Figure 3-6.

2. Install plastic stabilizers item @ at the sides of the unit as shown in Figure
3-6. Mounting hardware for each of these items consists of two 8-32 x 1/2 in.
(12.7 mm)_pan head machine screws , two No. 8 internal tooth lock
washers @5), and two No. 8 flat washers @

NOTE

The stabilizers should be mounted with their key
extended downward. Leave the stabilizers slightly
loose at this time.

3. Adjust then rack so that the dimensions correspond to those shown in Figure 3-4.

4. Accompanying each slide member is a bag of hardware consisting of two mounting
brackets, four flat washers, four nuts and four binding-head slotted 8-32 x 1/2
screws. Using Figure 3-5, install mounting brackets to each slide. Slides can
be identified by the distance from the front of the slide to the edge of the skt
(Figure 3-5).

5. Adjust and secure the front mounting brackets such that the front of the
flange of the bracket is flush with the front end of the slide.

NOTE

If necessary, the flanges may be located as much as
one inch (25.4 mm) ahead of the slide ends in order
to accomodate certain rack dimensions. Maximum
extension of the unit out of the rack will be corre-
spondingly reduced, however,

6. If necessary to meet cabinet dimensions, reverse the orientation of the rear
mounting brackets of the slides. Adjust and secure the rear mounting brackets
to agree with dimension "A" as set up in Step 3. In all cases, make sure that
the white plastic button in each front bracket is inserted in one of the two holes
provided that will be on top when bracket installation is complete. (The plastic
button acts as a bearing between the stationary and moving parts of the slide.
If necessary, remove buttons from incorrect holes and insert into the proper
holes.)

7. Install the slides into the rack cabinet at the desired location (see Figure 3-4).
making sure the slides are horizontal and equidistant from the base of the
cabinet. Position the slides in the rack so that the distance between the in-
sides of the uppermost sections of the slides is 16.45 *0.303 inches (418
*#0.76 mm).
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10.

11.

12.

13.

14,

NOTE

The correct mounting hardware for the above step

is twleve _10-32 x 5/8 inch (15.9 mm) pan_head

screws @ , twelve No. flat washers @ , twelve

10-32 hex machine nuts @ , and twelve lock washers
. Install the screws through the brackets and

washers into the vertical rails, and then install nuts

and lockwashers on the other side of the rails.

Pull the slides out to their full extension, approximately 29 inches (737 mm).
The intermediate catch at 18 inches (457 mm) must be released on both slides.
The slides will again lock at full extension.

Set the 9427H on top of the slides, making sure all four plastic mounts are
resting on the uppermost edge of the slides and that the keys of the front
mounts engage the notches in the slides.

Place Loctite (Grade C) on 8-32 x 5/16 (7.94 mm) pan head screws @ and
install through each slide into keyed mount-slide.

Adjust the stabliizers, installed in Step 2, as required to prevent wobbling
and provide smooth operation of slides. Tighten the stabilizers securely.
Install knob assembly item and latch assembly item together and in
the unit as shown in Figure 3-6.

NOTE

Hardware used to attach the knob assembly to the
latch assembly consists of one each 8-32 x 5/8 inch

(15.9 mm) pan head machine screw , No. 8in-
- ternal tooth lock washer @ , 8-32 x 1/4 inch
(6.4 mm) spacer , and 8-32 hex machine nut.

Reference: Figure 3-6.

Hardware for installation of the latch assembly in
the unit consists of twg 8-32 x 5/8 inch (15.9) pan
head machine screws @ , two No. 8 lock washers
@ , and two No. 8 flat washers ép . These screws
should be left slightly loose at this fime.

Adjust the latch so that it catches the front rail of the rack, securely holding
the unit in the retracted position, when the drive is pushed completely into

the rack, and so that the latch-releases easily when the knob is pushed to
the left.

NOTE

By loosening the proper pair of screws on the latch
assembly, the latch can be moved either.for and aft
or left and right to meet this requirement.

Determine whether the installation requires use of a cable fender at the
rear of the unit. This fender is for the purpose of holding cables away from
the ventilation outlet opening in the power supply and is not required if no
cables threaten to encroach on the opening.
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3.6

15.

If required, install the fender of Step 14 using two 8-32 x 5/16 inch (7.9 mm)
pan head machine screws , two No. 8 spring lock washers @ , and two
8-32 type U speed nuts (attached to the electronics cover on either side
of the power supply ventilation outlet).

CAUTION

The cable fender must not be used as a handle. It
will break off!

SECTOR OPTION CONVERSION PROCEDURE

Adjust sensor mount for required sector option as follows:

1.

DU WY

o

10.
11.
12.

15.

17.
18.
19.
20.

22.

Depress Start/Stop switch to Stop (out) and wait for spindle to stop rotating
(Start/Stop lamp extinguished).

Set main circuit breaker to Off position.

Remove front door panel (base cabinet only).

Remove module bottom cover.

Loosen the sensor mount screw (see Figure 3-7).

Lift rear of sensor mount and place the guide pin in the sensor mount hole
selected in Table 3-1,

Tighten the sensor mount screw.

Perform the fixed-disk Index/%ector Transducer Check and Adjustment in
Section 6 of Maintenance Manual.

Install module bottom cover.

Install front door panel (base cabinet only).

Open top cover (base cabinet only).

Remove electronics cover.

Remove clamp and card cage cover.

Using card extractor, remove sector PWA.

Locate sector PWA diagram on Sheet 2 of your device specification and switch
selections located in your HPC document package 83449XXX.

Using sector PWA diagram and Table 3-1, determine present setting of S4
switch. Press present switch setting to Off position and press switch setting
for new requirement to On position. Only one switch of S4 one through six
can be in the On position.

Change switch positions on sector PWA diagram.

Carefully install sector PWA insuring that all pins are engaged.

Install card cage cover and clamp.

Install electronics cover.

Close top cover (base cabinet only).

Place unit on-line and verify operation with system software.
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TABLE 3-1, SECTOR OPTION CONVERSION
SECTORS REQUIRED SENSOR MOUNT RING
HOLE # HOLES
29 or SOFT SECTOR 1 29
40 | 20 | 10 5 2 40
48 | 24 | 12 6 3 3 48
50 | 25 4 50
60 | 30 | 15 5 60
64 | 32 | 16 8 | 4 2 6 64
56 | 28 | 14 7 7 56
72 | 36 | 18 9 8 72
:1| 22 | x4 |8 |216 |=32 DIVISION COUNT
1 6 5 4 3 2 PWA SW4 SWITCH SETTING

FIGURE 3-6. RACK ASSEMBLY MOUNTING
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_____ SECTOR RING

FIGURE 3-7. SECTOR OPTION CONVERSION
3.7 Hz-R/MIN CONVERSION

If Hz-r/min conversions are desired, they are available in standard option kits from
the manufacturer. Depending on the specific conversion. Some or all of the following
modifications may be required.

Physical ¥hange of Drive Pulley and Belt.

. Physical change of R/W/E Board

. Physical change of Head Option Components.

. Physical relocation of jumpers in voltage adjust plug.

o0 o

If Hertz conversion is required, refer to Table 3-2 for appropriate belt and pulley
for desired Hertz. Refer to Maintenance Section 6.6.23 for conversion procedure.

TABLE 3-2. HZ CONVERSION PULLEY AND BELT CONFIGURATION

Hz | r/min | PULLEY NO. | PULLEY DIA. BELT NO. BELT LENGTH

50 | 2400 | 77599705 2.881 in. (73.2 mm) | 75722940 30.375 in. (772 mm)
60 | 2400 | 77599706 2.404 in. (61.1 mm) | 75722930 29.625 in. (753 mm)
50 | 1500 | 77599707 1.761 in. (44.7 mm) | 75722920 28.625 in. (727 mm)
60 | 1500 [ 77599708 1.479 in. (37.6 mm) | 75722910 28.125 in, (714 mm)

3.8 CABLING ANC CONNECTION

Unit Intracabling - Inspect the cabling in the cabinet for agreement with Figure
3-2. Check for proper seating of connectors and logic cards.

3.8.1 INPUT/0UTPUT CABLES

All input/output cables exit at the rear of the disk drive. Refer to applicable 1/0
board schematic in HPC package located in front of manual for connector pin/signal
assignments for these cables. If an external terminator assembly is used in A2J2,
the DIP terminators must be removed from the I/O board. If daisy chaining is used,
the terminator is installed in A2J2 or the DIP terminators are installed in the last
unit of the chain. Refer to Figure 3-9. for a typical daisy chain configuration. The
function of each signal name is described in Section 2, Table 2-2.
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CAUTION

Refer to I1/0 option diagrams in HPC package lo-
cated in front of manual for assignments of I/0
signals to each terminal on the I/0 board connec-
tor. Be sure the terminals on the I/O cable from
the controller and/or daisy-chained unit have

the correct configuration and the correct assign-
ments. BE ESPECIALLY CAREFUL WHEN UTIL-
IZING 3M TYPE I/0 CABLES, SINCE THERE IS
NO MECHANICAL "KEY" TO PREVENT PLUGGING
THE CONNECTOR IN 180 DEGREES FROM THE
PROPER POSITION, WHICH WILL RESULT IN
DAMAGE TO THE CIRCUITRY. Check to make sure
that the I/0 cable lead terminating at terminal (1)
on a 3M I/0 board is a ground lead from the con-
troller and/or daisy-chained unit. Terminal (1) on
all 3M 1/0 board connectors is a ground lead, and
is located as shown in Figure 3-10. Utilize the
same precautions when relocating adapter boards
for 3M to Elco, to 3M to Winchester connectors.
Adapter boards with the blue strip lead are marked
for proper connection into the 3M connectors on
the I/0 board. The connector designation and pin
sequence is marked on one side of each connector.

3.8.2 GROUNDING OPTION

The disk drive is shipped with logic (DC) ground and chassis (AC) ground con-
nected together--see Figure 3-11 (A)--at the front left hand corner of the power
supply. If the system configuration requires the separation of these grounds, per-
form the following procedures,

1. Open top cover (base cabinet only).

Remove electronics cover. ’

Open power supply cover assembly.

Rearrange spacers to configuration shown in Figure 3-11(B).
. Close power supply cover.

. Install electronics cover.

Close top cover.

3,8,3  POWER CABLES

The AC power cable plugs into the bottom of the powcr supply assembly. On cabinet
units, the power cable should exit the unit through the AC entry plate located on the
bottom front area of the frame (see Figure 3-13).

3.9 INPUT POWER REQUIREMENTS

Refer to the equipment specification in HPC package listed in front of manual.
Ascertain that P12 is jumpered according to Figure 3-12.

3-10 17614953-G

o~




CAUTION

When units are field configured for any line voltage
other than 120 V, 60 Hz, 4.6 Amp or 120/240 V, 60
Hz, 16 Amp, the CSA monogram must be removed
because unit no longer complies with requirements
of the Canadian Standards Association.

3.10 ENVIRONMENT

Operating and storage environment of the unit is as follows:

Operating status - 60 to 90°F (15.6 to 32.2°C) (12°F/hr maximum fluctuation)
10 to 80% relative humidity (provided there is no
condensation)

Non-operating status - -30 to +150°F (-34.4 to 65.6°C)
5 to 95% relative humidity (providing there is no

condensation)
:\ﬂ l‘[[——jll r[[ N
Q [0)
Ji01 Nno2 A2J1 A2J2 A2J1 - A2J2 A2 A2)2

‘ CONTROLLER 9427H 94271 9427H

== ==~ NOTES: | TERMINATOR.
\_AA228¢ ) 2. MAXIMUM OF FOUR UNITS.

3. MAXIMUM CABLE LENGTH FROM CONTROLLER TO LAST UNIT IS 50 FEET(15.24 M)

FIGURE 3-8, DAISY CHAIN CONFIGURATION
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RETRACT

POSITION XDUCER SLIDER
VELOCITY XDUCER
POSITION XDUCER SCALE

EOT ASSEMBLY
|
|

|
| ) CARD CAGE ASSY
| POWER AND LOGIC HARNESS p2 |2 (A2)
‘
1 CACTUATOR (A4)
POWER | I
vk e ezzc) RAW/E
EMBLY £1 (0C) * N4
W R/W HEADS 113 BLANK
VOLTAGE W HEADS of 112 DATA AC
ADJ. PLUG m coiL 1 sevo
) POWER R/W HEADS 110 SECTOR
; !
I 12 |P2_HARNESS R W HEADS 33" CONTAL INPUT/OUTPUT
131443 7 (OFmoN
- 3F Y G AAAAN In
HARESS
HARN
BRUSH N I3 4 15 ks Pai4
MOTOR ps |us M
AGC PRE-AMP ASSEMBLY
o w> :
| (A8)
| MOTOR HARNESS
| . SWITCH BOARD
| " J- = 1 ASM HARNESS
' l AmoclL P3
| L SENSOR 12 = r’
E5 (AC) uecswm ?sswaw El !‘_]
SPINDLE ()
i ?AA%TOR RECEIVER HARNESS BULKHEAD
E4 (AC)
Fi I:sgar’cou
# HEAD CABLES PLUG INTO XED |
READ/WRITE/ERASE BOARD. o oy
(A3

FIGURE 3-9, SIMPLIFIED INTRACABLING DIAGRAM

TERMINAL SEQUENCE AND
CONNECTOR DESIGNATION
FOR M 1/0 BOARD

FIGURE 3-10. 3M 1/0 BOARD CONNECTOR TERMINAL ASSIGNMENTS

|
|
\
|
L
TERMINAL SEQUENCE
INDICATORS
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NOTE

GROUND MUST BE INSTALLED WHEN
DYNAMIC BRAKE OPTION IS INSTALLED. BRASS SPACER

FIBER SHOULDER WASHER
GROUND STRAP

POWER BOARD POWER BOAR|
0

INSULATING SPACER

FIBER SHOULDER WASHER INSULATING SPACER

BRASS ___—-——J

1 {
soacen : GROUND STRAP
T

. ) ®
_AA _29‘1_‘1 LOGIC (DC) GROUND CONNECTED TO CHASSIS (AC) GROUND LOGIC (DC) GROUND ISOLATED FROM CHASSIS (AC) GROUND

14
\

FIGURE 3-11, GROUNDING OPTION

FRONT VIEW
(PIN SIDE) BACK VIEW PIN 12 (FIXED)
(WIRE SIDE)
1 47 1013 JUMPERNO.1 3 6 2 PIN 15 (FIXED)
PIN 14 (FIXED)

LOIO[O
000|010
FOIOO[010 =~ PIN 14 (FIXED)

JUMPER NO, 2
PIN 15 (FIXED)

JUMPER NO. 3
PINS 11 & 12 (FIXED)

NOTE : For proper pin configuration use above illustration.
Ignore pin numbering on connector.

JUMPER 1 JUMPER 72
VOLTAGE FF!:(PED MO\'{lE':BLE F'l:(lilo MO;/[E&BLE
100 14 4 15 7
110 14 3 15 7
120 14 2 15 7
10 14 | 15 7
140 14 6 15 8
150 14 5 15 8
160 14 4 15 8
170 4 3 15 8
180 14 2 15 8
190 14 ] 15 ']
200 14 6 15 9
210 14 5 15 9
20 14 4 15 9
20 14 3 15 9
240 14 2 15 9
250 14 1 15 9

(TAA23la )

FIGURE 3-12., VOLTAGE ADJUSTMENT PLUG P12 AND ADJUSTMENT TABLE
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3.11 OPTION SWITCHES .

Various modes of operation are made possible by option switches located on the
Sector, Data Recovery, Control and I/O boards. These switches are factory set to
customer requirements.

The unique settings of the switches (and their locations) are shown in the switch
specifications in the HPC package located in the front of the manual.

3.12 INITIAL CHECKOUT AND STARTUP PROCEDURE

This procedure should be used to make the first power application to the unit. The

procedure assumes that the preceding procedures and requirements of this section
have been performed and satisfied.

1. Check that the power supply assembly circuit breakers is OFF.

2. Open top cover.

3. Grasp and turn spindle. Spindle should rotate with little resistance.
4

Wipe spindle surface and hub clean using gauze dampened with media cleaning
solution.

CAUTION

Do not position the carriage manually. Such action
could cause the read/write heads to load and be

damaged.
5. Use a vacuum cleaner to remove any dust or dirt from interior of cartridge
receiver.
6. Check that START/STOP switch is off.
7. Make certain that input power cable is connected to correct external AC power

source, and P12 jumper plug is correctly jumpered and in place. (See Figure
3-12 for Jumper Installation information.) .

NOTE

When units have a daisy chain configuration for
AC power, prior to connecting the AC cable the
proper phasing should be verified at device end
for each device.

8. If external AC power to the unit is protected by circuit breaker, set circuit
breaker to ON position.
9. Set power supply assembly circuit breakers to ON position and check that
blower starts.
10. Pull back cartridge hold-down arms.
11. Install disk cartridge (refer to Disk Cartridge Installation procedure in Section 2).
12. Inspect and clean disk cartridge as specified in Preventative Maintenance
portion of Section 6.
13. Press START switch to apply power to spindle motor.
14. Spindle drive motor and disk cleaner brush motor.starts.
15. Assure READY light is illuminated in a maximum of 70 seconds.
16. Allow device and pack to reach thermal stabilization (20 minutes).
17. Run diagnostics.
18. If diagnostics or applications program fails upon placing units into
service at customer installations, it may be necessary to perform
Index-To-Burst Check and Adjustment (see Section 6 for all Check
and Adjustment procedures and Section 7 for Maintenance Aids). .
19. Installation complete.
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THEORY OF OPERATION I

4.1 INTRODUCTION

The theory of operation is described in terms of the major junctions that the disk
drive performs during normal and emergency operation and the circuitry and hard-
ware involved in the performance of these functions. Signal origins and destina-
tions and component locations are shown in parenthesis. For example, if the sig-
nal term RUN is referred to, it would appear as follows:

RUN (C.B. U39 - 4)

l__ Pin

Component reference designa-
tion or conncctor pin.

Circuit board abbreviation

Signal term

Circuit board abbreviations used in this description are as follows:

C.B. = Control Board S.B. = Servo Board

5.C. = Sector Board R/W/E = Read/Write/Erase Board

D.R. = Data Recovery Bouard [.P. = Inductosyn Preamplifier Board
P.B. = Power Board

4.1.1 DISK DRIVE

Disk drive is achieved through a belt driven spindle. The spindle is rotated at
1500 or 2400 r/min (depending on r/min option installed) by the disk drive motor.

4.1.2 ACTUATOR

The actuator consists of the carriage, carriage track, magnet assembly, and cam
mount. ‘The actuator is the device that supports and moves the read/write heads.
Lateral forward and reverse movement of the carriage on the carriage track is con-
trolled by the servo signal. (P.B.d2-1, J2-2) The basic signal is developed in
the servo board and processed by a power amplifying stage mounted on the power
amplifier board (power supply). The power amplifier output current is applied to
the voice coil positioner (part of carriage). The signal causes an cleetrice field
about the voice coil positioner. This electric field interacts with the permanent
magnetic ficld of the magnet assembly, which moves the voice coil cither into or out
of the permanent magnetic field. Current polarity to the voice coil determines the
direction of motion, while current amplitude determines the acceleration and velocity
of the motion.

The voice coil positioner is a bobbin-wound coil that is free to slide in and out of
the forward face of the magnet assembly. Fastened to the positioner is a head/
arm receiver which holds the two (four with fixed disk option) read/write heads.
The head/arm receiver mounts on the carriage and bearing assembly that moves
along the carriage track on ball bearing rollers. Movement of the positioner in or
out of the magnet causes the same motion to be imparted to the entire carriage as-
sembly. This lincar motion is the basis for positioning the read/write heads to
particular cylinder of tracks on the disk. (Refer to paragraph 4.6 for detailed in-
formation on read/write head loading and unloading.)
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The actuator contains a optical switch for detecting each end of travel. A negative- ‘
going pulse is generated by these optical switches at forward and reverse end of
travel.

4.1.3 HEAD/ARM ASSEMBLIES

Two head/arm assemblies (four with fixed disk option) are mounted on the carriage.
A head/arm assembly consists of a read/write and erase coil package (head assem-
bly) mounted at the end of a supporting arm structure. The head assembly, which
includes a cable and plug, is mounted on a gimbal ring which in turn is mounted

on a floating arm. This method of mounting allows the head assembly to pivot (in-
dependent of the arm) tangentially and radially relative to a data track on the disk
surface. Such motion is required to compensate for possible irregularities in the
disk surface.

The arm structure consists of a floating arm secured to a heavier fixed arm. The
end of the fixed arm opposite the head installs in the carriage assembly. The float-
ing arm is the mounting point for the head and is neccessarily flexible so that it can
respond during loading and unloading.

The frecedom and mobility of the head are necessary elements to insure proper func-
tioning with interchangeable disk cartridges. Vertical motion by a disk surface
(due to warpage or imperfection) is countered by a move in the opposite direction
by the gimballed head and/or floating arm. As a result, flight height remains
nearly constant.

.2 OPERATIONS ‘

Refer to the applicable schematic, block diagram, intercabling diagram flow chart
and timing charts for the following discussion.

4.2.1 POWER UP/FIRST SEEK

When the main circuit breaker, CL1 (power supply) is actuated, an initial reset,
CLEAR (C.B. U39-12) is generated which clears all latches. After approximately
60 ms (+5 V supply settling time) CLEAR disappears. At this time, provided the
pack lock., are closed and no faults exist, the disk drive can be started by de-
pressing the START /STOP push button.

Actuating the START /STOP pushbutton generates RUN (C.B. U39-4) which, in
turn, energizes the spindle motor and start relay, starts the brush cycle, initiates
the spindle moto. start delay, illuminates the start indicator, and latches the disk
cartridge in place. After approximately 4 seconds the start moior relay is de-ener-
gized and the start capacitor is removed from the motor start winding.

During the brush cycle, the disk brushes are passed across the entire surface of
the disk to remove any foreigh particles. When the brushes recach the end of trav
el, the motor is mechanically reversed and the brushes move outboard until they
reach the home position, at which time the brush motor is de-energized by the clos-
ure of a SPDT switch (Cartridge Receiver A6SW3). The closure of this switch gen-
erates BRUSH CYCLE COMPLETE (C.B. U32-12). BRUSH CYCLE COMPLETE clocks
K1 flip-flop control (C.B. U18) provided spindle speed is within 20% of nominal
value.
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The completion of the brush cycle is tollowed by a 50 second servo delay, after
which Servo Enable (C.B. A10) initiates the operation called first seek. The
function of first seek is to calibrate the disk cvlinders or tracks with the track
counter (S.B. U111, U12, U13). This is accomplished by driving the rcad/write
heads inboard until they reach forward end of travel (FEOT) then out-board un-
til the first even-numbered cylinder is crossed. The first even-numbered cylinder
encountered is identified as track 408 and cach succceding track crossed decre-
ments the track counter until track 000 is reached, at which time, ON CYL (S.B.
B20) is generated. ON CYL initiates READY (C.B. A8) and assuming the unit is
sclected (reference daisy chain configuration) the controller is notified that first
seek is complete.

4.2.2 OPERATIONAL SEEK
Refer to Figure 4-2 for the following discussion.

If, at the completion of first seek, data is to be read from or written on the disk,
an operational secek is performed. To initiate an operational seck, the address of
the desired track is strobed into the disk drive of nine (9) lines (S.B. B2-B10).

The number of tracks that the read/write head has to travel from its present track
to the sclected track is determined by calculating the difference between the track
address (S.B. U4, U5, U6, U15) and the track counter (S.B. U18, U119, U20).
The absolute value of this digitii difference is applied to a.D/A converter (S.B.
1139) whose output provides an analog signal to the voice coil for movement of the
read/write head to the desived track. Voice coil movement, hence read/write head
movenment during an operational seek consists of two modes: (1) coarse and (2)
fine. During the coarse mode the voice coil is driven at a velocity determined by
the number of tracks remaining in the scek.

The fine mode is employed to bring the carriage to a stop without overshoot wrien
the desired cylinder is reached. Figure 4-3 shows the D/A converter output and
the velocity profile for a typical long seek. During the first part of the seck the
carriage is acceelerated by the maximum output of amplifier AR4 (S.B.) until it
reaches maximum velocity.  From this point on, the carriage is driven at a con-
stant velocity (coast) until it is 128 cylinders from the desired destination at which
time it decelerates uniformly until it reaches the last track. Upon reaching the last
track the system switches to the fine mode and the position signal from the encoder
is utilized to bring the carriage to the center of the track. Approximately 2 ms
after the head has settled within 200 microinches of tne sclected track center, ON
CYIl. (S.B. B20) is generated. SKER (S.B. B16) is generated if the carriage goes
heyond either end of travel (FEOT or REOT) or if ON CYL is not present 0.5
scconds after the initiation of SERVO EN, C.A. STROBE or RTZS. A SERVO INH
automatically removes power from the voice coil by foreing an inhibit on the servo
output multiplexer (S.B. Ud2).

4.2.3 RETURN-TO-ZERO SEEK (RTZS)

When RTZS is commanded by the controller, the track counter (S.B. UL, U119,
U20) is set to 408 and the address register (S.B. U4, Ub, UG, UI5) is reset to
zcro. lHowever, the invert line (U6 3) to the address register is set for non in-
verting operation.  As a result the address register indicates a cylinder address
of 424, Consequently the difference between the track counter and address reg-
ister is 16 (424 408). Since counting by the track counter and address register
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FIGURE 4-3, SEEK VELOCITY PROFILE

is inhibited. the difference is held constant, resulting in the carriage being driven
at a constant speed of approximately 16 ips (406 mm/sec). When the forward end
of travel (FEO'T') is reached, the address register is shifted back to the normal in-
verter mode thereby establishing an address of 000. This causes the carriage to
reverse direction and as soon as the first even-numbered track is encountered the
count inhibit signal is removed from the track counter, allowing it to count down
normally from 408 to 000 as described in First Seek.

4.2.4 WRITE/ERASE DATA

Writing on any one of four recording surface (2 cartridge and 2 fixed disk) recquires
that the disk drive be able to sclect the desired read/write head. Seclections of the
heads is accomplished by means of two input lines termed 1S /0 and HS/1 (lead
scleet 0 and 1). The logic condition of HS1 determines whether the cartridge or
fixed disk is sclected while the logic condition of line HS0 determines whether the
upper or lower surface of the disk is sclected.

Once the disk surface and read/write head has been sclected, a write function is
initiated by the controller commanding UNIT SELECT and WRITE GATE. These
two controller inputs generate a write line term W/E INA (R/W/E B4) and a write
cnable term WR EN (R/W/E B2). With the logic thus conditioned by these signals,
WR DATA and CLOCK applied to the disk drive (R/W/E A3) then can be recorded.
With WR EN at a high level, incoming data and clock pulses (R/W/E A3) will clock
the write data (lip-flop (R/W/LE U10). As a result the outputs of the flip-flop will
be a composite of frequency encoded data and clock which alternately switch a
voltage dependent current source (R59-R70) through two power transistors (R/W/E
Q6. Q7). The outputs of these transistors drive write current through one half
of the head winding then the other via head select circuits (R/W/E Uld, UI16).
Recording on tracks 256 or greater requires a reduction in write current due to
bit density. When the read/write head is moved to track 256 or greater for pur-
poses of writing., ZONE (S.B. A20) is generated. causing (R/W/E Ul1-2) to go

to ground thereby reducing the current to the read/write heads.
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An erase function is initiated by the controller commanding a UNI'T SELECT (C.B.
BY9) and ERASE GATE (C.B. Al12). These two controller commands gencrate terms
ER'EN (C.B. B26) and W/E/INH (C.B. A24). ‘Term ER EN turns on a transistor
switech (R/W/E UID) in series with the selected erase winding via erase diodes
(R/W/E ULT  Diode matrix) and the +15 V center tap voltage.

4.2.5 READ DATA

To initiate a rcad operation, READ GATE and UNIT SELECT are commanded by the
controller. The read head output is processed by differentiation of the recorded
flux reversals as follows: The signal is amplified by a linear low noise differential
amplitier (R/W/E AR2) and differentinted by AR1 (R/W/L). The resulting differ-
entiated signal simultancously drives a cross-over detector (R/W/E U2) and isola-
tion stage (R/W/I Q12, Q13) which provides a monitor for the differentiated analog
signal at the 1/0 connector.

Cross-over detection iz achieved L, a dual differential receiver (R/W/E U2) which
digitizes the differentiated signal by generating positive and negative edges for
cach analog zero cross-over point. This digitized double frequency information
(R/W/E A6) is coupled to the data recovery circuitry where phase and frequency
tracking is established.

Phase and frequency tracking of the double frequency data is accomplished by
means of a digital phase lock loop (Figure 4-4). The loop is comprised of a com-
parator, current pump., voltage controlled oscillator, data window generator, ref-
crence signal generator and acquisition detector.

Initinlly . the comparator (D.R. U27) derives a phase error signal between the
pulsed data (double frequency data) and the out-of-lock reference signal. This
TTL signal is applied (o the curvent pump (D.R. Q1, 2, 3, 10, 11, 12) where it
is integrated to develop a DC level (Ve).

Ve passes the AC component which is controlled by the value of R38 and the cur-
rent from the bidirectional pump (D.R. Q10, Q11). The resultunt voltage, Vre,
corresponds to the input data frequency and the superimposed square waveform
is utilized for phase synchronism.

The current pump output corrcets the VCO (D.R. Q4-Q9) bringing its output to
a nominal 5 Mz for a 2.5 MHz data rate (2400 r/min disk speed). Since the phase
locked oscillator is a closed loop . the current pump drives the DC level (Ve) to
reach a steady state when the signal at the comparator is a square waveform.
I'requency synchronism is achieved at this point. When the loop is locked at its
center frequency . the component of Ve is symmetrical.

At the beginning of the lock procedure, the disparity between the data window
(D.R.U23-2) and pulsed data (D.R. U23-1) triggers a fixed time out signal, FT
TRACK (D.R. B23) which increases the current available in the current pump,
thereby increasing the rate of VCO correction.

After frequency and phase synchronization have been achieved the double fre-
quency pulse data is decoded into SEF DATA (D.R. A4, B4, A5, B3) and SEP
CLOCK (D.R. A3, B3, A2, B2).
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FIGURE 4-4, DIGITAL PHASE - LOCX LOOP AND TIMING DIAGRAM

4.3 SECTORING

The sectoring system is capable of producing all standard sectoring formats. This
is accomplished by moving the sensor over the desired row of holes on the sector
ring and selecting the desired prescaling factor using S3 (S.C.). Refer to Section
2 (Operation) for switch setting and resu! ng prescaling factor.

Refer to Figure 4-5 for the following disc :ssion.

Monitoring the position of the disk comes under the function known as sectoring.
Position information is derived from puls trains generated by two magnetic sensors.
One sensor (for reading cartridge sectors) is mounted in the receiver area and
senses notches on the disk armature plate. i'he other sensor (for reading fixed
disk sectors) is mounted beneath the .'rive motor pulley and senses chemically
milled holes in the sector ring. Both iensors generate negative-going pulses which
indicate the center of the notch or hoie. The pulse trains generated by these two
sensors are separated into index and sector pulses by the sector board.
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4.3.1 FIXED DISK

Index pulses are separated from sector pulses by two NOR gates (S.C. U26-3
U26-4) and a one-shot multivibrator (S.C. U32). The separated pulses drive the
prescaling counter (S.C. U33) and the sector address counter (S.C. U17). The
counters are reset by receiving an index pulse and incremented by receiving a
sector pulse. The count of the sector pulses is utilized to generate a six-bit sec-
tor address field (S.C. B2, B3, B6, B8, B11, B14). The sector address and in-
dex pulses are outputed upon command of the controller.

The index pulse can be transmitted at one of two times depending on the setting of
SW1-1 and 2 (S.C.). If both switches are open, the index pulse output will appear
simultaneously with the next sector pulse (DELAYED INDEX). If both switches

are closed, the index pulse will appear at the output simultaneously with the input
(DIRECT INDEX).

4.3.2 CARTRIDGE DISK

Cartridge disk index and sector pulse processing is handled, with minor excep-
tions, in the same manner as described for the fixed disk. Index and sector pulses
are sensed from the Cartridge armature plate by the index/sector transducer and
fed to the+Sector board at A22. Index pulses are separated from scctor pulses by
two NOR gates (S.C. U19-3, U19-4) and a one-shot multivibrator (S.C. U25). The
separated pulses drive the prescaling counter (S.C. U14) which divides the sepa-
rated sector pulses by 32, 16, 8, 4, 2 or 1. The count of the sector pulses is
utilized to generate a six-bit sector address field (S.C. B2, B3, B6, B8, B11, B14).
The sector address and index pulses are output upon command of the controller.
Delayed and direct index pulses are provided for the cartridge disk the same as
the fixed disk.

HS/1 >
SELECT >
+15 voLT
>+ REGULA-
TOR
——<¢——¢ |CARTRIDGE
> DISK
y LOGIC
CARTRIDGE
DISK
——J SENSOR =
ouTPUT ouTeuT
1 DATA LINE
CONTROL DRIVERS eCTon
INDEX,
e FIXED KECTOR
—>> DISK ADDRESS
b LOGIC
FIXE
DISK | .
SENSOR = SPINDLE >
INDEX
SPEED .
SENSE SFEED P
STATUS
ROTA-
TION >
R SENSE SPINDLE
{_Aa225. ) STATUS

FIGURE 4-5, SECTOR SYSTEM BLOCK DIAGRAM
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4.3.3 SOFT SECTOR

Under certain circumstances it is desirable to operate the disk drive with only «a
single sector. This mode of operation is called soft sector. Cartridges used for
soft sector have only a single notch to be detected by the sensor. The single
pulse generated cach revolution by this notch will always be interpreted by the
sector board as a sector pulse. The configuration of two switches SW1-2 and
SW2-7 (S.C.) effectively substitutes this sector pulse for the missing index pulse.

Data received from the controller in the soft sector mode will be in a format con-
taining a unique 8-bit pattern for identification of the start of a sector address.

4.4 FAULT DETECTION

Fault conditions in the disk drive ure divided into two classes:
(1) damaging and (2) non-damaging.

4.4.1 DAMAGING FAULTS

Damaging faults are those which will cause damage to the read/write head or to
disk surfaces. These faults will occur as a result of subnormal spindle speed or
supply voltage failure on the servo or inductosyn pre-amp boards.

To provide protection for the heads and media, the spindle speed (C.B. B8, U11-8)
and the servo board supply voliages (C.B. A27, A30, B27, B30, Ull-13) are con-
tinuously monitored. Any reduction in spindle speed below the set tolerance level
or the occurance of any non-transient voltage fault will set the emergency retract
latch causes the disk drive to generate the term FAULT (C.B. U35-13, U14-10)
illuminate the fault lamp (C.B. U15-6), retract the heads via K1 relay and switch
the unit out of the run mode (C.B. U24-6, U31-9). The emergency retract latch
can only be reset after the fault condition is cleared and the START/STOP switch
is returned to the STOP position or with a power up clear (C.B. U18-10).

4.4.2 NON-DAMAGING FAULTS

Non-damaging faults are those that are not dangerous from the point of equipment
saufety but are those that will lead to degraded operation (i.e., read and write fail-
ures). These non-damaging faults are read/write head current faults, command
faults and voltage failures.

A current fault (R/W/E BT7) will occur under one of the following conditions:

1. Write current but no erase current

2. Erase current but no write current

3. More than one head selected for a write/erase operation

4. Excessive current leakage on the write driver output line during a read.

A current fault sets the fault latch (C.B. B20, U35-13). The fault latch will also
set, if an attempt to write is made when the heads are not on cylinder or an at-
tempt is made to read at the same time write or erase is enabled. Other conditions
that will generate Fault signals are attempting to select heads 2 or 3 when there is
no fixed disk or when there is a voltage failure in the read/write, data recovery
or sectoring circuitry. The term, FAULT, generated by any of the above fault
condition inhibits write and erase and disables the READY line (optional) to the
controller. A FAULT will also illuminate a front panel indicator and enables a fault
line to the controller. Non-damaging faults can be reset by the front panel FAULT
RESET pushbutton, or by the controller RTZS command (option).
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4.5 WRITE PROTECTION

Data on the cartridge or fixed disk may be protected by depressing the appropriate
front panel WRITE PROTECT switch. The signal developed by WRITE PROTECT
switeh is gated with HS/1 (C.B. A20, U7-5, 6 or U7-1, 2) and assuming that the
protected head is selected, write protected status (C.B. U21-6) will be enabled.
This status will occur whether or not the unit is selected (reference daisy chaing
configurations). If the unit is sclected (C.B. U43 6) PROT STAT (C.B. B21)

will be transmitted to the controller.

The controller can initiate write protection by commanding Unit Select and WR PROT
(C.B. B23, UT-13). These signals condition the write protect logic and illuminate
the appropriate WRITE PROTECT indicator. The indicator will remain illuminated
as long as the unit is selected, the appropriate heads are selected and the control-
ler initinted WR PROT is in effect.

4.6 HEAD LOADING

The read/write heads must be loaded to the disk surfiaces before exchanging data
with the controller. The heads must be retracted from load position and driven
clear of the disk when power is removed from the unit or the disk velocity falls
below a predetermined r/min.

Head loading amounts to allowing spring pressure of the floating arm (part of head/
arm assembly) to move the acrodynamically shaped head face toward the disk sur-
face. When the cushion of air caused by the spinning disk is encountered, it re-
sists fny further approach by the head. Spring pressure is designed to just equal
the opposing cushion pressure (function of disk r/min) at the required height. As
a result, the head flies. However, if the spring pressure exceeds the cushion
pressure. which would happen if the disk cartridge lost enough speed, the head
stops flying and contaets the disk surface, causing damage to the head and the
disk surface.

The floating arm is designed to maintain a constant loading force. While the heads
are retracted, head cams on the cam mount bear against the floating arm cam sur-
ficces. The cams counter the loading force and force the heads to the unloaded
position. As the carriage moves forward, the cam surface rides off the cam just
after the read/write head moves out over the disk surface. The loading force now
moves the head face toward the air layer on the surface of the spinning disk until
the opposing forces achieve a state of equilibrium. The heads are thus loaded and
the carriage is forced to continue toward the spindle until the forward end of travel
(FEOT) signal occurs.

4.7 HEAD RETRACT

Two situations will cause the read/write heads to be moved back past the loading
ramp. These two situations are normal and emergency retract.

4.7.1 NORMAL RETRACT

Normal retract will occur when the START/STOP switeh is returned to the STOP
position. This causes the disabling of SERVO EN (C.B. A10). When SERVO EN

goes to zero, the address register (S.B. U4, U5, U6, U15) is set to 424 as in RT7ZS.

However, the track counter (S.B. U18, U19, U20) is set to 440. Since counting
is inhibited under this circumstance, the carriage will move outboard at a constant
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rate of 16 ips (106 mm/sec). When the carriage contacts the reverse stop micro-
switeh, (A4dSW1), REV STOP (P.A. J2-12) is generated. One-half second after the
occurrcnce of REV STOP the power amplifier is disabled.

4.7.2 EMERGENCY RETRACT

In the event of a damaging power failure or the spindle motor velocity drops below
the tolerance limit, an emergency retract is initiated. Either of these conditions
de-cnergizes the voice coil relay (P.B. K1). The openings of K1 initiates a 0.5
second delay which allows the carriage, by means of spring loaded effect of the
voice coil connections to move to a position away from the unloading ramp. After
the delay, triac, Q5 (P.B.) discharges a 100,000 Ut Capacitor (P.B.) through the
voice coil thus unloading and retracting the heads.

4.8 CYLINDER LOCATING AND POSITIONING

The system for locating and counting tracks (cylinders) on the disk is comprised
of a position encoder or transducer and an up/down counters.

4.8.1 CYLINDER LOCATIONS

Cylinder locations are determined by counting the zero crossings of the COS signal
from a reference point using an up/down counter system (S.B. U18, U19, U20).

A cylinder is defined as the space between two transitions of COS. Whenever the
transitions occur a clock pulse (S.B. U32-11 & 6) is generated, causing the cyl-
inder counter to count up or down depending on the state of the up/down signal
(S.B. U30-5 & 6). The state of the up/down signal is determined by the logical
levels of SIN and COS just prior to the clock pulse. By examing the wave forms

in Figure 4-6, it can be secen that whenever the expression SIN COS is true, the
count will be down a1 d whenever the expression is false, the count will be up.

An odd numbered cylinder is defined as one where the slope of SIN signal is posi-
tive displacement and an even numbered track is one where the slope of SIN is nega-
tive for positive displacement. Initial location of the track is established during
FIRS'T SEEK.

4.8.2 CYLINDER POSITIONING

The position encorder or transducer, schematically depicted in Figure 4-7 is a
capacitively  coupled linear displacement transducer. The encoder has two elements.
One clement (the scale) is rigidly mounted while the other element (the slider) is
attached to the carriage-assembly and moves parallel to the scale as the read/write
heads are moved in and out. Both the scale and the slider has 0.005 in (0. 127 mm)
strips of copper, spaced 0.005 in (0.127 mm) apart, which function as plates of a
capacitor. The voltage is applied to the copper strips on the scale so that the
voltage on adjacent strips is 180° out of phase.

As the slider moves parallel to the scale a sinusoidally 50 kllz signal is coupled to
the slider. The amplitude of the sinusoid at any given point is a funcetion of dis-
tance of the slider strips with respeet to the scale strips with zero crossings oc
curing cvery 0.005 in (0.127 mm) (see Figure 4-8). 'This signal is phase demodu-
lated and peak detected on the [.P. Board. The SIN & COS signal is used to gen-
cerate clock pulses for counting tracks. The phase relationship of these signals
determine the direction of travel of the carriage. The zero crossings of the SIN
signal are aligned to coincide with the center of the cylinder locations on the disk.

77614954 -8 4-11




|

\u \y DISPLACEMENT
cos | I
cLocK I] " ﬂ__

TRACK N-1 | TRACK N_|TRACK N+1

DOWN =SIN + COS
(mm‘,

FIGURE 4-6. COUNTING LOGIC

LINE Al

DIFFERENTIAL SIGNAL
TO PREAMP & DECODER

LINE B}

SLIDER
/_ 0,005 IN. TYP,
b - (0.127 mm) SCALE
% W, DISPLACEMENT —’1

| %2%%7rfﬂu%%?7 G A o A A 7
|

LINEA — 4—— LINEB

N

50KHz SIGNAL

FIGURE 4-7.

MODULATED SIGNAL

N N N
T

—_———— DEMODULATED SIGNAL

FIGURE 4-8, POSITION TRANSDUCER SIGNAL

77614954-B




SECTION
5 _
GRAMS

DIA




‘ DIAGRAMS 5

D R B Y=y Y Ty Y Y ————_—_— R T =,
5. INTRODUCTION

This section contains the intracabling diagram, a key to the logic diagram symbol-
ogy. a Table of commonly used Integrated Circuits, Printed Circuit Board docu-
mentation, and eleetrical schematics.

Input/Output (1/0) Board documentation is included in the Hardware Product
Configurator (HPC) Document Package located in front of the manual. It may be
desirable to insert the 1/0 Board portion in front of this Section.

Also included in the HPC package is a "Device Sp~cification” which defines the
correct switch settings for the option selection switehes which are located on
circuit boards and the terminator resistor values on the 1/0 Board. The value
specified determines the Resistor Module (RM) installed on the 1/0 Board. The
RM Part Numbers are listed in parts Data, Scction 8. In addition, documentation
deseribing Special Options, Special Printed Circuit Boards, and other customer
unique features is included in the HPC package.

- 5.2 INTRACABLING DIAGRAM

The intracabling diagram (Figure 5-1) details the cable connection between each
major assembly and the mother board. Sheet 2 of Figure 5-1 is to be used when
tracing signals between the Fault Isolation Retention Module (FIRM) and the unit.

5.3 CIRCUIT BOARD DOCUMENTATION

‘ Fach of the following circuit board figures consists of an assembly drawing and
parts list, a connector diagram, and a schematic diagram.,
CIRCUIT BOARD TITLE BOARD IDENT. NO. FIGURE NO.
Control Board Assembly 75885452 5-15
Control Board Assembly 75297509 5-15
Sector Board Assembly 77622951 5-16
Sector Board Assembly 75883202 5-16
Servo Board Assembly 77657501 5-117
Data Recovery Board Asm. 75297105 5-18
Read /Write Erasce (2400 r/min) 75891100 o-19
Read/Write Erase (1500 r/min) 75880500 5-19
AGC Servo Preamp Bd Asm 77658600 5-20
Power Supply Board No, 1 77830321 5-21
Power Supply Board No. 2 77830330 5-22
Spindle Motor Brake Asm 75866206 5-23
Switeh Board Assembly 75299103 0-24
Switeh Board Assembly 75299102 5-24
Component Board - Mother TH870203 (For reference only

5 5-1)
Component Board - Mother 75870204 (For reference only, 5-1)

5.3.1 CONNECTION DIAGRAMS
Logic signals can be traced throughout the unit by using the circuit board con-
nector diagrams.  Each diagram lists the sheet number(s) of the accompanying
schematic and the next connector diagram(s) figure number-on whic

h the signal
can be found.
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5.2 INTRACABLING DIAGRAM

The intracabling diagram (Figure 5-1) details the cable connection between each
major assembly and the mother board. Sheet 2 of Figure 5-1 is to be used when
tracing signals between the Fault Isolation Retention Module (FIRM) and the unit.

5.3 CIRCUIT BOARD DOCUMENTATION

Each of the following circuit board figures consists of an assembly drawing and
parts list, a connector diagram, and a schematic’ diagram.

CIRCUIT BOARD TITLE BOARD IDENT. NO. FIGURE NO.
Control Board Assembly 75885452 5-15
Control Board Assembly 75297509 5-15
Sector Board Assembly 77622950 5-16
Sector Board Assembly 75883201 5-16
Servo Board Assembly 77831401 5-17
Data Recovery Board Asm. 75297105 5-18
Read /Write Erase (2400 r/min) 75891100 5-19
Read /Write Erase (1500 r/min) 75880500 5-19
AGC Servo Preamp Bd Asm 77658600 5-20
Power Supply Board No. 1 77830321 5-21
‘ Power Supply Board No. 2 77830330 5-22
Spindle Motor Brake Asm 75866206 5-23
Switch Board Assembly 75299103 5-24
Switch Board Assembly 75299102 5-24
Component Board - Mother 75870203 (For reference only 5-1)
Component B¢ rd - Mother 75870204 (For reference only, 5-1)

5.3.1 CONNECTION DIAGRAMS
Logic signals can be traced throughout the unit by using the circuit board con-
nector diagrams. Each diagram lists the sheet number(s) of the accompanying

schematic and the next connector diagram(s) figure nuamber-on which the signal
can be found.
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EXAMPLE: Figure 5-15 Control Board Assembly

J-_—-——.'WHERE SIGNAIL CAN BE FOUND-Q————:L

1 —— On Cyl 2 A3 J11 - B20 —4(I'5-17) *
—[ Figure 5-17
Pin No. (Servo Board)

Destination
(Pint Number)

Destination (Servo Bd Connector)

Signal Name

Sheet 1 of Control
Board Asm Schematic Diag.

*(1/0) I/0 Board (refer to HPC package Located in
front of manual)

5.3.2 SCHEMATIC DIAGRAMS

Multiple sheet (SET of pages) circuit board schematics are sequientially numbered
(1,2,3 ele) in the upper right-hand corner of each schematic sheet. Symbology
for sheet to sheet connections and board to board connections arc as follows:

e Sheet to Sheet ON PAGE example:

1 @_HDA ‘ 1 = Signal "from" sheet 1 of SET
D = ON sheet reference (from sht 1 of set)

HDA = Signal name (from sh 1 of set,
location @ )
e Sheet to Sheet OFF PAGE example:
= Signal "to" sheet 2 of SET
9—% 2 D + OFF sheet reference (to sheet 2 of set)
HDA = Signal name (to sheet 2 of set,
location @ )
e Board to Board ON PAGE example: :

B6 = Pin Location of board connector

B6}—SEL (Ref Para. 5.3.1)

SEL = Signal name (Ref Para. 5.3.1)
® Board to Board OFF PAGE example:

B6 = Pin location of beurd connector
(Ref para. 5.3.1)

SEL = Signal name (Ref para. 5.3.1)

. SEL \
—)B6
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5.4

5.5
5.5.1 GENERAL INFORMATION

Logic symbols are drawn with inputs on the left and outputs on the right whenever
space and layout permit.

MAJOR ELECTRICAL DIAGRAMS

Figure Title Figure Number

AC-DC Power Distribution:
e Without Dynamic Brake 5-25
¢ With Dynamic Brake 5-26
@ Without Dynamic Brake and

Special RFI Filters 5-217
e Without Dynamic Brake and with

Filters & Power Input Assembly 5--28
e With Dynamic Brake and Spl

RFI Filters 5-29
Baseplate Electronics 5-30

LOGIC DIAGRAM SYMBOLOGY

Power supply connections, discrete timing components, etc, may be shown con-
nected to the top or bottom of the symbol. Unused pins and unused clements
need not be shown. Figure 5-2 illustrates functionally equivalent symbols.

5.5.2 GENERAL SIGNAL ANNOTATION

S
R
G

77653381-A

I

Set input to bistable device
Reset (Clear) input to bistable device

Gate input has no direct action on circuit, but must be present before inputs
(and/or outputs) are able to function. If more than one gate is used a nu-
meric suffix is added (G1l, G2, etc.)

Identifies a signal which requires the presence of another signal to perform
its function.

Strobe pulse. Usually used to gate "D" inputs into a bistable device.

Toggle input. Bistable device changes state each time "'I'" assumes its speci-
fied state.

J output conditioned by leading edge of dynamic toggle (G).
K output conditioned by leading edge of dynamic toggle (G).

N —2 S P—sﬁ
3 3
|

T Gs 2435 ) GJC 2435 [
L N=c Loc

N.C. 2 Gk 15 Ny Ltoc
15 Ng 5 N.C

BOTH SYMBOLS REPRESENT A B1-STABLE JK F-F
CIRCUIT WITH SOME OF THE PINS UNUSED.
(M.C. INDICATES "NOT CONNECTED")

FIGURE 5-2. FUNCTIONALLY EQUIVALENT SYMBOLS

Vﬁ
[S2]




5.5.3

Logic Symbols are described in Table 3-1.

{ AAI42c )

5.5.4

SYMBOLOGY

TABLE 5-1. LOGIC SYMBOLOGY
_7;_ INDICATES NON-STANDARD _h”"
LOGIC LEVELS —
A HIGH LEVEL ON THE LOWER INPUT
A “INHIBITS" THE BLOCK OUTPUT FROM
———*— oG Senageie —H ASSUMING 15 ACTIVE STATE
1
_I___ TEST POINT ] A LOW LEVEL ON THE LOWER INPUT
“INHIBITS " THE BLOCK OUTPUT FROM
N ASSUMING ITS ACTIVE STATE
INDICATES TWO OR MORE
LINES WHICH CARRY THE —
OR SAME INFORMATION
{USUALLY DIFFERENTIALLY) .
e INPUTS TO THE COMMON CONTROL
BLOCK BLOCK AFFECT EVERY TERM IN THE
& ARRAY. INPUTS TO EACH TERM
? WIRED "AND" CIRCUIT r AFFECT ONLY THAT TERM.,
—_— TERM
- —{ TERM  [—

DYNAMIC INPUT ACTIVE
DURING THE TRANSITION
FROM LOW TO HIGH STATE A\ N

DYNAMIC INPUT ACTIVE

LIGHT EMITTING DIODE

DURING THE TRANSITION TRIAC
FROM HIGH TO LOW STATE
Function symbols are as described in Table 5-2.
TABLE 5-2, FUNCTION SYMBOLS
G GATE INPUT
f\/\J CSCILLATOR X —s Y  DECODER
[> AMPLIFIER # 7\  DIGITAL TO ANALOG CONVERTER
8 AND " GATE mVR VOLTAGt REGULATOR OUTPUT VALUE "m*
1 OR" GATE rUX MULTIPLEXER
:l EXCLUSIVE OR" SR SHIFT REGISTER
F D FUNCTION GENERATOR CNIR COUNTER
X //{ LEVEL CONVERSION ALU ARITHMETIC LOGIC UNIT
Ok X v
I SCHMITT TRIGGER RCVR RECEIVER
(M) ANNOTATION RESTRICTING THE NUMBER
1_JL__  SINGLE SHOT OF COINCIDENT INPUTS OR OUTPUTS

[$2}

' ”A-AITIL;J‘

AN

SUMMING CIRCUIT

THRESHOLD (ANALOG OUTPUT)
OR COMPARATOR (BIMNARY
OUTPUT) PRODUCES A CHANGE
IN THE OUTPUT SIGNAL WHEN
INPUT EXCEEDS A PREDETERMINED
LEVEL "m",

DATA INPUT
COMNTROL or CLOCK INPUT

GROUPED BELOW IT ACCORDING TO M.,
EXAMPLE: ( < 1) MEANS ONLY ONE OR
LESS COINCIDENT INPUT OR OUTPUT BELOW
ALLOWED.

77653381-A




5.5.5 ABBREVIATIONS

ADR
AMP
CART
CNT
COM
CUR
CYL
DIFF

EN
EOT
FWD
HD

NC
NO
PWR

REV
RTZS

SEL

T.A.
VEL

77653381-A

Ii

I

1}

I

ADDRESS
AMPLIFIER
CARTRIDGE
COUNT

COMMON
CURRENT
CYLINDER
DIFFERENCE
ERASE

ENABLE

END OF TRAVEL
FORWARD

HEAD

LOAD

NORMALLY CLOSED
NORMALLY OPEN
POWER

READ

REVERSE
RETURN TO ZERO SEEK
SELECT

TRACK

TRACK ADDRESS
VELOCITY

WRITE

[32]
i
-3




5.5.6

Refer to Table 5-3 for a cross-reference between CDC

IC INDEX AND CROSS REFERENCE

facturer type.

TABLE 5-3,

INTEGRATED CIRCUIT INDEX & CROSS REFERENCE

clement number and manu-

CDC DESIGNATION MANUFACTURING DESIGNATION
ELEMENT PART NUMBER TYPE FUNCTION
4001 15135000 4001 CMOS5 QUAD 2 INPUT NOR
4002 15133000 4002 CMOS DUAL 4 INPUT NOR
4008 15133100 4008 CMOS 4 BIT ADDER
4011 15133200 4011 CMOS QUAD 2 INPUT NAND
4012 15133300 4012 CMOS DUAL 4 INPUT NAND
4013 15133400 4013 CMOS DUAL "D" FLIPFLOP
4019 15133500 4019 CMOS QUAD AND-OR-SELECT
4023 15133700 4023 CMOS TRIPLE 3 INPUT NAND
4024 15133800 4024 CMOS 7 STAGE BINARY COUNTER
4029 15134100 4029 CMOS PRESETTABLE UP-DOWN COUNTER
400 15134200 4030 CMOS QUAD EXCLUSIVE OR
4035 15134300 4035 CMOS SHIFT REGISTER
4047 15134600 4047 CMOS RESETTABLE RETRIGGERABLE ONE-SHOT
4049 15134700 4049 CMOS HEX INVERTER BUFFER
4050 15134800 4C 50 CMOS HEX BUFFER
4053 15135100 4053 CMOS BIDIRECTIONAL ANALOG MUX
4528 15135400 4528 CMOS DUAL RESETTABLE RETRIGGERABLE OME-SHOT
195 15104300 9602 TTL DUAL RETRIGGERABLE ONE-SHOT
175 15104800 7474 TTL DUAL "D" FLIPFLOP
1465 15109200 74504 TTL HEX INVERTER
2435 15109400 745112 TTL DUAL J-K FLIPFLOP
1755 1519700 74574 TTL DUAL "D FLIPFLOP
140L 15112300 74100 TTL QUAD 2 INPUT NAND
1461 15112700 74104 TTL HEX INVERTER
341 15126600 LM339 QUAD COMPARATOR
327 15132600 MC1 468 DUAL 15 VOLT REGULATOR
195L 1513070 96102 TTL DUAL RETRIGGERABLE ONE-SHOT
144 36187100 7404 9016 TTL HEX INVERTER
209 36187900 7453 TTL 4 WIDE 2 INPUT #ND-OR-INVERT
1 40H 36188700 74H00 TTL QUAD 2 INPUT N/\ND
141 50250700 7410 9003 TTL TRIPLE 3 INPUT NAND
1/73H 50251700 3004 TTL QUAD 2 INPUT NAND
1 49H 50251800 3021 TTL QUAD EXCLUSIVE OR
1.4)S 50254600 74500 TTL QUAD 2 INPUT NAND
141s 20254700 74510 TTL TRIPLE 3 INPl‘JT NAND
2085 50254900 74520 TTL DUAL 4 INPUT NAND
140 51651900 7400 9002 TTL QUAD 2 INPUT NAND
1 46 51701800 7404 9016 TTL HEX INVERTER
158 51761500 74161 9316 TTL 4 BIT BINARY COUNTER ]
" AAT360 |
53 77653381~A



‘ 5.5.7 CIRCUIT TYPES AND WAVEFORMS
Figure 5-3 illustrates a typical integrated circuit. Figures 5-14 through 5 14 illus -
trates the various types of circuits and associated waveforms.

FUNCTION
SYMBOL

&
INPUT PIN 4011 >_—‘
NUMBERS o vl

CIRCUIT _/ \ LOCATION

TYPE ON PWB

- = = = (Addition of "L", "S" or "L5" does not
L AA a2 change the logic operation)

~ =

FIGURE 5-3, TYPICAL INTEGRATED CIRCUIT

s N J
. FIGURE 5-4, EXcLusSIVE OR
.A—— ‘;49 X_B :r-—-—__—__—-—-——__—————-_——_———h___‘;
oA S N S N S R L
N A A I N S R O D O
049 ! !
RS

FIGURE 5-5, INVERT

e e e e e e e e e e e e e

L I

FIGURE 5-6. AND-OR-INVERT

77653381-A 59




'TIMI

'
'
VEXTERNAL

NG
'ELEMENTS
Lo |- )

FIGURE 5-8,

Al
l
1
|

"""~ """~ ~--==-=--<---<-- - - -=" - - === =-=-=-=°-" Il

. e LML e
I & L‘L 1 '
| so2 ' _____[——l._____l—_—L. |
1 B '

OR : |

A ! :
chE ac:e: o ) ¢ / L !
o LI
ey T
, (e oes )
[N I S U B N D N [ W B I
o [ LTI L
k) ' 3 |
N 1| LT
o R
\ UL
-— & : |
;__q o PE | | | | | | l | :
0 : :

R | I | I | X
W] :
R S | L
oN . i

o L
Gaes T
FIGURE 5-7 POSITIVE NAND NEGATIVE NOR

TextemiaL | |

ITINING Q!

s S
ol non
U R I i
e B g
n N o Jae i____’ bt 'f—)k
12 =195 | ' | |

I P e e
ll_ﬁ R 9 '

(3 11 e I | | | L]

~————

RETRIGGERABLE, RESETTABLE, MONOSTABLE

MULTIVIBRATOR (ONE SHOT)
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L a(10) I I
¢ 1
' [l
0435 5 ' !
S = |' |

L3 ! :

> C ' T
=t ST A I N I A O
R .
212) f

—A G 15(14)
iﬁ.>c )
2 e

FIGURE 5-9, 'UK'TYPE F/F

TRUTH TABLE

[ ourPUT
NPUT 9L 9 H
X L H
s /7 ffa 5 /o /i Ax Mo i/ x
3 sl [A2lAalAa Y2 Vhislia
9
) Sasc e fe oo mo
to J_ HILJU QU JHTLL e (W
N oo oo o n o
3. s |13 AR e (o [m k[
A ALU I
5y, 4008 e mfe fom o | o
|, v e HlCH e frlmfe o [n
e [eln o 00 Ta
5] g > L HIR W e o fufw o s
2], e o fm o (e mon o
o], 8 I 2% [ O T I I T T T
ol S I T O (O (O
Hin U 1L #_ H [H (L [|H
LiLt [H W [L L H H L [H
U R L
t
LIH|H H |H L H IL H |H
HiH [H H [L H |H lH H H
K INTERNAL CARRY
L LOW LOGIC LEVEL
H MIGH LOGIC LEVEL
" AAldgg

‘ FIGURE 5-10. ADDER
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- - e e m e R e e
I
G ! |
|
H o 1
4_ 6l : 92,4, 0) I I | I l | | | | l | | \
ALK ! !
4019 : |
ur 11,0, I I I 1 J L J L_ '
! 1
1 1
e ) [ :
A 19 I | | |
f— = 1
L2d2 | |
12
T |
), : '
< 7 - : 14 I L !
STEE '
st ! I
T UL L
PR UEAIAD) !
—-4 ! 1 '
Lo e o o L L L b et i e e - - Y
) AATAO(:)
FIGURE 5-11. QUAD 2 X 1 MULTIPLEXER
P Tt m oo e
l I
I (S TN — B |
5 _lo ! ! X
\ |
> ! a10) ! I | !
| | l !
1 ! !
AR &7__ | ' ! !
| 59 I | | ! |
I
] 1
! \ | |
! \ | |
ks sy LB s I | l I I | I | ! |
9 ! 1 i |
- ——CD ' | | |
1 ! I [
> c ) I | !
1 I
! ! 1
10 1g NS ) 202) | I | l '
1 1
1 1
_ AALagh) o m e e e e e e e o -
1y.1
FIGURE 5-12. 'D' TYPE F/F
r--" === ====-=- bl
6 Gl TRUTH TABLE , !
MUK BIDIRECTIONAL 6 p K
4053 INPUTS CHANNEL TOPIN 14 I — E— i
u? 1 | 1
PING | PIN 1) PIN 12 PIN 13 1y ! i
- — , NK2, !
-~ L L YES X ; : !
12 G, 2 ) " N o T 12 i 4 !
I | L _H o YES. _N___ ] [} [ )
RN NI R H N NO NO " }/~_.T._._,_.
ez R B B A T e o
CHANNEL TOPIN 15 ! |
N ey R B 100 ey y !
PING | PIN 1) PIN 2 PIN | [ D ' !
s . : ! X
2 Gl, 4 Lot . . NO YES - e X | ! '
] I
| 61,5 s SR Y T 14 S o N e e
0 |ce [ v« | . no | no gl Co
BIDIR. 2 TIONAL o ' ke, 7 b
G5 CHANNEL TO PIN 4 N , !
- [ |
] PING |PINO | PIN3 PIN S 31 - ' '
— 3 I
3 Gl, 6 L L NO YES — !
3 , : P 4
5 Gl, 7 4 L H YES NO M Lo
[ 1
e ] GO H X NO NO | :
I ' L
L h G7 - ]
| 1
Lom e e e et e o - ]

FIGURE 5-13,

THIS IS THE FUNCTIONAL tQUIV,
OF THREE SINGLE POLE DOUBLE THROW

NT

RELAYS IN SERIES WITH A THREE POLE
SINGLE THROW RELAY,

BIDIRECTIONAL ANALOG MU'.TIPLEXER
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PIN ~ FUNCTION

xev | b feoe JULUUUULUUU LU IUU UL UL UL UL
15 j..c], B
o LoraDN |5 |clocken T m .
) #_62 ] 10 | UP DOWN —*—i I_________
SH [ 2
13 14 19 | 8N DEC L
co I
) Uy eeseren I n
o LS |3 | e 1
10 16 CNTR
40294 I- 13113 1
un
! C, EN 12 |52 r
;—Ecé 4 |0 n
G5 ‘
(A pje T N s W o I e TR
pnj o L U
o T R e Y s s N O
ET
E>"3'°" el _Juyuuyuil Uy yuyyuyu
> 1,20 7 | carry our
_s Ne: u || L nin
COUNT 12 hiafuafis|o] 1| 2| af4|4|a] 2|1 |o]s|a|id|3|2] t[o]o |e]7|7|8] oo |1 |2]3]4]
1 AAT 495

FIGURE 5-14. DECIMAL/BINARY UP/DOWN PRESETTABLE COUNTER
5.5.8 IC PACKAGE LAYOUT
\ ‘ The pin locations for typical Integrated Circuit (IC) packages are shown below.

S 'O ~ 16
8 o 9 0
O O O O ‘O b 8
O o 9 O O ®
O OIN® ®
@ O = S
o O s
7 O g C O 8-PIN DIP
14-PIN DIP GC) <:)9

1 880090 _
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ITEM IDENTIFICATION DRAWING
NO. NUMBER TITLE
75885452 PWA, Control Board
75297509 PWA, Control Board . . .Intch
1 75892420 PWB, Control Board
2 77836070 PWB Socket Connector
3 15134700 IC CMOS 4049B
4 15134800 IC CMOS 4050B
5 15135000 IC CMOS 4001B
6 15133700 IC CMOS 4023B
7 15133300 IC CMOS 4012B
8 95794600-7 IC LM339
8 15126600 ICLM339. . ... ... .Inteh
9 51768200 IC Dual
10 15133200 CMOS 4011B
11 15133400 CMOS 4013B
12 15134600 IC 4047 CMOS 1 Shot
13 51736700 Diode 1N914A
14 75009901 Res Pac 2% 1. 0K (13)
15 75009993 Res Pac 2% 10K (7)
16 50240107 Volt Reg 5.6 V 5%
17 _ 50240101 Diode Zener 3.3V
18 75752400 Transistor Power
19 83452205 Switch-8 Position
20 50241403 Diode 1N6263
21 93640012 Stud-Self Clinching
22 94360344 Res 1/4W 1% 2.87K
23 94360187 Res 1/4W 1% 80.6
24 94360287 Res 1/4W 1% 806
25 94360300 Res 1/4W 1% 1.00K
26 94360317 Res 1/4W 1% 1.50K
27 94360346 Res 1/4W 1% 3.01K
28 94360596 Res 1/4W 1% 1.00 Meg
29 94360500 Res 1/4W 1% 100K
30 94360457 Res 1/4W 1% 39.2K
31 92512629 Kes 2.2M Ohm 1/4W 1
32 24504353 Cap 10V 20% 33UF
33 24504329 Cap 35V 20% 1.0UF
34 75808533 Cap 100V 10% 4700
35 94361400 Cap 50V + 80 - 20% 0.1 uf.
36 92496046 Capacitor .1UF .50V
37 92496219 Capacitor 2200 PF
38 94360532 Res 1/4W 1% 215K
39 92498021 Terminal, Swaged
40 83479901 Key, Inject. Mold
41 10125703 Scr Flat Hd
42 75312701 Spec-Adhesive, Epoxy
43 92512000 Resistor Test Sel.
44 77612165 Terminal, Slotted
44 75732602 Pin-Wire Wrap-Intch
45 94357500 Resistor Test Sel
46 *92496217 Cap 100V 20% 1500
47 92583002 Nut Lock
77653381-J FIGURE 5-15, CONTROL BOARD ASSEMBLY (SHEET 2 OF 7)
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FIGURE 5-15,
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CONTROL BOARD

J5-5 F5-23)
1-828 :ﬁl/m

J1N-g20 —— (F5-17)
)2-2 ————(F5-21)

-1 ———— (F5-17)

1-B19,(F5-17), J10-B20 (F5-16)
! ! (F5-24)

J6-29 —
J6-8 ———— (F5-24)

16-30 ————5(F5-24)
J10-B12 ———— (F5-16)

J1-A29 —(1/0)
J10-B10 ————— (F5-16)
16-10 —(F5-24)
N-825 —0u ¢(1/0)
JN-BI3 — 4(1/0)
J1-Al5 ——(1/0)
J1-1  —— 4 (F5-22)
J6-28 ————(F5-24)

R —— o)
N4-7  ————y([3-19)
J1-88  ——(1/0)
J6-14 ————(F5-24)
J-B16 ——y (F5-17)

J5-3 —— 4 (F5-23)
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14-13  ———4(F5-20)
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ITEM IDENTIFICATION
NO. NO.

77622951-0

75883202
1 77622970-0
2 77836070-1
3 15133800-1
4 15164435-8
5 15135000-6
6 15133400-0
7 15133500-7
8 15133200-4
9 15134700-2
10 15134100-5
11 51768200-1
12 15150700-1
13 15112100-1
L4 75009993-9
15 75738605-7
16 83452201-3
17 83:1562205-4
18 83479701-1
19 10125703-8
20 756312701-3
21 50240118-5
22 51736700-9
23 24504353-4
24 94227261-8
25 04227256-8
26 15164040-6
27 24504329~
28 92496206-3
29 92:496215-2
30 02496227-7
31 024270390
32 17706704 -8
33 94360328-2
34 H4360224-3
35 94360634-5
36 94360416-5
37 17705946-6
38 24500067-4
39 94360486-8
40 D4360420-7
41 77612042-0

FIGURE 5-16.

77653381-M

DRAWING
TITLE

PWA, Hard Sector

PWA, Sector Level 3 . .

PWB Sector Level 3
PWB Socket Connector
IC CMOS 4024B

IC 4538B

IC CMOS 4001B

IC CMOS 4013B

IC CMOS 4019B

IC CMOS 4011B

IC CMOS 4049B

IC CMOS 4029B

IC Dual

1C, 961.02

IC NES55

Res Pac 29 10K (7)
Resistor Module 150
Switch-1 Position
Switch-:» Position
Key, Injecet Mold
Scr FFlat 11d
Spee-Epoxy Adhesive
Diode Zener 16V
Diode IN9LIA

Cap 10V 207 33UF
Cap 500V 2% 3300
Cap 500V 2% 2000
Cap 4700

Cap 35V 207 1.0 UF
Cap 100V 10 100
Cap 100V 107 1000
Cap 100V 207 01U
Cap Electro 6. 8MEF 385
Cap 10V 1077 2, 2U0F
Res LW 19 1, 96K
RL‘S l/!W l',‘(v 17*’4
Res 1/0W 117 226K
Res 1/4W 17 117K
Res L/4W 5 2. ThMeg
Res 174W 59 15K
Res /4W 1Y 78.7K
Res 1/4W L 162K
Res VAR 374W 109 100K

SECTOR BOARD ASSEMBLY (SHEET 2 OF 8)
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ITEM IDENTIFICATION DRAWING

NO. NO. TITLE

42 94360487-6 Res 1/4W 1% 80.6K
43 94360400-9 Res 1/4W 1% 10.0K
44 94360300-1 Res 1/4W 1% 1.00K
45 94360454-6 Res 1/4W 1% 36.5K
46 94360400-9 Res 1/4W 1% 10.0K
47 94360100-5 Res 1/4W 1% 10.0
48 17705936-17 Res 1/4W 5% 1.0 Meg
49 94360468-6 Res 1/4W 1% 51.1K
50 75752300-6 Transistor Power
51 95683502-3 Stud, Press

52 94357500~-1 ' Res Test Select

53 92583002-8 Nut Lock

55 94240429-4 Cap 50V 10% 820
56 77512395-2 Cap 50V 5% 1000
58 77612165-9 Terminal, Slotted
60 77612165-9 Terminal, Slotted

FIGURE 5-16., SECTOR BOARD ASSEMBLY (SHEET 3 OF 8)
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SH, NO PWA A2)10
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| 1 +5VDC ~— Al
| 1 — +5VDC —~—1 Bl
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As
} 4 — A7 e —— i ——4(1/0)
| A8
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| 89
) Al0 .
} ——— SPEED — ilo I — )
n
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| Al2
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Al4
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i{TEM IDENTIFICATION
NO. NO.
77657501
1 776575201
2 77836070-1
3 8347996G1-7
4 10125702-0
6 77612165-9
7 15144900-6
8 15145000-4
9 15145100-2
10 15145400-6
11 15145600-1
12 15146300-7
13 15146400-5
14 15146900-4
15 15147000-2
16 15148200-7
17 51812800-4
18 50252900-1
19 51768200-1
20 15150700-1
21 15156600-7
22 15129400-6
23 15164442-4
24 15132600-6
25 77835186-6
26 15148500-0
27 15161700-8
28 75009935-0
29 83452207-0
30 83452201-3
31 94357500-1
32 92577253-5
33 94360384-5
34 - 94360443-9
35 94360472-8
36 94360468-6
37 94360482-7
38 94360284-7
39 94360476-9
40 94360362-1
41 94360536-0
42 94360386-0
43 94360368-8
44 94360344-9
45 94360492-6
46 94360464-5
47 94360528-17
FIGURE 5-17.

77653381~ L

DRAWING TITLE

PWA Servo

PWB Servo

PWB Socket Connector
Key, Inject Mold
Scr Flat Hd
Terminal, Slotted
IC 74LS00

IC 74LS02

IC T7T4LS04

IC 74LS08

IC 74LS1C

IC 7T4LS74

IC 74LS86

IC 74LS175

IC 74LS193

IC 74LS283PC

IC DualUAT747

IC 75107

IC Dual

IC 96L02

IC 201A

IC AH5012

IC 1408L-8

IC Volt Regulator
2N2907A Transistor
IC 74LS14

IC 74LS132

Res Pac 2% 5.1K (13)
Switch-10 Position
Switch-4 Position
Resistor Test Select
Res 1/2W 1% 357
Res 1/4W 1% 7.50K
Res 1/4W 1% 28.0K
Res 1/4W 1% 56.2K
Res 1/4W 1% 51.1K
Res 1/4W 1% 71.5K
Res 1/4W 1% 750
Res 1/4W 1% 61.9K
Res 1/4W 1% 4.42K
Res 1/4W 1% 237K
Res 1/4W 1% 7.87K
Res 1/4W 1% 5.11K
Res 1/4W 1% 2.87K
Res 1/4W 1% 90.9K
Res 1/4W 1% 46.4K
Res 1/4W 1% 196K

SERVO BOARD ASSEMBLY (SHEET 2 ofF 10)
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ITEM

NO.

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
71
72
73
75
7€

7
78

5-32

FIGURE 5-17,

IDENTIFICATION

NO.

94360480-1
94360520-4
94402104-7
94360400-9
94360300-1
75808537-7
75808520-3
94240416-1
15164261-8
15164279-0
15164268-3
94240444-3
75808513-8
75808516-1
24504369-0
75808518-17
94240409-6
75890977-4
24504329-4
51736700-9
50240105-2
50240106-0
75808533-6
50241403-0
50241400-6
94240425-2
94360200-3
94360250-8
94360339-9
50240104-5
94358500-0

DRAWING TITLE

Res 1/4W 1% 68. 1K
Res 1/4W 1% 162K
Res 1/4W 5% 6.8

Res 1/4W 1% 10.0K
Res 1/4W 1% 1.00K
Cap 100V 10% 0.01UF
Cap 100V 10% 390
Cap 50V 10% 27

Cap, CER, AXIAL, NPO
Cap 50V 2% 750

Cap, CER, AXIAL, NPO
Cap 50V 10% 0.047UF
Cap 100V 10% 100
Cap 100V 10% 180
Cap 15V 20% 10UF
Cap 100V 10% 270
Cap 50V 1uv3 1500
Cap 100V 0.10UF
Cap 35V 20% 1.0UF
Diode 1IN914A

Diode, Silicon

Diode, Sil Zener 5.1V
Cap 100V 10% 4700
Diode, Silicon

Diode Special . . . Intch
Cap 50V 10% 270

Res 1/4W 1% 100

Res 1/4W 1% 332

Res 1/4W 1% 2.55K
Diode Zener 4W 4.3V
Jmpr Wire, Molded

SERVO BOARD ASSEMBLY (SHEET 3 ofF 10)
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SERVO BOARD

SHNO.___ PWA AT
(I +5VDC -— Al
| 1 —— +5VDC --—{ 8]
| 3 —— STROBE — A2 | ——— J9-BI5 ——y (F5-15)
| 2 —— CYLADD  ~—o 5\23 ——— J1-Al6 ——— (1/0)
| 2—— CYLAD/1  ~— 234 —— J1-816 ——— (1/0)
I 2 —— CYLADR <—] B4 |—— JI-A17 ——nqg (I/O)
A5
| 2 —— CYLAD/3  ~— 25; — JN-817 — (1/O)
: 2 CYLAD/4  —a—o: ié ——— J1-A12 ————5 (1/0)
7
| 2 — CYLAD/5 —~~— 87 —— J1-BI2 —— (1/O)
A8
| 2 — CYLAD/6 ~—] B8 —— JI-AI3 ——— (1/O)
A9
: 2 — CYLAD?  ~—] B9 —— J1-BI3 ——f (1/O)
Al0
[ 2 —— CYL ADB ~<— B10 —— J1-A24 —4 (1/0)
3 —— RTZSTR < All —— J1-A10 ——f (1/0O)
: 2 —— REV STOP  ~e—o 21112 — J41  ————o (F5-20)
5 —— CYL INH ~— BI2 —— )40 ———f (F5-20)
| Al3
| 6 —— SERVOEN  -¢— BI3 ——— J9-Al10 ——f (F5-15)
' ) Al4
—— AD_ACK —— Bl4 |——— J1-B24 — (1/0)
| 3 ——TRVAD —pm A5 |——— J9-BI7 ——y (F5-15)
| 3 —AD INT — %1%——— N-A19 ——— (1/0)
1
: 6 — SRR —= Bl = J9-Al4 —— (F5-15)
7
| 3 ——RTZS ~— B17 —— J1-826 ————4 (1/0)
| 3 —— AUX STR SPARE-«—— Al8
I 3 ——CYLSTR ~<—{ B18 ——— JI1-B14 — (1/O)
A9
| 3 —— 3A2 SELECT <—— BI9 —— J9-B4 ———§ (F5-15)
| 4 ——ZONE — A0 |——— J14-B3 —oy (F5-19)
| 3 —ONCYL2 — B0 [——— J9-A3 ——H (F5-15)
| 5 —— DFF:ZERO — A2l ——  J9-Al5 ————f (F5-15)
I 6 ——REOTDI ~— B2) —— J4-5 —F (F5-20)
A22
| 6 ——FEOTDI ~— B22 b—— J4-3  ——o (F5-20)
|5 e B s, — A
— VEL: -] —————  J4-14 ———— (F5-20)
| TRRRe M= i =B
— — J2-27 ———F (F5-
| A25
| 5 ——SIN:AN -— 825 |——— J4-7 —4 (F5-20)
3 ——SERVO MON+ —=f A26 — J9-A27 -——y (F5-15)
I3 —— SERVO MON+ —=] 326 ——— 19-A27 ———F (F5-15)
| 3 SERVO MON- — A27 ——— J9-A30 ———f (F5-15)
| g -——Sgivvcl))(A:AON- — ?\2278 ———  J9-A30 ——4 (F5-15)
. ~—]
| 3 —— 24 vC —~—| 828
| : —8:8 —{ A29
| e —={ 829
3 +24 VDC - A0
| 3 +24 VDC —~—{ 80
| 1 —— GND — A3
Ll -—sho,  _ —=8d
\,—AA—O?_{O 1

FIGURE 5-17. SERVO BOARD ASSEMBLY (SHEET 4 oF 10)
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a2l ] ] as]  ca]l c2
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| 83

NOTES: i
1 1 UNLESS OTHERWISE SPECIFIED

1 LRESISTOR VALUES ARE IN
OHMS , VAW, 17
r 2. CAPACITOR  VALUES ARE IN

[} MICROFARADS .
TYPICAL POWER CONNECTIONS

A A FOR 14 PIN DIPS.
= A"mu POWER  CONNECTIONS
FOR 16 PIN DIPS.
5. xxx () INDICATES  INTERSHEET
CONNECTION BY SHEET NUMBER,
ZONE AND SIGNAL IDENTIFIER,
QUIET GROUND

FIGURE 5-17. SERVO BOARD ASSEMBLY (SHEET 5 ofF 10)
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ITEM NO. IDENTIFICATION NUMBER
75297105
1 75297005
2 77836070
3 51768200
4 36187900
5 15112700
6 15158700
6 00005070
7 15161700
8 96744156
8 15104800
9 88882100
9 36188700
10 88885300
10 50254900
1i 15158600
11 15109400
12 15160600
12 15146800
13 88884500
13 50254600
14 88883700
14 15109200
15 88923000
15 15109700
16 88884200
16 50254700
17 15104301
17 88886500
18 88924500
18 36187100
19 83452204
21 83406502
22 83406501
23 15130400
24 94360300
25 94360439
27 94360335
28 94360224
29 94360220
30 94360359
31 94360232
32 94360316
33 94360200
34 94360257
35 94360280
36 94369163
37 94360165
38 94360264
39 94360272
FIGURE 5-18.
77653381-K

DRAWING TITLE

PWA Data Recovery
Board PC Data - Recovery
PWB Socket Connector
IC Dual

IC 7453

IC 75L04

IC 745140

IC 500 HM Dual, Intch
IC 74LS132

IC 7474

IC 7474, Intch

IC 74H00

IC CA 74HO00 HS Quad, Intch
IC 74820

IC Dual 4, Intch

IC 748112

IC 745112, Intch

IC 93L16....Intch

IC 74LS161

IC 74 S00

IC 74800, Intch

IC 74504

IC 74804, Intch

IC 74874

IC Dual D Flip-Flop, Intch
IC 74510

IC Triple 3, Intch

IC 9602, Intch

IC 9602

IC 7404, Intch

IC 7404, Intch

Switch, 7 Position
Delay Line 100 NS
Delay Line 50 NS

Volt Regulator

Res 1/4W 1% 1. 00K
Res 1/4W 1% 20.5K
Res 1/4W 1% 2.32K
Res 1/4W 1% 178

Res 1/4W 1% 162

Res 1/4W 1% 4.12K
Res 1/4W 1% 215

Res 1/4W 1% 1.47K
Res 1/4W 1% 100

Res 1/4W 1% 392

Res 1/4W 1% 681

Res 1/4W 1% 51.1
Res 1/4W 1% 47.5
Res 1/4W 1% 464

Res 1/4W 1% 562

DATA RECOVERY BOARD ASM (SHEET 2 OF 7)
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ITEM IDENTIFICATION DRAWING

NO. NUMBER - TITLE

40 24500131 Res 1/2W 5% 47

41 92496147 Cap 200V 10% 1200

42 94227236 Cap 300V 2% 270

43 92496267 Cap Non 200V 10% 220

4 - 92496393 Cap Non 80V 10% ¢.033 UF
45 24504353 Cap 10V 20% 33 UF

46 92496227 Cap 100V 20% 0.01 UF

47 24504339 Cap 35V 20% 6.8 UF

48 24504329 Cap 35V 20% 1.0 UF

49 51736700 Dicde 1N 914A

50 50241403 Diode Special

50 50241400 Diode Special.....Intch
51 11801200 Spec Diode Germanium
52 50210310 TSTR, SNPN, 15V NN 3646
53 50211510 TSTR, 2N4258 SPNP 12V
55 50240146 Diode Silicon

57 24553500 Diode Silicon Planar

58 92498021 Terminal, Swaged

59 94335900 Pad-Transistor Mtg

60 83479801 Key, Inject, Mold

61 10125703 Scr Flat Hd

62 75312701 Spec-Epoxy Adhesive

64 15148500 IC 74LS14

FIGURE 5-18. DATA RECOVERY BOARD ASSEMBLY (SHEET 3 OF 7)
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SCH.
SH.NO. _ P_W_A} A202
| 3 — +5VDC ~—oAl
| 3 ——+5VDC ~— Bl
| 3 ——SC. RET (GND) ——e={ A2
I g ~———5C. RET (GND) —— o] B2
——SEPCLK ———a={ A3 J1-A14 4(1/0
| 3 —PCIK — o83 |— 0/0
| 3 ——SEP DATA ————a{ A4 —
I :3! —m,«( Gﬁ)——.ﬂ% 11-B29 5(1/0)
- . ——
! 3 ——SD. RET (GND) ——a~ B5
| As
| 86
| A7
87
| A8
| B8
A9
| 89
| - A10
l 3 ——RDSYNC —»BI0 J1-A18 ———— (1/0)
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DRAWING
TITLE

PWA - R/W/E $2400 r/min)
PWA - R/W/E

PWB R/W/E

ID Read Matrix Special
Diode Matrix Special
Current Zone Special
ID R/W Fault Special
Write Switch Special

IC Head Select Special
IC 733C Video Amp

IC 74S112

IC 7410

IC 75107

IC 74H01

IC Volt Regulator

IC 74LS86

IC 7400

IC 7404

IC 7404, Intch
Transistor Power
Transistor Power
TSTR, SNPN, 15V NN3646
Transistor NPN 2N2219A
TSTR, SPNP, 60V NN3645
Diode Silicon

Diode Special

Diode Special.....Intch
Diode, Sil Zener 5.1V
Res 1/74W 1% 51. 1

Res 1/4W 1% 147

Res 1/74W 1% 127

Res 174W 1% 261

Res 1/74W 1% 280

Res 1/4W 19 348

Res 1/4W 1% 511

Res 1/4W 1% 825

Res 1/4W 1% 1.00K
Res 174W 1% 1,47K
Res 1/74W 19, 2. 16K
Res 1/4W 1% 2.61K
Res 1/4W 1} 3. 16K
Res 1/4W 19 4.22K
Res 1/74W 19 5. 11K
Res 1/4W 1Y% 6, 04K
Res 1/4W 19 162

Res 1/74W 1% 10, 0K

FIGURE 5-19. READ/WRITE/ERASE BD ASM (SHEET 2 OF 7)

ITEM IDENTIFICATION
NO. NO.
75891100
75880500
2 75891120
5 75300300
6 75300400
7 75300500
8 75300600
9 75300700
10 75300500
11 15126900
12 15158600
13 88898200
14 50252900
15 88882200
16 15132600
17 15146400
13 88924400
19 39389700
19 51701800
20 75752300
21 75752400
22 50210310
23 75722201
24 50211210
25 50241001
26 50241403
26 50241400
27 50240106
30 94360168
31 94360216
32 94360210
33 94360240
34 94360243
35 94360252
36 94360264
37 94360243
34 94360300
39 94360316
10 94360332
41 94360340
42 9436034
13 94360360
44 94360363
45 94360375
146 94360220
47 94360400
77653381-E

1500 r /min)
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ITEM NO. IDENTIFICATION NUMBER

DRAWING TITLE

48
49
50
51
60
61
62
63
64
65
66
67
67
68
69
70
71
71
72
72
73
74
75
76
80
81
82
85
86
87
88
89
90
91
92
93
94
95
95
96
97
98
99

5-50

94360160
92512464
24500015
94360329
24504374
24504383
24504371
24504339
24504379
24504346
94240433
94240401
94240409
94240411
92496227
94227218
94227236
94227241
94227226
94227230
94227252
94240448
94227248
94240435
95683502
92498021
94335900
94240400
94360344
83479701
10125703
75312701
92583002
24500006
94260301
75772401
77836070
94356324
94356326
77612165
15145200
88883700
15164270

Res

1/4W 1% 42.2

Resistor 3.3 Ohm 1/4

Res
Res
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cup

1/4W 5% 10

1/4W 1% 2000K

15V 20% 68UF

20V 20% 15UF

15V 20% 22UF

25V 20% 6.8 UF

20V 20% 3.3UF

10V 20% 4.7UF

50V 10% 3300 Used on 75891100 Only
50V 10% 1000 Used on 75891100 Only
50V 10% 1500 Used on 75880500 Only
50V 10% 0.01UF

100V 20% 0.01UF

500V +/-PF 47

300V 2% 270

100V 2% 430 Used on 75880500 Only
300V 2% 100

500V 2% 150 Used on 75880500 Only
100V 2% 1200

50V 10% 0.10 UF

100V 2% 820 Used on 75891100 Only
50V 10% 5600

Stud, Press
Terminal, Swaged
Pad-Transistor Mtg

Cap

50V 10% 470

Res 1/4W 1% 2.87
Key, Inject. Mold
Scr Flat Hd
Spec-Epoxy Adhesive

Nut,

Lock

Res 1/4W 5% 4.3

Socket 16 Pin

Header 4 Pin Rt Angle

PWB Socket Connector

Inductor 10UH Used on 75891100 Only
Inductor 15UH Used on 75880500 Only
Terminal, Slotted

74LS03

IC 74504

Cap

50V 2% 3300

FIGURE 5-19, READ/WRITE/ERASE BD ASM (SHEET 3 oF 7)
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SCH,

SH. NO. PWA A2J14
r 3 —— 5vDC - A)
3 — 5VvDC -~ )
| A2
| 2 —— WREN - 82 9-822 4F5-15)
| 2 —— WRDATA  -e— A3 J1-819 §(1/0)
| 2 —— ZONE ~—— B3 JN-A20 —4(F5-17)
| S 1y i
/ ~— B4 J9-A24 ———(F5-15)
| I —— HS/) - A5 -7 ———1/0)
| | —— HSA ~-— 85 |——— J1-827 ———A1/O)
IR o i =y
—_— —~— —— J12-823 -
| 3 —— GND - A7
| | —— CRFLT 87 — J9-B12 ———(F5-15)
I 3 —— GND - A8
| 3 —— GND - B
| 3 — GND - A9
| 3 — GND - B9
| 3 —— GND - A10
o i=ep o
— - 1
| 3 —— GND - 8l
| 3 —— GND - Al2
| 3 —— GMD — BI2
| 3 —— GND - Al3
| 3 — GND - 813
| 3 — GND - Al4
3 —— GND - B8l4
' 3 —— R.W. MON+ ——af MﬁEZJ__
} 3 —— R.W.MON+ — BI5 19-A29 ———(F5-15)
Al6
| 3 —— 124 VDC --— Bl6
| Al7
! 3 R W. MON Al
—R W, - Al8
: 3 —— R W, MON- :: p1g —L— Jo-27 —4(F5-15)
A9
| 3 —— -22vDC - BI9
| 3 —— GND - A20
| g —— GND - 820
—— GND A2
: g —— GND - B21
| 3 T GND - A22
3 — GND - 822
: 3 —— GND ~— A23
—— GND —- 823
| 3 —GND ~—1— A24
| g —— GND —~- 824
| 3 T GND - A25
| —— GND - B25
| g —— GND —~ A2
TR e 0o
| g ——RDSIGA  —»{ 827 N-g22  ———(1.0)
| y ——-2Vvic ~— A28
| 3 — =22 VDC -<—— 328
| 3 — GND -] A29
| 3 — GND ~-——] B29
i J T—r22VDC =1 A
3 — +22 VDC --——1 B0
| 3 T GND ~— A3l
' —— GND ~— 83l
e e 5 o ——

FIGURE 5-19, READ/WRITE/ERASE BD ASM (SHEET 4 oF 7)
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ITEM NO, IDENTIFICATION NO.,
77658600~0
77658620
1 77831221
2 50240115-1
3 51736700-9
4 94359510-8
5 83453805-0
6 " 5808526-0
7 92496205-3
8 95593012-8
9 95593008-6
10 94227244-4
11 92496215-2
12 94227250-1
13 83465070-7
14 75808531-0
15 93453801-9
16 83453835-17
17 24504382-3
19 24504329-4
20 24504339-3
21 92496227-17
22 75743703-3
23 75743705-8
24 94360336-5
25 94360368-8
26 94360204-5
27 94360384-5
28 94360400-9
29 94360429-8
30 94360468-6
31 94360500-6
32 94360529-5
33 94360596- 4
34 94360328-2
35 17705946-6
36 94360446-2
38 24500153-2
39 94372604-2
40 94372606-7
41 83453809-2
46 94360300-1
47 94360329-0
48 83452801-0
49 83452804-4
51 15126600-4
52 15135100-4
53 16547200-2
54 83452805-1
FIGURE 5-20,
77653381- L

DRAWING TITLE

PWA, AGC Servo Preamp

PC Bd, AGC Pre Amp

PC Bd, AGC Pre Amp (ITCH)

Diode Silicon

Diode IN914A
Connector 3M 20 Pin
Cap 100V 10% 0.047 UF
Cap 100V 10% 1200
Cap 100V 10% 100
Capacitor 150 PF 1000
Capacitor Disk 1000V
Cap 100V 2% 560

Cap 100V 10% 1000
Cap 100V 2% 1000
Cap 600V 2% 0.0022UF
Cap 100V 10% 3300
Cap 100V 10% 0.022UF
Cap 200V 10% 0.010UF
Cap 20V 20% 10UF
Cap 35V 20% 1.0UF
Cap 35V 20% 6.8UF
Cap 100V 20% 0.01 UF
Header-Right Angle
Header-Right Angle
Res 1/4W 1% 2.27K
Res 1/4W 1% 5.11K
Res 1/4W 1% 110

Res 1/4W 1% 7.50K
Res 1/4W 1% 10.0K
Res 1/4W 1% 20.0K
Res 1/4W 1% 51.1K
Res 1/4W 1% 100K
Res 1/4W 1% 200K
Res 1/4W 1% 1.00Meg
Res 1/4W 1% 1.96K
Res 1/4W 5% 2.7 Meg
Res 1/4W 1% 30.1K
Res 1/2W 5% 390

Res Vari 20% 2.0K
Res Vari 20% 10K

Cap 100V 10% 0.10 UF
Res 1/4W 1% 1.00K
Res 1/4W 1% 2.00K

IC CA3is0T

IC CA3080T

IC LM339

IC 4053B

Trans PNP 2N2907A
Volt Reg 78L12 AWC

AGC SERVO PREAMP BD ASM (SHEET 2 OF 6)
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ITEM NO. IDENTIFICATION NO.
55 83452806-9
56 92498021-2
57 75738867-3
58 95593011-0
59 94356358-5
60 94356356-9
61 51853102-5
62 94227240-2
63 94360452-0
64 94360388-6
65 94335903-4
66 94335900-0
67 94335901-8
68 75808504-7
69 75808506-2
70 17705953-2
71 15156600-7
72 94360274-8
73 17705944-1
74 50241403-0
74 50241400-6
75 94360361-3
FIGURE 5-20,

5-58

DRAWING TITLE

Volt Reg 7T9MO05
Terminal, Swaged
Spacer-Standoff
Capacitor 56 PF
Inductor 6800UH
Inductor 4700UH
Heatsink

Capacitor MICA 390 P
Res 1/4W 1% 34.8K
Res 1/4W 1% 8.25K
Pad-Transistor Mount
Pad-Transistor Mtg
Pad-Transistor Mount
Cap 100V 10% 18

Cap 100V 10% 27

Res 1/4W 5% 5.1 Meg
IC 201A

Res 1/4W 1% 590

Res 1/4W 5% 2.2 Meg
Diode Special

Diode Special..... Intch
Res 1/4W 4.32K 1%

AGC SERVO PREAMP BD ASM (SHEET 3 OF 6)
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ITEM NO. IDENTIFICATION NO.
77830321-4
1 77830323-0
2 22940804~ 2
3 22940901-6
4 75752300-6
5 75752402-0
7 50221700-3
8 15151500-4
9 50241001-2
10 51736700-9
11 50240920-4
12 77832208-1
13 776126120
13 83465304-0
14 92496227-7
15 17706043-1
16 24504386~ 4
17 94360236-7
18 94360200-3
19 24500139-1
21 94318601-5
22 24507118-8
23 24507139-4
24 24507170-9
25 94318632-0
26 94318661-9
27 94318697~ 3
28 62065805-4
29 95594151-3
30 77613025-4
31 94360100-5
32 75808402-4
33 75808403-2
35 75808448-7
36 75808451-1
37 97109269-7
38 75811802-0
39 95596205-5
40 75738874-9
41 94240452-6
42 77830635-7
43 94646506-0
44 94318625-4
45 93650012-6
46 50240108-6
47 75738858-2
48 83456701-8
49 92512399-4
52 92743168-4

FIGURE 5-21.

17653381-A

DRAWING TITLE

PWA Pwr Sup #1

PWB Pwr Sup #1
Relay Gen Purp 3PDT
Relay Socket
Transistor Power
Transistor Power
Transistor MJ 4502
Volt Regulator

Diode Silicon

Diode 1N914A

Diode Zener

Diode Silicon
Thermistor Probe
Therm Sensor Switch-Intch
Cap 100V 20% .01 UF
Cap 50V 20% 4.7UF
Cap 20V 20% 47UF
Res 1/4W 1% 237

Res 1/4W 1% 100

Res 1/2W 5% 100
Resistor WW 3W 1.5
Res 1W 5% 51

Res 1W 5% 390

Res 1W 5% 2.0K
Resistor WW 3W 100
Resistor WW 3W 1000
Resistor WW 3W 0.5
Resistor

Res Fxd Wire WD 10W
Thermistor

Res 1/4W 1% 10.0
Conn Wafer 3-Pin
Conn Wafer 3-Pin MIFM
Conn Wafer 6-Pin
Conn Wafer 6-Pin
Conn 32 Pin Male
Heatsink

Heatsink

Standoff

Cap 50V 10% 0.22MF
Motorola Tran 2NG030
Motorola Tran 2N5630
Res Wire WD 3W 50 OH
Stud-Self Clinching
Volt Reg 6.2V 5%
Standoff

Pwr Bd Harness Assy
Res 1W 1.2K 10
Screw SS Pan Hd 6-32

POWER SUPPLY BD NO. 1 (SHEET 2 OF 5)
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ITEM IDENTIFICATION DRAWING TITLE
NO. NO.
53 95510026-8 Nut Hex Mach Screw
54 10126103-0 Wash Int Tooth LK #6
55 83475701-5 Std Off-Wind Tunnel
56 92743164-3 Screw SS Pan Hd 6-32
58 92743088-4 Screw-Mach Hd SS 4-4
59 10126101-4 Wash Int Tooth Lock
60 10125103-1 Scr Nut-Hex Mach 4-4
61 77830638-1 Heat Dissipator
62 92743166-8 Screw-Pan Hd 6-32X5
63 94778801-4 Heatsink
64 95882700-8 Connector
65 75722200-5 Transistor NPN
66 16547200-2 Trans PNP 2N2907A
67 50240102-9 Diode-Zener 3.6V
68 94318604-9 Resistor 3 3W
69 24500174-8 Res 1/2W 5% 3. 0K
70 94360368-8 Res 1/4W 1% 5. 11K
74 83452901-8 Diode A14B
75 92162069-6 Transistor 2N3055
76 756752302-2 Transistor Power
77 92583002-8 Nut Lock
80 15164522-3 Res 1/4W 5% 2.2
CONNECTOR DESTINATION (SCH)
J3 F5-31, BASEPLATE ELECTRONICS
J4& J5 F5-26,F5-27, F5-28, F5-29 or F5-30, AC-DC
POWER DISTRIBUTION,

J6 F5-22, POWER SUPPLY BD NO, 2

J7 4 J8 F5-31, BASEPLATE ELECTRONICS

P2 DESTINATION NOT SHOWN - SIGNAL USED

WHEN ADJUSTING HEADS TO BYPASS RELAY K1,
(RS
FIGURE 5-21. POWER SUPPLY BD NO. 1 (SHEET 3 oF 5)

77653381-A
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IDENTIFICATION

NO.

77830330-5
77830334-7

77830333-0
75752300~6
50219900-3
95592700-9
75722200-5
16547200~-2
76722201-3
956327201-0
83464203-5
51812800-4
50241001-2
51736700-9
50240102-9
50240109-4
50240117-7
50240110-2
092496227-7
24504337-7
24504339-3
83464202-7
75808533-6
94360200-3
94360236-7
94360280-5
943602847
94360300-1
94360329-0
94360368-3
94360380-3
94360385-2
94360400-9
94360448-8
94360568-3
24500170-6
75885251-1
94359502-5
97113325-1
02498021-2
94318633-8
94360550-1
94360240-9
93640012-6
94335900-0
05694204-9
24507118-8
94360400-9

DRAWING TITLE

PWA Pwr Sup #2
PWB Pwr Sup #2

PWB Pwr Sup #2, Intch
Transistor Powcer
Transistor- Unijunction
Transistor 2N2905
Transistor NPN
Trans PNP 2N2907A
Transistor NPN 2N2219A
Silicon Triac
Sensitive Gate Triac
IC Dual UA 747
Diode Silicon

Diode 1N914A
Diode-Zcener 3.6V
Diode Silicon

Diode Zener

Diode Silicon

Cap 100V 20%. .01UF
Cap 35V 209 4.7UF
Cap 35V 209 6.8UF
IC

Cap 100V 10Y% 4700
Res 1/4W 1% 100
Res 1/4W 19 237
Res 1/4W 19 631
Res 1/4W 19 750
Res 1/4W 19 1. 00K
Res 1/4W 19 2, 00K
Res 1/4W 19 5.11K
Res /AW 19 6. 81K
Res 1/4W 19 7.68K
Res 1/4W 19 10. 0K
Res 1/4W 19 31.6K
Res 1/4W 17 511K
Res 1/2W 59 2, 0K
Diode, Silicon Control
Header Flat Cable
Connector Header
Terminal, Swaged
Resistor WW 3w 110
Res 1/4W 107 332K
Res 1/4W 16 261
Stud-Self Clinching
Pad-"Transistor Mg
Spacer

Res 1W 59 51

Res 1/4W 1% 10, 0K
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55
595
56
57
o8
59
60

62
63

IDENTIFICA’

NO.

I'lON DRAWING TITLE I

94360355-5
94360384-5
50240106-0
94360373-8
95794600-7
15126600-4
75808537-7
94360311-8
94360325-8
$2583002-8

Res 1/4W 1Y 3.74K

Res 1/4W 1Y, 7.50K

Diode Silicon, Zener, 5.1V
Res 1/4W 1% 5.76K

IC LM339. . . . . Intech
IC LM339

Cap 100V 10% 0.01 UF

Res 1/4W 17, 1. 30K

Res 1/4W 19, 1. 82K

Nut Lock

94354832-1 Capacitor Ceramic

94360304-3 Res 1/4W 1% 1.10K

94360429-8 Res 1/4W 1% 20.0K

50241601-9 Diode Zener 1%
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SCH. Al A2)2
SH. NO, PWA {

F"T_—:&—ﬁﬁ_;:: - -15
| 1 [ 19-All ——— (F5-15)
;! ——PBRUSA <2 {2 2 |2 }---19-B3 ——f (F5-15)
1 —3 |3 43 |3
| —4 | 4 —4 | 4
I 5 |5 —45 |5
| —6 |6 6 |6
| —7 7 7 7
| —8 |8 8 |8
| —9 |9 ——9 |9
| =10 |10 —10 |10
i — | | n
| 12 |12 —12 |12
| 1 ——s5v — 13 | 13 —13 |13
| 14 | 14 —14 | 14
| 15 | 15 15 |15
| “H16 | 16 —16 | 16
| — 17 ——17 |17 }— J1-818 ——— (1/O)
1 2 —— TERM PWR 18 | 18 ——18 | 18 b— —i (1/0)
| 19 119 —19 | 19 }— J1-B18 — (1/O)
| 420 | 20 —20 | 20 — — (1/O)
i —21 |21 — 21 | 21 }— N-B18 ——— (1/0)
| 2 ——-7,5vDC ——»22 | 22 (—22 | 22 }—— J12-B27 ——f (F5-18)
| 2 ——TERMPWR ——23 | 23 —23 | 23— JI1-B18 —— (1/O)
| 1 ——GND ——o{24 | 2424 | 24
| 2 ——AMP,RET ~——125 | 25 25 | 25— J11-A23 —— (F5-17)
| 2 —— LOGIC GND——1 2 | 26 26 | 26

2 ——PWR AMP +—— 27 | 27 27 | 27 f— 111-B24 —— (F5-17)
} 2 ——OGIC GND——=—{28 | 28 —— 28 | 28

I — 29 | 29 —29 | 29
: 122V U | %» | %

I ———— 33— | xn
| KT RLY U5 | 325 | 22— s9-a16 —— (5-15)
| 1 —-22VDC  — ,{:‘ 33 | 33133 | 33
Ce 434 | 34—{34 | 34

CONNECTOR DESTINATION

P6 F5-21, POWER SUPPLY NO. T
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ITEM NO. IDENTIFICATION NUMBER DRAWING TITLE
75866206 PWA, Spindle Mir Brake
1 75866107 PWB, Spindle Mtr Brke
2 75885581 Connector PWDB
2 00005134 Connector PR0O17579, Intch
3 94240452 Cap 50V 10% 0.22 MF
5 94240448 Cap 50V 10% 0. 10 UF
6 15133200 IC CMOS 4011B
8 15134700 IC CMOS 40498
9 15135000 IC CMOS 40018
10 51768200 IC Dual
11 51736700 Diode IN9IL1A
12 17705953 Res 1/4W 59 5. IMeg
14 24500087 Res 1/4W 59 10K
16 94360500 Res 1/4W 19 100K
17 24504346 Cap 10V 209 4. 70 F
18 17705951 Res 1/4W 5%, 4. 3Meg
19 83452013 Cap 10OV 10% 0.22 UF
20 94360357 Res 1/4W 14 3, 92K
FIGURE 5-23. SPINDLE MOTOR BRAKE ASM (SHEET 1 OF 3)
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OO0 3 AW~
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IDENT NO. DRAWING TITLE
75299102 PWA Switch Board
75299001 PC Board, Switch
94359505 Header-Flat Cable
24504353 Cap 10V 20% 33UF
92496227 Cap 100V 20% .01UF
51768200 IC Dual
75009976 Res Pac 2% 2.0K (7)
75009955 Res Pac 2% 100 (7)
75299600 Switch Assy
75299700 Switch Assy
75299800 Switch Assy
83490700 Button-Switch Assy (on 75299103 only)
75299900 Button-Switch Assy (on 75299102 only)

As

__ _PWA_ __ P1/N J6/A2)6

I GnD ' )

| GND 2 2 2

} FIXED PROT. 3 3 3 le— J9-B25 (F5-15)
GND 4 4 4

: CART, PROT. 5 5 1 5 |a—— J9-A25 (F5-15)
GND 6 6 6

| GND 7 7 7

| READY IND 8 8 8 19-85 (F5-15)

| GND_ 9 9 9

| START 10 10 10 |———= J9=A9 (F5-15)

| GND n n

| STARTIND 1212 12 |a— J9-A6 (F5-15)

FAULT RST 13 13 13— J9-B18 (F5-15)

| AcTive iND 14 14 14 ft—— J9-B13(F5-15)
| oND 15 15 15

FAULT TND 16 16 | 16 fa—— J9-A23 (F5-15)

ND 17 7 17
| 18 18 18

+5V 19 19 19

+5V 20 20 20

ED RET AGJT-1 2] }———= J10-823 (F5-16)

FD SIG -2 22 |———»J10-A23 (F5-16) J8-A23 (F5-1)

FDPWR  ——— -3 —e—— 23 [¢——— J10-824 (F5-16)

CD RET A9J2-) ———— 24— J10-B2] (F5-16)

10 cD _ 2 ——— 25— J10-A22(F5-16) J8-A22 (F5-1)
A5 ] CDPWR — -3 =t——r] 26 |¢—— J10-B22 (F5-16)
ND A9J3-2 27 fe———GND

LOCKSW —— -5 ———— &= 28— J9-B11 (F5-15)

BINO —_— 4 ———— 29 [———= J9-A5 (5-15)

BSNC S -3 ——— 30 |——J9-A7 (F5-15)

|_BSC (GND) -6 3; e—— GND
3
NOTE: SEE FIG. 5-30, BASEPLACE ELECTRONICS 33
SCHEMATIC FOR A9J1/P1, A9J2/P2 AND A9J3/P3 34

INTERCONNECTION.

———

FIGURE 5-24, SWITCH BD ASM

(SHEET 2 OF 3)
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MAINTENANCE b
[ L
6.1 INTRODUCTION
This section contains the instructions required to maintain the Model 94271 Disk
Drive. The information is provided in the form of preventive maintenance and
corrcctive maintenace. All maintenance should be performed by qualified and trained
service personnel, using procedures specified in this section.

6.2 MAINTENANCE TOOLS
The special tools required to maintain the disk drive are listed in Tuable 6-1.
6.3 MAINTENANCE MATERIALS

The materials used in the procedures of this section are listed in Table 6- 2.

TABLE 5-1., MAINTENANCE TOOLS

DESCRIPTION CDC PART NUMBER

Plastic Feeler Gauges Commercially available
plastic shim

Head Alignment Tool 75797900

Force Gauges, 0-200 Grams and 0 to Commercially Available

10 1bf-in**

Multimeter, Simpson 260 (or equivalent)
Oscilloscope, Dual-Trace, Tektronix 453
(or equivalent)

Ball Allen Drivers (1/16, 0.050, 9/64,

5/32, 3/32
CE Disk Cartridge Model 847-51 89296000
Card Extender 75861504
Card Extractor 83485801 (or equivalent)*
Fault Board Kit, including: 83457801
Fault Board 75863204
Instruction Manual 75535900
Armature Plate Simulator 83455500

Pin Extractor for Voltage Plug AlP12
Molex Products Corp.
HT-2038 Extractor

OEM Field Tester 77833135

Torque Screwdrivers 1-30 1bf-in . .
1-100 Tbf-in with Hex Bit Adapter Commercially available
and Phillips Adapter

Bulb Removal Tool 83439200

® m Exercise care to avoid damage to cards or to attached
e’ COMPONENts, when using card extraction tool. PWA's can be
damaged by static electricity if not properly handled. See
Removal and Replacement Procedure for PWAs Section 6.6.17.

**International Standard units for torque: poundsforce-inches (1bf-in).
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TABLE 6-2, MAINTENANCE MATERIALS

MATERIAL SOURCE

Gauze, Lint-Free Control Data 12209713
Media Cleaning Solution Control Data 82365800
Loctite, Grade C or #242 Loctite Corporation
Loctite Primer, -Grade N Loctite Corporation
Tongue Depressors Commercially available
Tape, Masking Commercially available
Duco Cement (or Equivalent) Commercially available
Adhesive (RTV 108) Commercially available

6.4 MAINTENANCE INDEX AND SCHEDULE

The Model 9427H is designed to require minimal preventive maintenance. The pre-
ventive maintenance index provided in Table 6-3 is meant to be used only as a gen-
eral guideline. The preventive maintenance index consists of seven levels based on
a calendar period or on hours of operation (whichever comes first).

The corrective maintenance procedures listed in Table 6-3 are included to facilitate
the replacement of malfunctioning assemblies. Adjustment procedures are provided
to adjust the unit to the published specifications. Maintenance personnel should read
the entire procedure prior to performing any of the steps. Steps of these pro-
cedures should be performed in sequence.

The check and adjustments procedures listed in Table 6-3 may be used to check for
malfunctioning parts, to determine whether the disk drive is operating within
published specification s, or to adjust the disk drive for proper operations.

6.5 PREVENTIVE MAINTENANCE PROCEDURES
6.5.1 CONTROL PANEL LAMP REPLACEMENT

............. . Do not remove buttons from alternate action switches when they
CAUTION : are in the depressed position or internal damage to the switch will
occur.

1. Remove the Switch Button from the switch assembly by pulling the button out-
ward from the switch. Note Orientation of metal bracket inside pushbutton
cover for re-installation during Step 4.

2, Using the bulb removal tool, remove t' . lamp from the socket. (Do not turn the

lamp since it is a plug-in device).

Install new lamp.

4. Re-install Switch Button. Care must be taken that the metal tabs on the push-
button bracket do not come in contact with the metal clamps supplying voltage
to the lamp or damage to the switch logic will occur.

6.5.2 INSPECT AND CLEAN READ/WRITE HEADS

1. Depress START /STOP switch to STOP (out) and wait for spindle to stop rotating
(START/STOP light extinguished).

(9%

2. Open top cover.
3.  Set main circuit breaker to off position.
4, Remove electronics cover.
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TABLE 6-3, MAINTENANCE INDEX AND SCHEDULE

PREVENTIVE MAINTENANCE Schedule

Control Panel Lamp Replacement

Inspect and Clean Read/Write Heads
Disk Cartridge Inspection and Cleaning
Fixed Disk Inspection and Cleaning

S W ww O

Absolute Filter Removal and Replacement
(0Office or Industrial Environment)

Absolute Filter Removal and Replacement
(Compute Room Environment)

(2]

Pre-Filter Cleaning (Base Cabinet)
Pre-Filter Cleaning (Rack Mount Unit only)
Disk Brush-Check and Replacement

S oW oW

Inspect and Dry Magnetic Chuck

DEFINITION OF SCHEDULE

Level 0 - Daily, depending on condition state

Level 1 - Weekly or 150 hours (no preventive maintenance scheduled)

Level 2 - Monthly or 500 hours (no preventive maintenance scheduled)

Level 3 - Quarterly or 1500 hours

Level 4 - Semi-annually or 3000 hours ( no preventive maintenace scheduled)
Level 5 - Annually or 6000 hours

Level 6 - 15,000 hours

CORRECTIVE MAINTENACE

REMOVAL AND REPLACEMENT PROCEDURES (R&R)

Title Paragraph No.
Actuator Assembly R & R 6.6.1
Head R & R 6.6.2
EOT Assembly R & R 6.6.3
Fixed Disk R & R 6.6.4
Position Transducer Scale R & R 6.6.5
Velocity Transducer R & R 6.6.6
Velocity Transducer Magnet R & R 6.6.7
Spindle Assembly R & R 6.6.8
Cartridage Disk Index/Sector Transducer R & R 6.6.9
Fixed Disk Index/Sector Transducer R & R 6.6.10
Static Eliminator R & R 6.6.11
Sector Ring R & R 6.6.12
Cartridge On Switch R & R 6.6.13
Disk Brush Assembly R & R 6.6.14
Brush Motor R & R 6.6.15
Spindle Drive Motor Assembly R & R 6.6.16

77641952-A 6-3
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TABLE 6-3. MAINTENANCE INDEX AND SCHEDULE (CONTINUED)
CORRECTIVE MAINTENANCE
REMOVAL AND REPLACEMENT PROCEDURES (R&R) cont'd

Title Paragraph No.

Card Cage Printed Circuit Board R & R .17
Power Supply R & R .18
Piggyback Power Board R & R .19
Card Cage/Mother Board R & R .20
Blower Motor Assembly R & R (Base Cabinet) .21
Blower Motor Assembly R & R .22
Drive Motor and Belt R & R .23
IdTer Motor and Belt R & R .24
Pack Lock Assembly or Pack Lock Solenoid R & R .25

OO OO OYOYOYOY OO
[e2NeNe)Ne)Ne)NeoNe)NorNe))

CHECK AND ADJUSTMENT PROCEDURES (C&A)
Title Paragraph No.

Temperature Stabilization Check and Adjustment
AGC Servo Preamplifier and Inductosyn C & A
FEOT Check and Adjustment
Head Alignment Check and Adjustment
Head Skew and Index-to-Burst Period Check

and Adjustment

A OYOYOY
NNNN
QY WM =

Track Indicator Check and Adjustment 6.7.6
Cartridge-On Switch Check and Adjustment 6.7.7
Static Eliminator Check 6.7.8
Disk Brush Switch Check and Adjustment 6.7.9
Cartridge Index/Sector Transducer C & A 6.7.10
Fixed Disk Index/Sector Transducer C & A 6.7.11

5. Upper heads can be cleaned and removed without removal of actuator. To clean
and remove lower heads, perform removal steps 1 through 21 of the actuator
assembly removal and replacement procedure.

Do not smoke while cleaning heads. Do not touch head face. When
" caumion . cleaning or buffing, always move tongue depressor perpendicular
Ve * to length of head/arm assembly. Do not leave residue or lint on head
faces.

6. Inspect heads for dirt on head face. Clean heads, if required, as follows:

a. Use lint-free gauze on a tongue depressor to lightly dry buff head face.
b. If dry buffing does not remove dirt, dampen (do not soak) gauze to
lightly b1ff head face.

7. Install act .«tor by performing replacement steps 1 through 22 of Actuator
Removal and Replacement procedure, if lower heads were cleaned.
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6.5.3 DISK CARTRIDGE INSPECTION AND CLEANING

1.

2.
3.

4.

Depress START /STOP switch to STOP (out) and wait for spindle to stop
rotating (START/STOP lamp extinguished) .

Remove disk cartridge.

Using a bright, directional light, inspect both sides of disk. If disk is dirty,
have disk cartridge cleaned.

If disk surface is scratched, cartridge should be replaced.

6.5.4 FIXED DISK INSPECTION AND CLEANING

Cleaning of fixed disk will not normally be necessary, if disk area is kept covered.
Clean disk by performing the following procedure.

1.

2.

(S2}

6.

Perform removal steps 1 through 11 of fixed disk removal and replacement pro-
cedures.

Inspect fixed disk brushes for dust. If brushes are dirty and show excessive
wear, replace all brushes.

Slowly rotate spindle by hand and inspect both sides of disk. If scratches are
found, replace disk.

To clean disk, wrap a piecce of linl free gauze around tongue depressor and
dampen (do not soak) with media cleaning solution.

While rotating spindle by hand, move tip of spatula (applying moderate pressure)
across disk to outer edge.

Repeat step 5 for both disk surfaces until gauze comes away clean from disk
surfuce.

Wrap a clean, dry piece of gauze around spatula and repeat step 5 to remove
any residue left by cleaning solution.

To complete installation, perform replacement steps 4 through 9 of fixed disk
removal and replacement procedure.

6.5.5 ABSOLUTE FILTER R & R

1.

Lo

(S2]

QO 3 &
. .

9.
10.
11.
12.
13.

Depress START /STOP switch to STOP (out) and wait for spindle to stop rotating
(START /STOP lamp extinguished).

Open top cover (base cabinet only).

Set main circuit breaker to off position.

Using a 5/32 Allen driver, place tool into holes on end panels and

remove front and rear end panels by loosening hardware base cabinet only).
Remove left side panel of unit (when received from rear of unit, base cabinet
only).

Looysen filter clamp (TFigure 6-1) and swing clamp clear of filter.

Remove filter expander bracket.

Slide blower expander forward until filter is free.

Remove filter.

Remove per-filter (Rack Mount Units only).

Clean pre-filter (Rack Mount Units only).

Secure pre-filter to new absolute filter by applying Duco cement at the four
corners. Use old filter as a reference making sure pre-filter does not block

unfiltered side of absolute filter (rack-mount units only).
Install replacement absolute filter and pre-filter.

NOTE: Insure that foam gasket between absolute filter and power supply are pro-

14,

perly aligned. If not properly aligned, air flow can be restricted causing
damage to power supply.

Install filter expander.
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g EXPANDER BRACKET .
Q /

EXPANDER

PREFILTER (RACK MOUNTED UNITS ONLY)

FILTER CLAMP

BRAKE AND SPINDLE
DRIVE MOTOR ASSEMBLY

FIGURE 6-1, FILTER MOUNTING

15. Install expander bracket.
16. Install filter clamp.

17. Install cabinet side skin.
18. Close top cover.

19. Install front and rear end panels (base cabinet only).

6.5.6  PRE-FILTER CLEANING (BASE CABINET)

1. Using a 5/32 Allen driver, place tool into hole on front end panel and remove
panel by loosening hardware.

2.  Remove pre-filter from cabinet.

Remove pre-filter element from aluminum frame and clean by washing in warm

water and soap.

Rinse and dry filter element and install in aluminum frame.

Install filter in cabinet. Insure that expanded metal screen is up.

Install front end panel.

(J%]

D U W
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. 6.5.7  PRE-FILTER CLEANING (RACK MOUNT UNIT ONLY)

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop
rotating (START /STOP lamp extinguished).

Set main circuit breaker to off position.

Loosen filter clamp (Figure 6-1) and swing clamp clear of filter.

Remove filter expander bracket.

Slide blower expander forward until filter is free.

Remove pre-filter.

Clean pre-filter by washing in warm water and soap.

Rinse and dry pre-filter.

Install pre-filter to absolute filter by applying Duco cement at the four
cc;rners. making sure pre-filter does not block unfiltered side of absolute
filter.

W00 =IO U & OB

Insure that foam gasket between absolute filter and power supply
NOTE : is properly aligned. If not properly aligned, air flow can be
' restricted causing damage to power supply.

10. Install filter expander,.
11. Install expander bracket.
12. Install filter clamp.

6.5.8 DISK BRUSH CHECK AND REPLACEMENT

1. Perform removal steps 1 through 11 of disk brush assembly R&R procedurec.
2. If disk brushes are dirty and show excessive ware, replace all brushes. Pull
’ brush horizontally to remove from holding bracket. The new brush snaps into
place when seated properly.
3. Perform replacement steps 3 through 11 of disk brush assembly removal and
replacement procedure.

l 6 5 9 INSPECT AND DRY MAGNETIC CHUCK

dewpomt dd.lly

If the Drive is stored or operated in environmental conditions outside
the envelope in the Product Specification, condensation will form in
NOTE : the Drive. In order to prevent corrosion, use a soft absorbent cotton
cloth and wipe dry the surface of the Chuck.
1. Depress START/STOP switch to STOP (out) and wait for spindle to stop rotating
(START /STOP lamp extinguished).
2. Remove disk cartridge.
3. Inspect l\lagnetlc Chuck for condensation.
4. If condensation is present use a soft absorbent cotton cloth and wipe dry.

6.6 CORRECTIVE MAINTENANCE PROCEDURES (R & R)

6.6.1 ACTUATOR ASSEMBLY R & R

The actuator asse\mbly must be removed.to clean or replace lower read/write heads.
e REMOVAL

‘ 1. Depress START/STOP switch to STOP (out) and wait for spindle to stop
rotating (START/STOP lamp extinguished).
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Remove Disk Cartridge. ‘

2.
3. Remove top cover by lifting cover straight up (base cabinet only).
4. Set main circuit breaker to off position.
5. Remove electronics cover from card cage.
6. Using a 5/32 Allen driver, place tool into hole on rear end panel and
remove panel by loosening hardware (base cabinet only).
7. Remove power supply cover and disconnect A1PS5,
8. .Disconnect A3P1, A3P2, A3P3, A3P4, A3P5 and A3P6 from AGC DPreamplifier.
9. Remove the four screws securing the AGC preamplifier to the magnet and

remove preamplifier.

10. Between the two sets of upper and lower heads, and approximately half way
along the length of the head arm assembly, insert a 1/16 inch (1.59 mm)
thick, 1/2 inch (12.7 mm) wide rolled up masking tape (or similar spacer)
to prevent the head pads from touching when actuator is removed.

11. Remove card cage, by performing removal Steps 1 through 13 of card cage
removal and replacement procedure.

12. Loosen velocity transducer set screw through hole in pre-amp and magnet
assembly. Remove velocily transducer end cap and velocity transducer
(see Tigure 6-2 and 6-10).

13. Remove two screws that fasten the magnet to the main deck. Screws are
located undernea.h the base casting, one screw in back of magnet and one
in front (see Figure 6-3).

14, Move carriage and voice coil assembly forward.

15. Lift magnet slightly and very carefully slide the magnet assembly out from
the voice coil. Extreme care must be taken to avoid any bending stress to
the velocity transducer magnet. ‘

16. Unplug A1P2 (see Figure 6-13) connecting the voice coil flexible lead to the
power supply.

17. Unlace A3P6 located on top of actuator frame.

18. Remove head harness clip for heads 3 and 4 located on front c¢f voice coil.

19. Using 9/64 ball Allen driver, remove the three mounting bolts from the
actuator frame securing the actuator to the deck (see Figure 6-3).

20. Lift rear of actuator frame to clear guide pin then pull actuator frame
slightly back from eccentric screw located at front of actuator frame then
lift actuator clear of unit,

(T CAUTION | Extreme care must be exercised to avoid damage to fixed disk,
ST ) position transducer scale and position transducer slider.

21. Heads, velocity transducer magnet and EOT assembly can be replaced at
this time, if required. When actuator is removed the heads should be
cleaned.

e REPLACEMENT

1. To install new actuator assembly, align slot at front of actuator frame with
accentric screw and slide frame forward while clearing guide pin until holes
for mounting screws are aligned.

CCAUTION | Extreme care must be exercised to avoid damage to fixed disk,
) position transducer scale and position transducer slider.
2. Using 9/64 ball Allen drive, install the three mounting bolts securing the ‘
+.ctuator to the deck (see Figure 6-3).
3. Install head harness clip for heads 3 and 4.
4, Replace A3P6 across top of actuator frame.

6-8 77641952-G
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10
11

12
13
14

15.
16.
17.
18.
19.

20
21
22

6.6.2 HEAD R & R
e REMOVAL

a. Upper Heads

Connect A1P2 (see Figure 6-13) connecting the voice coil flexible head to
the power supply.

Very carefully slide magnet assembly onto the two guide pins, Extreme
care must be taken to avoid any bending stress to the velocity transducer
magnet.

Fasten magnet to the main deck with the two mounting screws (see Figure
6-3).

Install velocity transducer and velocity transducer end cap and tighten
gset-screw through hole in preamp PWA (see Figure 6-2).

Install card cage by performing replacements Steps 3 through 9 of card
cage removal and replacement procedure.

Remove spacers from between heads.

Install AGC servo preamplifier to the top of magnet with the four mounting
screws., )

Connect A3P1, A3P2, A3P3, A3P4,.A3P5.

Connect A1P5 and install power supply cover.

Install rear end panel (base cabinet only).

Connect field tester/exerciser to unit.

Perform AGC Servo Preamplifier and inductosyn Check and Adjustment.
Perform FEOT Check and Adjustment,

Perform Head Alignment Check and Adjustment.

Perform Index-to-Burst Check and Adjustment,

Perform Track Indicator Check and Adjustment.

Install electronics cover.

Install top cover (Base Cabinet only). ‘

1, Depress START /STOP switch to STOP (out) and wait for spindle to stop
rotating (START /STOP Lamp extinguished).

2. Remove top cover by lifting cover straightup ase cabinet only).

3. Remove disk cartridge.

4. Set main circuit breaker to off position.

5. Remove electronics cover. Remove cover from card cage.

6. Remove head harness clamp (Figure 6-4).

7. Remove quadraclip between head plugs and card cage.

8. Remove clip holding head lead springs to carriage assembly.

9. Remove power supply cover assembly.

10, Loosen upper head clamps (Figures 6-5 and 6-6).

frooeoeans .+ Extreme care should be exercised when removing heads. Do not

CAU"ON touch head face with fingers. Do not allow head to bang against

anything.
11. Remove Head #0 or #1.

e REPLACEMENT

1.
2.
3.

Install replacement head.
Tighten head clamps. (Note Torque Requirement during Head Alignment).
Install power supply cover assembly. ‘
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4. Install clip holding head lead springs to carriage assembly.
5. Install quadraclip.
Insure head cables are dressed such that the voice coil does not
(" caumion :touch any cable when heads are loaded and extended to cylinder
Veccrmemanns ! +405. This can be verified when doing head alignment check
and adjustment.
6. Install head harness clamp.
7. Install card cage cover.
8. Install CE Disk Cartridge.
9. Perform Head Alignment Check and Adjustment.

10. Perform Index to Burst Check and Adjustment.
11. Install electronics cover.

° REMOVAL
b. Lower Heads

1. Perform Removal Steps 1 through 21 of Actuator Assembly Removal and
Replacement procedure.
2. Loosen lower head clamps (Figures 6-5 and 6-6).

(rrmmmmnean- . Extreme care should be exercised when removing heads. Do
i CAUTION ' not touch head face with fingers. Do not allow head to bang
frommmmmeme against anything.

‘ 3. Remove Head #2 or #3.
) REPLACEMENT

Install replacement head.

Tighten head clamps. (Not Torque Requirement during Head Alignment).
Install spacer between heads.

Perform replacement Steps 1 through 22 of Actuator Assembly Removal
and Replacement procedure.

6.6.3 EOT ASSEMBLY R & R
e REMOVAL

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop
rotating (START /STOP lamp extinguished). Remove cartridge.

Open top cover (base cabinet only).

Set main circuit breaker to off position.

Remove clectronics cover.

Remove power supply cover and disconnect A1P5.

Remove Relay K1 from power supply board.

On EOT assembly bracket remove top and bottom mounting hex screws
(see TFigure 6-3).

8. Remove EOT assembly.

e REPLACEMENT

1. Install new EOT assembly.

o 1o

O WA W

(éAutlon‘ Insure the EOT scale on carriage assembly does not rub
’ . ,against EOT assembly.
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WO IS Ul Wb

6.6.4

UPPER HEAD CLAMPS

FIGURE 6-6, HEAD REMOVAL AND REPLACEMENT

Install relay K1,

Install power supply cover and connect A1P5.
Perform FEOT Check and Adjustment.

Perform Head Alignment Check and Adjustment.
Perform Index to Burst Period Check and Adjustment.
Perform Track Indicator Check and Adjustment,
Install electronics cover.

Close top cover (base cabinet only).

FIXED DISK R & R

e REMOVAL (See Figure 6-10)

1.

N O U W

Depress START/STOP pushbutton to STOP (out) and wait for spindle to
stop rotating (START/STOP lamp extinguished).

Remove top cover by lifting cover straight up (base cabinet only).
Remove disk cartridge.

Set main circuit breaker to off position.

Remove electronics cover.

Remove power supply cover and disconnect A1P5.

On rack mounted units with Accuride slides, remove coupling screw
securing latch knob to latch mechanism (see Figure 6-17).

Disconnect ground straps from front panel (one on rack mounted units.,
two on base cabinet units is present).

Remove front panel by loosening two screws at bottom of panel and
removing two screws on each side of panel (see Figure 6-7).

Remove the three screws from inside cartridge receiver.

Lift the cartridge receiver up until connector A9P2 can be unplugged
(see Figure 6-7). After A9P2 is unplugged further remove cartridge
receiver.

"CAU"ON‘Whlle lifting cartridge receiver be extremely careful to avoid

Ve, ;damage to the fixed disk.
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12. Remove fixed disk clamp (see Figure 6-8).
13. Remove fixed disk.

REPLACEMENT
1.

6-14

2.
3
4

Inspect replacement disk for defects, replace if required.

Orient disk so that control number (inner ring of disk) is on the top side.
Install fixed disk and insure proper seating.

Install disk clamp and screws finger tight.

" Caunion . While installing cartridge receiver be extremely careful to avoid
Ve ‘damage to fixed disk and receiver harness.

MOUNTING
SCREWS

/
COUPLING SCREW
RACK MOUNTED UNITS

. WITH ACCURIDE SLIDES ONLY

o

L

3

2
-
-
-
.

c

-’
@
o

MOUNTING SCREW

FIGURE 6-7, FRONT PANEL REMOVAL
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5. Torque screws, in a Star Pattern, to 12 Ibf-in.

6. Install cartridge receiver by aligning it on the two small pins on the
deck and connecting A9P2.

7. VYasten cartridge receiver with three screws and torque to 12 lbf-in.

8. Install front panel and ground straps. Insure that insulating strips

are still mounted to front panel and the: is electrical isolation be-
tween front panel and deck.
9. Install latch assembly or knob as required.
10. Perform index to burst period check and adjustment procedure.
11. Install electronics cover.
12. Install top cover (Base Cabinet Only).

CARTRIDGE RECEIVER

= . @\
F\» & IRAN:SDUCER MOUNTING SCREWS

TRANSDUCER MOUNT (2X)

DISK CLAMP

INDEX SECTOR TRAMNSDUCER ASSEMBLY
FIXED DISK

HOLD-DOWN SCREW

A2

FIGURE 6-8., FIXED DISK REMOVAL
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6.6.5 POSITION TRANSDUCER SCALE R & R
e REMOVAL

1.

~ O U W

10.
11.

: N . .
\ CAUNO damage to the fixed disk.

© CAUTION

L P

Depress START /STOP pushbutton to STOP (out) and wait for spindle to
stop rotating (START /STOP lamp extinguished).

Remove top cover by lifting cover straight up (base cabinet only).
Remove disk cartridge.

Set main circuit breaker to OFF position.

Remove electronics cover.

Remove power supply cover and disconnect A1P35,

On rack mounted units with Accuride slides, remove coupling screw
securing latch knob to latch mechanism (see Figure 6-7).

Disconnect ground straps from front panel (one on rack mounted units,
two on base cabinet units).

Remove front panel by loosening two screws at bottom of panel and
removing two screws on-each side of panel (see Figure 6-7).

Remove the three screws from inside cartridge receiver.

Lift the cartridge receiver up until connector A9P2 can be unplugged
(see Figure 6-7). After A9P2 is unplugged further remove cartridge
receiver.,

"\ While lifting cartridge receiver be extremely careful to avoid

. Perform removal Steps 1 through 11 of upper head removal and replacement

procedure.

. Loosen two screws (B) in thermal link bracket (Figure 6-9).
. Disconnect A3P6 from AGC preamp Board and unlace from actuator frame.
. Remove transducer scale assembly by removing the two mounting screws

(Item 3, Figure 6-10), which hold position transducer mount block to deck.

" Extreme care must be exercised in preventing face of trans-
 ducer from coming in contact with other parts.

o REPLACEMENT

Install replacement transducer scale assembly.

Insure that scale assembly does not rub against transducer slider.
Loosen the two upper bracket (with slots) mounting screws (B) and

move bracket flush against the scale assembly.

Tighten the two thermal link mounting screws (C) securing the upper
bracket to the scale assembly.

Tighten the two screws (B) loosened in step 3 securing the upper bracket
to the fixed lower bracket.

Lace A3P6 over top of actuator frame and connect to AGC preamp board.
Perform Steps 1 through 8 of upper heads replacement procedure.

Install cartridge receiver by aligning it on the two small pins on the deck
an.' connecting A9P2,

CAUTION | While installing cartridge receiver be extremely careful to
........... . avoid damage to fixed disk.

Fasten cartridge receiver with three screws.

Install front panel and ground straps.

Install latch assembly or knob as required.

Perform AGC Servo Preamplifier and Inductosyn Check and Adjustment.
Perform FEOT Check and Adjustment.
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14. Perform Head Alignment Check and Adjustment.
15. Perform Index-to-Burst Check and Adjustment.
16. Perform Track Indicator Check and Adjustment.
17. Install electronics cover.

18. Install top cover (base cabinet only).

6.6.6 VELOCITY TRANSDUCER R & R
e REMOVAL

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop

rotating (START/STOP Lamp extinguished).

2, Open top cover (base cabinet).

3. Set main circuit breaker to OFF position.

4. Remove electronics cover,

5. Disconnect connector A3P5 from Preamp Board.

6. Remove transducer end cap from magnet assembly (Figure 6-2).

7. Loosen velocity transducer set screw (Figure 6-10) through hole in
preamp and magnet assembly.

8. Remove transducer through rear of magnet assembly.

/;’f?!‘b
78R
,ﬂ*ﬁ,c?\d o
P i ‘(" "t\ (B’ g
v .- St ﬁ d ATTEMPT TO ROTATE .
o N7 e N ¢ THIS WASHER WHILE
Ayl ! 3 APPLYING FORCE F
Y J
)
. THERMAL L INK
~d- MOUKTING SCREW (C)

UPPER THERMAL >
LINK BRACKET

/’/"'

LOWER THERMAL
INK BRACKET

|
THERMAL LINK
HOLD-DOWN SCREW (A N
" &7
(2]
©
C s
{2209 )

FIGURE 6-9, THERMAL LINK R & R
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e REPLACEMENT

10

2.
3'
4.

5‘

6.
7.

8.
9.

10.

11.
12,
13.
14,

® -

16.
17.

6.6.7

Insert replacement transducer into magnet assembly until flush with end of
magnet.

Tighten set screw through hole in preamp Board.

Install velocity transducer end cap.

Connector A3P5 to preamp Board.

Connect Field Tester/Exerciser to Unit.

Install disk cartridge.

Remove A1P2 from the actuator and power up drive for normal operation.
Insure that K1 has energized.

Manually load heads.

Move carriage by hand insuring that the velocity transducer magnet is not rubbing
against velocity transducer. If rubbing occurs, unload heads, power down unit
and reposition transducer or transducer magnet.

Push carriage forward so that carriage is at forward stop position.

] .
! CAUTION \EWhile performing Steps 11 and 12 keep hands clear of carriage.

Reconnect A1P2.

Execute RTZ command from field tester.

Perform temperature stabilization procedure.

Perform alternate seek between cylinders 293 and 405 (146 and 202 for 100

TPI units).

Monitor '"on cylinder" signal from field tester and adjust velocity gain potentiometer
(see Figure 6-14) for a seek time of 35 +1 milliseconds. (See Fig. 6-17b).

Install electronics cover.

Close top cover.

VELOCITY TRANSDUCER MAGNET R & R

e REMOVAL

o0 -3

9.
10.
11.

12.

13.

14.

. Keep replacement transducer magnet in its shipping container until
CAUTION : ready for installation since contact between magnet and metal
""""""" " objects is harmful to magnet.

Depress Start/Stop switch to stop rotating (Start/Stop lamp extinguished).

Remove disk cartridge.

Open top cover.

Set main circuit breaker to off position.

Remove electronics cover.

Using a 5/32 Allen driver, place tool into hole on rear end panel and

remove panel by loosening hardware (base cabinet only).

Remove power supply cover and disconnect A1P5.

Disconnect A3P1, A3P2, A3P3, A3P4, A3P5 and A3P6 from AGC Servo
Preamplifier.

Remove AGC Servo Preamplifier.

Remove velocity transducer end cap and velocity transducer (see Figure 6-2).
Remove two screws that fasten the magnet to the main deck. Screws are located
underneath the base casting (see Figure 6-3).

Lift the magnet slightly and very carefully slide the magnet assembly out from the
voice coil. Extreme care must be taken to avoid any bending stress to the ’
velocity transducer magnet. '

Remove card cage by performing removal Steps 1 through 13 of card Cage
removal and replacement procedure.

Loosen velocity transducer magnet set screw (Fig. 6-10) and remove magnet.
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e REPLACEMENT

1,
2.

11,
12.
13.

14,

15.
16.
17,
18.

19.

20.
21,

6.6.8

Install replacement velocity transducer magnet aud tighten set screw.

Very carefully slide magnet assembly onto the two guide pins. Extreme care
must be taken to avoid any bending stress to the velocity transducer magnet.
Fasten magnet to the main deck with the two mounting screws (see Figure 6-3).
Install card cage by performing Steps 3 through 9 of Card Cage removal and
replacement procedure.

Install velocity transducer and velocity transducer end cap.

Install AGC Servo Preamplifier.

Connect A3P1, A3P2, A3P3, A3P4, A3P5 and A3P6 to AGC Servo Preamplifier.
Install power supply cover and connect A1P5,

Install rear door panel (base cabinet only).

Install disk cartridge.

Remove A1P2 from the actuator and power up drive for normal operation.
Insure that K1 has energized.

Manually load heads.

Move carriage by hand insuring that the velocity transducer magnet is not
rubbing against velocity transducer. If rubbing occurs, unload heads, power
down unit and reposition transducer or transducer magnet.

Push carrlage forward so that carriage is at forward stop position.

.............

-------------

Reconnect A1P2.

Execute RTZ command from field tester.

Perform temperature stabilization procedure.

Perform alternate seek between cylinders 293 and 405 (146 and 202 for 100

TPI units).

Monitor "on cylinder' signal from field tester and adjust velocity gain potentio-
meter (see Figurc 6-14) for a seek time of 35 +1 milliseconds.

Install electronics cover.

Close top cover.

SPINDLE ASSEMBLY R & R

¢ REMOVAL

10.
11,

6-20

Depress START/STOP pushbutton to STOP (out) and wait for spindle to stop
rotating (START/STOP lamp extinguished).

Remove top cover by lifting cover straight up (base cabinet only).

Remove disk cartridge.

Set main circuit breaker to off position.

Remove electronics cover.

Remove power supply cover and disconnect A1P5.

On rack mounted units with Accuride slides, remove coupling screw securing
latch knob to latch mechanism (see Figure 6-7).

Disconnect ground straps from front panel (one on rack mounted units, two
on base cabinet units if present).

Remove front-panel by loosening two screws at bottom of panel and rem:.7ing
two screws on each side of panel (see Figure 6-7).

Remove the three screws from inside cartridge receiver.

Lift the cartridge receiver up until connector A9P2 can be unplugged (see
Figure 6-7). After A9P2 is unplugged further remove cartridge receiver.
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{"caumioN : While lifting cartridge receiver be extremely careful to avoid

L

12.
13.

14,

........... * damage to the fixed disk.

Remove fixed disk clamp.

Remove fixed disk, carefully avoiding contact with recording surfaces.
Place disk on soft clean surface.

Remove mountmg screws (C) from thermal link bracket (Figure 6-9).

P
' cAuTiON Do not perform Step 15 until Step 14 has been performed.

15. Remove thermal link hold-down screw (A, Figure 6-9).

16. Using a 5/32 Allen driver, place tool into hole on front end panel and
remove panel by loosening hardware.

17. Remove cabinet panels from both sides (base cabinet only).

18. Remove Module bottom cover.

19. Unplug connector A9P1.

20. Perform removal Steps 1 through 6 of the sector ring removal and replace-
ment procedure.

21. Remove spindle drive belt (Figure 6-11), by applying pressure to edge
of drive-motor plate near ATTB1.

22. Rotate spindle to positions where spindle mounting bolts are visible
through access hole and remove bolts through access hole,

23. Carefully lift spindle slightly.

24, Detach thermal link from spindle. Note sequence of fiber washers mount-
ing bolt (Figure 6-9). Swing thermal link out of the way.

25. Remove spindle assembly.

e REPLACEMENT

1. Attach thermal link to replacement spindle.

2. Install spindle with the mounting bolts,

3. Rotate spindle and verify that thermal link is not contacting spindle flange.

4, Install thermal link hold-down screw (A) and washer and tighten screw in
accordance with the following criteria: (Refer to Figure 6-9.) With a force
gauge plunger, apply a force F of 2 to 3 1/2 Ibf (8.9 - 15.6 N) at a point
1/2" (12,7 mm) from center line of hold down screw (A). Tighten the hold
down screw v.hile at the same time rotating the washer with something such
as a screw driver blade. When the washer can no longer be rotated, back
off the hold down screw until the washer can barely be rotated. Force F
as given above should be continually maintained during this adjustment.

5. Loosen the two upper bracket (with slots) mounting screws (B) and move
bracket flush against the scale assembly.

6. Tighten the two thermal link mounting screws (C) securing the upper
bracket to the scale assembly.

7. Tighten the two screws (B) securing the upper bracket to the fixed lower
bracket.

8.. Install spindle drive belt (Figure 6-11) by applying pressure to edge of
drive motor plate near A7TTB1.

9. Install sector ring.

10. Install transducer mount assembly by performing replacement Steps 7
through 12 of the sector ring removal and replacement procedure.

11. Reconnect A9P1,

77641952-E 6-21




12,
13.

14.

Clean spindle rim area with media cleaning solution.

Prior to installing fixed disk, inspect disk for scratches or defects. If
disk is unacceptable, replace with new one.

Clean disk surface with lint-free gauze, dampened (not soaked) with media
cleaning solution.

. Install fixed disk and insure proper seating.
. Install disk clamp. Torque screws to 12 lbf-in (1.3 Nm).
. -Install cartridge receiver by aligning it on the two small pins on the deck

and connecting A9P2,

CAUTION ‘:‘A{hile cgrtridge recqiver be extremely careful to avoid damage to
___________ ' fixed disk and receiver harness.

. Fasten cartridge receiver with three screws.
. Install front panel and ground straps. Insure that insulating strips are

still mounted to front panel and there is electrical isolation between front
panel and deck.
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18. Install latch assembly or knob as required.

19. Perform Fixed Disk Index/Sector Transducer Check and Adjustment.
s 20. Perform Static Eliminator Check.

21. Perform Cartridge Index/Sector Transducer Check and Adjustment.

22, Perform AGC Servo Preamplifier and Inductosyn Check and Adjustment.

23. Perform EOT Check and Adjustment.

24, Perform Head Alignment Check and Adjustment.

25. Perform Index to Burst Period Check and Adjustment procedure.

26. Install module bottom cover.

27. Install side panels (base cabinet only).

28. Install front end panel (base cabinet only).

29. Install electronics cover.

30. Install top cover (base cabinet only).

VOLTAGE SELECT
MAIN CIRCUIT BREAKER PLUG (P12)
cs 1

N )
Sl L= :

A2PS
L - /
MOTHER BOARD
POWER / COVER
SUPPLY ASH | v
AlPI3
APl |
® o A2P6

— ;

W\
(-]

Y
(@

PLASTIC SLIDE STABILIZER
(RACK MOUNTED UNITS ONLY)

BLOWER-HOTOR

WIRES ROUTED BETWEEN —
AIR FILTER AND STANDOFF TO

PREVENT SHORTING OF BRAKE PWB ©

[Te= J/

[~———— DRIVE MOTOR
PULLEY

ABSOLUTE FILTER ———oe |

.

\omvz BELT

SECTOR RING —

1
®
— ir%'

STATIC ELIMINATOR ——

AND MOUNT ING BRACKET s 1] SECTOR
S ° & > TRANSDUCER
/ \ . MOUNT
FILTER EXPANDER BRACKET /‘ :'f
o \ AgP1
Er A
RETAINER FIXED DISK BLOWER
SCREW INDEX/SECTOR
TRANSDUCER
FIGURE 6-11, MODULE LOCATOR (BELOW DECK) ‘

77641952-C




6.6.9 CARTRIDGE DISK INDEX/SECTOR TRANSDUCER R & R

REMOVAL

1. Depress START/STOP pushbutton to STOP (out) and wait for spindle to stop
rotating (START/STOP lamp extinguished).
2. Remove top cover by lifting cover straightup (base cabinet only).
3. Remove disk cartridge.
4, Set main circuit breaker to off position.
5. Remove electronics cover.
6. Remove power supply cover and disconnect A1P5.
7. On rack mounted units with Accuride slides remove coupling screw securing
latch knob to latch mechanism (see Figure 6-7).
8. Disconnect ground straps from front panel (one on rack mounted units, two on
base cabinet units if present).
9. Remove front panel by loosening two screws at bottom of panel and removing two
screws on each side of panel (see Figure 6-7).
10. Remove the three screws from inside cartridge receiver.
11. Lift the cartridge receiver up until connector A9P2 can be unplugged (see Figure
6-7). After A9P2 is unplugged further remove cartridge recceiver.

\
Veeeeeeooooo..xdamage to the fixed disk.

12. Remove transducer assembly from receiver hy removing 4 screws (Figure 6-8).
13. Remove transducer from mount by loosening clamp Allen set screw.

REPLACEMENT

1. Install new transducer into mount. Tighten Allen screw.

2. Install transducer assembly on receiver with four mounting screws making sure
harness lies in groove.

3. Install cartridge receiver by aligning it on the two small pins on the deck and
connecting A9P2.

L CAUTION | While installing cartridge receiver be extremely careful to avoid
oo+ damage to fixed disk and receiver harness.

4, Tasten cartridge receiver with three screws.

Install front panel and ground straps. Insure that insulating strips are still
mounted to front panel and there is electrical isolation between front panel
and deck.

6. Install latch assembly or knob as required.

7. Perform Cartridge Index/Sector Transducer Check and Adjustment.

8. Perform Index-to-Burst period check and adjustment,

9. Install electronics cover.
10. Install top cover (base cabinet only).

[%2]

6.6.10 FIXED DISK INDEX/SECTOR TRANSDUCER R & R

REMOVAL

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop rotating
(START/STOP lamp extinguished).

2.  Remove top cover by lifting cover straightup (base cabinet only).

3. Remove disk cartridge.
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4. Set main circuit breaker to off position.
5. Using a 5/32 Allen driver, place tool into hole on front end panel and remove
panel by loosening hardware.
6. Remove right side panel (when viewed from rear of unit, base cabinet only).
7. Remove module bottom cover.
8. On rack mounted units with Accuride slides, remove coupling screw secur-
ing latch knob to latch mechanism (see Figure 6-7).
9. Disconnect ground straps from front panel (one on rack mounted units,
two on base cabinet units is present).
10. Remove front panel by loosening two screws at bottom of panel and removing
two screws on each side of panel (see Figure 6-7).
11. Remove electronics cover.
12. Remove the three screws from inside cartridge receiver.
13. Lift the cartridge receiver up until connector A9P2 can be unplugged (see
Figure 6-7). After A9P2 is unplugged further remove cartridge receiver.
" CAUTION While lifting cartridge receiver be extremely careful to avoid damage
SRR " to the fixed disk.
14. Disconnect A9P1 and unlace harness from around blower motor assembly.
15. Loosen index sector transducer clamp screw.
16. Remove transducer from mount.
REPLACEMENT
1. Install new transducer in mount.
2. Connect A9P1 and lace harness around blower motor assembly.
3. Perform fixed disk index/sector transducer check and adjustment procedure.
4. Replace cartridge receiver by aligning it on the two small pins on the deck

and connecting A9P2.

"caynion  While installing cartridge receiver be extremely careful to avoid damage

5. Fasten cartridge receiver with three screws.
6. Install front panel and ground straps. Insure that insulating strips are still mounted
to front panel and there is electrical isolation between front panel and deck.

7. Install latch assembly or knob as required.

8. Install electronics cover.

9. Install module bottom cover.

10. Install cabinet side panel.

11. Install front end panel (base cabinet only).

12. Install top cover.
6.6.11 STATIC ELEMINATOR AND RETAINER SCREW R & R
o REMOVAL

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop

[NV o)

[o oBES Mo p RS |
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..... to fixed disk and receiver harness.

rotating (START/STOP lamp extinguished).

Remove disk cartridge.

Set main circuit breaker to off position.

Using a 5/32 Allen driver, place tool into hole on .ront panel and remove
panel by loosening hardware.

Remove right side panel (when viewed from rear of unit, base cabinet only).
Remove module bottom cover.

Remove static eliminator (Figure 6-11) by removing one screw.

At the cartridge receiver side, align one of the holes in the spindle assembly

with one of the Allen head screws which mounts the spindle to the base deck.

Insert the proper size wrench into the screw head. This will prevent the
spindle turning while removing the retainer screw.
Remove retainer screw (Figure 6-11).
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REPLACEMENT

O O

l6ll

Apply Loctite to threads of replacement retainer screw and install.
Install replacement static eliminator.

Adjust static eliminator for contact with spindle shaft (retainer screw) to
a spring deflection of approximately 100-150 Grams.

Perform Static Eliminator Check procedure.

Install module bottom cover.

Install cabinet side panel.

Install front end panel (base cabinet only).

SECTOR RING R & R

REMOVAL

1.

2.
3.

i=N

[$2]

EP

OO -TI0 U — -1
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Depress START/STOP switch to STOP (out) and wait for spindle to stop
rotating (START/STOP lamp extinguished).

Set main curcuit breaker to off position.

Using a 5/32 Allen driver, place tool into holes on front end panel by
loosening hardware.

Remove right side panel (when viewed from rear of unit, base cabinet only
and remove module bottom cover.

Remove transducer assembly mount (see Figure 6-11) by removing one
screw (note orientation of sector option).

Remove static eliminator and its mounting bracket (see I'igure 6-11).
Remove sector ring (see Figure 6-11) by removing two screws.
LACEMENT

Install replacement sector ring.

Install static eliminator and bracket.

Install transducer and mount.

Perform Fixed Disk Index/Sector Transducer Adjustment Procedure.
Adjust static eliminator for contact with spindle shaft.

Perform Static Eliminator Check.

Install module bottom cover.

Install cabinet side panel.

Install front end panel (base cabinet only).

CARTRIDGE ON SWITCH R & R

REMOVAL

1.

bt B o2 B 52 B S JURS o]

10.

Depress START/STOP pushbutton to STOP (out) and wait for spindle to
stop rotating (START/STOP lamp extinguished).

Remove top cover by lifting cover straightup (base cabinet only).

Remove disk cartridge.

Set main circuit breaker to off position.

Remove electronics cover.

Remove power supply cover and disconnect A1P5.

On rack mounted units with Accuride slides, remove coupling screw secur-
ing latch knob to latch mechanism (see Figure 6-7).

Disconnect ground straps from front panel (one on rack mounted units,
two on base cabinet units if present).

Remove front panel by loosening two screws at bottom of panel and remov-
ing two screws on each side of panel (see Figure 6-7).

Remove the three screws from inside cartridge receiver.
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11. Lift the cartridge receiver up until connector A9P2 can be unplugged (see
Figure 6-7). After A9P2 is unplugged further remove cartridge receiver.

.............

¢
] ' the fixed disk. ‘

12. Disconnect wires from cartridge on switch.
13. Remove two screws, washers and nuts securing switch assembly to hold-
down arm and remove switch. (Reference Figure 6-12).

e REPLACEMENT

1. Install replacement switch.

2. Close hold-down arms.

3. Check switch status with multimeter set on RX1 scale. Indication should
be zero ohms.

4, With disk cartridge installed, check switch status with multimeter set to
RX1 scale. Meter should indicate zero ohms.

5. If switch does not read zero ohms, adjust as follows:
a. Loosen hold-down arm adjustment screws (Figure 6-12).
b. Adjust hold-down arm for contact with cartridge disk cover.
c. Tighten adjustment screws.

6. Check switch status with multimeter for zer»o ohms. If switch does not in-
dicate zero ohms, replace switch.

7. Connect wires to switch.

8. Override solenoid (see Figure 2-1) and open hold-down arms.

9. Install cartridge receiver by aligning it on the two small pins on the deck

| and connecting A9P2.

e .y ' While installing cartridge receiver be extremely careful to avoid damage
¢ CAUTION " . .
\eveeeee--....: to fixed disk and receiver harness.

10. Fasten cartridge receiver with three screws.

11. Install front panel and ground straps. Insure that insulating strips are
still mounted to front panel and there is electrical isolation between front
panel and deck.

12. Install latch assembly or knob as required.

13. Perform index to burst period check and adjustment procedure.

14. Install electronics cover.

15. Install top cover (base cabinet on'y).

6.6.14 DISK BRUSH ASSEMBLY R & R
e REMOVAL

1. Depress START/STOP pushbutton to STOP (out) and wait for spindle to

stop rotating (START/STOP lamp extinguished).

Remove top cover by lifting cover straight up. (Base cabinet only)

Remove disk cartridge.

Set main circuit breaker to off position.

Remove electronics cover.

Remove power supply cover and disconnect A1P5.

On rack mounted units with Accuride slides, remove coupling screw secur-

ing latch knob to latch mechanism (see Figure 6-7).

8. Disconnect ground straps from front panel (one on rack mounted units,
two on base cabinet units).

O O W
e o e e = e
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10.
11.

CONTROL PANEL

SWITCH BOARD

CARTRIDGE-ON SWITCH

HOLD-DOWN ARM

PACKLOCK
ASSEMBLY

POWER SUPPLY
COVER ASSEMBLY

_____ BRUSH HOLDER ASSEMBLY N

BRUSH SWITCH

FIGURE 6-12., PACKLOCK AND BRUSH ASSEMBLIES

Remove front panel by loosening two screws at bottom of panel and remov-
ing two screws on each side of unit holding front panel to cartridge receiver
(see Figure 6-17).

Remove the three screws from inside cartridge receiver.

Lift the cartridge receiver up until connector A9P2 can be unplugged (see
Figure 6-7). After A9P2 is unplugged further remove cartridge receiver.

! caumion ' While lifting cartridge receiver, be extremely careful to avoid damage

------- ' to the fixed disk.

12, Disconnect A1P3 and A1P7.
13. Disconnect wires from brush retract switch (see Figure 6-12).
14. Remove three mounting screws from the brush assembly. One screw is
countersunk.
15. Remove brush assembly.
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¢ REPLACEMENT
1. Install new brush assembly with the 3 mounting screws. .
NOTE : Verify that brushes are full retracted for the following check.

2. With a multimeter set on RX1 scale check that switch actuates when brushes
are clear of disk area.

3. If switch actuation does not occur as indicated in previous step, replace
switch.

4. Reconnect wires to brush retract switeh.

5. Install cartridge receiver by aligning it on the two small pins on the deck
and connecting A9P2.

1 ! While installing cartridge receiver be extremely careful to avoid damage
¢ CAUTION | . . .
\veooveeen....» to fixed disk and receiver harness.

6. Fasten cartridge receiver with three screws.

7. Install front panel and ground straps. Insure that insulating strips are
still mounted to front panel and there is electrical isolation between front
panel and deck.

8. Install latch assembly or knob as required.

9. Connect A1P3 and A1P7.

10. Install power supply cover and reconnect A1P5.

11. Perform Index to Burst Period Check and Adjustment procedure.

12. Install electronics cover.

13. If necessary mark up label on cartridge receiver showing brush alignment
when full retracted.

14. Install top cover (base cabinet only).

6.6.15 BRUSH MOTOR R & R
e REMOVAL ‘

1. Perform removal Steps 1 through 12 of Disk brush removal procedure.
2. Remove the two mounting screws from the motor.
3. Remove brush motor.

e REPLACEMENT

1. Install new brush motor. Insure brushes are fully retracted. Turn motor
as necessary until mounting holes are aligned and brushes are fully re-
tracted. Brush indicator should align with indicator on cartridge receiver.

2. Perform replacement Steps 3 through 11 of Disk brush removal and replace-
ment procedure to complete installation.

6.6.16  SPINDLE DRIVE MOTOR ASSEMBLY R & R
e REMOVAL

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop
rotating (START/STOP lamp extinguished).

2. Set main circuit breaker to off position.

3. Disconnect unit from main power source.

‘"caution : Failure to disconnect or turn off main power source may result in in-
Ve .---jury to service personnel.

4, Using a 5/32 Allen driver, place tool into holes on end panels and remove front and
rear end panels by loosening hardware (base cabinet only).

Remove both cabinet side panels (base cabinet only).

Remove module bottom cover.

Disconnect A2P5, A1P13 and A1P14 (Figure 6-11) from power supply.

Remove plastic slide stabilizer (rack mount unit only).
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10.
11.

12,

13.
14.

Remove spindle drive (Figure 6-11) by applying pressure to edge of drive-
motor plate near A7TB1.

Remove nut and washers from stud of post-motor A (Figure 6-13.1).

Remove spring from post-motor A. Then remove post-motor and flat washers
from stud.

Support motor assembly to prevent it from falling and remove the four
mounting screws.

Note hardware buildup on mounting screws: also be careful not to lose
the four shoulder washers between motor plate and base deck.

Carefully lower drive-motor assembly out of unit.
Remove locking collar on drive-motor pulley and remove pulley from shaft.

e REPLACEMENT

1.

-1 O U

©

10.
11.
12.

13.
14.
15.
16.

Install pulley on replacement drive-motor assembly. Insure that Woodruff
key is still installed on motor shaft. Install locking collar and torque to

70 Ibf-in. Pulley must be 0.031 #0.010 in. (0.79 *0.25mm) above motor plate.
Place the four shoulder washers in the one mounting hole and three slots
between the motor plate and base deck (Figuer 6-11 and 6-13.1).

Install the assembly to the base deck. Tighten the four mounting screws
far enough to hold the assembly so the other end of the spring can be
installed.

Using Figure 6-13.1, place washers and post-motor A onto the stud.

Mount the spring into the post-motor slot.

Install washers and nut.

Torque the four mounting screws to 15 Ibf-in. Insure that the motor plate
moves freely on the Delrin washers.

Install the belt on the pulley.

Turn the pulley and belt by hand and verify that the belt and pulleys have
proper clearance and the belt track’s properly.

Install the plastic slide stabilizer (rack mount only).

Connect A2P5, A1P13 and A1P14 (Figure 6-11).

Check the resistance between the drive-motor plate and the module casting.
If DC ground is connected to AC ground, the resistance should be less
than one ochm. If DC ground is isolated from AC ground, the resistance
should be greater than 1000 ohms.

Install the module bottom cover,

Install the cabinet side panels.

Install front and rear end panels (base cabinet only).

Connect the unit to the main power source.
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6.6.17 CARD CAGE PRINTED CIRCUIT BOARD R & R

CAUTION
The circuit assemblies contained in this equipment can be degraded or destroy-
ed by ELECTRO-STATIC DISCHARGE (ESD).

Static electrical charges can accumulate quickly on personnel, clothing, and
synthetic materials. When brought in close proximity to or, in contact with
delicate components, ELECTRO-STATIC DISCHARGE or FIELDS can cause
damage to these parts. This damage may result in degraded reliability or
immediate failure of the affected component or assembly.

To insure optimum/reliable equipment operation, it is required that technical

support personnel discharge themselves by periodically touching the chassis

ground prior to and during the handling of ESD susceptable assemblies. This
procedure is very important when handling Printed Circuit Boards.

Printed Circuit Boards should be handled or transported in electrically con-
ductive plastic bags to insure optimum protection against potential ESD
damage.

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop

rotating (START/STOP lamp extinguished).

Set main circuit breaker to off position.

Open top cover (base cabinet only).

Remove electronics cover.

Remove clamp from card cage cover.

Remove card cage cover.

Using card extractor remove required circuit board. Not setting of any
option switches (I/0 Control, Sector and Data Recovery board). Set option
switches on replacement board to same setting.
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If I/O Board is to be replaced, remove four board mounting screws., Also
Terminator modules, if required, must be removed from old board and
installed in new one,

If R/W/E Board is replaced, head connectors must be disconnected and
two resistor modules must be removed from old board and installed in new one.

. Insure head cables are dressed such that the voice coil does not touch any

S . cable when heads are loaded and extended to cylinder 405.

10.
11.

6.6.18

Carefully install replacement board, insuring that all pins are engaged be-
fore completely installing board,

If the following circuit boards are replaced, the designated checks and
adjustments must be performed.

A, Servo Preamp
1. AGC Servo Preamplifier and Inductosyn Check and Adjustment.
. FEOT Check and Adjustment.
. Head Alignment.
. Index-to-Burst Period Check and Adjustment.
ervo Board
. Connect Field Tester/Exerciser to unit.
. Perform Temperature Stabilization.
. Perform Steps 19 through 27 of AGC Servo Preamplifier and Inducto-
syn Check and Adjustment.
C. Sector Board
1. Index-to-Burst Period Check and Adjustment.

2
3
4
B.S
1
2
3

Install card cage cover and clamp.
Install electronics cover,

POWER SUPPLY R & R

e REMOVAL

1.

Depress START /STOP switch to STOP (out) and wait for spindle to stop
rotating (START /STOP lamp extinguished).

Open top cover (base cabinet only).

Set main circuit breaker to OFF position.

Disconnect unit from main power source.

“"CAUTION Failure to disconnect or turn off main power source may result in

............

6-30

... injury to service personnel.

Using a 5/32 Allen driver, place tool into hole on rear end panel and remove
panel by loosening hardware (base cabinet only),

Remove electronics cover.

Remove AC line cord and bracket (see Figure 6-11).

Open power supply cover assembly, disconnect A1P5 and remove cover,
Disconnect A1P2, A1P3 and A1P7 (see Figure 6-13).

Disconnect A1P13 and A1P14 (see Figure 6-11).

Disconnect ribbon cable A2P2 from mother board (see Figure 6-11).

At rear of power supply, disconnect AC ground cable connected to base or
rack frame.

Disconnect DC ground strap on deck plate (see paragraph 3.9.2 and note below).
Remove three screws holding power supply in place.

Remove power supply being very careful not to lose nylon isolation washers
between power supply and deck plate.
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e REPLACEMENT

Power supply is shipped with logic (DC) ground and chassis (AC) ground
NOTE: connected together. Verify needed configuration from removed power
supply or see paragraph 3.9.2 (Grounding Option) if Installation instructions.

1. Install new power supply so tht mounting holes are aligned.

e Insure gasket between power supply and absolute filter is properly aligned.
:\ CAUTION ' If not properly aligned, air flow can be restricted causing damage to
""""""" power supply.

2. Reverse removal procedure to complete installation.

PN

FIGURE 6-13, POWER SUPPLY ASSEMBLY

6.6,19 PIGGYBACK POWER BOARD R & R
e REMOVAL

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop
rotating (START /STOP lamp extinguished).

2. Open top cover (base cabinet only).

3. Set main current breaker to off position.

4. Disconnect unit from main power source,

...............

. caunioN : Failure to disconnect or turn off main power source may result in
e "injury to service personnel,

5. Remove electronics cover.
6. Open power supply cover assembly.
7. Disconnect A1P5 and remove power supply cover.
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Disconnect A1P1, A1P2, A1P3, A1P4, A1P7 and A1P8 (see Figure 6-13).
Remove DC grounding screw noting assembly configuration.

Remove screw and insulating washer from wind tunnel located between re-
lay K1 and power board #2.

11. Remove board assembly being careful not to lose spacers located under
ground option (corner of board assembly). ’

e REPLACEMENT

1. Install new board assembly
2. Reverse removal procedure to complete installation.

6.6.20 CARD CAGE/MOTHER BOARD R & R
e REMOVAL

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop
rotating (START /STOP lamp extinguished). )

2, Open top cover (base cabinet only).

3. Set main circuit breaker to off position.

4, Disconnect unit from main power source,

O O ®©

Failure to disconnect or turn off main power source may result in in-
jury to service personnel,

Remove electronics cover.

Disconnect 1/0 connector ribbon cables. -

. Remove four screws holding I1/O Board to card cage and remove Board. Dis-
regard this step if card cage is only removed to facilitate other removal and
replacement procedures.

8. Remove card page cover and clamp and quadraclip from head connectors on
R/W/E board (see Figure 6-4).
9. Disconnect head connectors.

10. Using a 5/32 Allen driver, place tool into hole on rear end panel and remove

panel by loosening hardware (base cabinet only).

11. Disconnect A2P2, A2P4, A2P5 and A2P6 from mother board (see Figure 6-11).

12. Disconnect ground strap from deck plate.

13. Remove three screws securing card cage and remove card cage.

14. Using card extractor, remove all boards.

15. Remove the 5 screws holding the mother cover and board together. Watch

for fiber washer.

16. Separate mother cover and board from card cage. Do not lose star washers.

e REPLACEMENT

1. Attach mother' cover and board to card cage assembly. Be careful not to over-
tighten, plastic bracket strips out easily.

2. Install all circuit boards.

Install card cage with three mounting screws.

Install connectors removed in Steps 9 and 11.

TG
o o

o

Insure head cables are dressed such that the voice coil does not touch
any cable when heads are loaded and extended to cylinder 405.

5. Install quadraclip and head cable clamp.

6. Replace I/0 Board if removed in Step 7. (Removal procedures).
7. Reconnect 1/0 Ribbon Cables.

8. Install ground strap.

9. Install carc cover and clamp.

10. Install electronics cover.

11. Install rear end panel (base cabinet only).

12. Connect unit to main power source.

13. Close top cover (base cabinet only). o
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6.6.21

BLOWER MOTOR ASSEMBLY R & R (BASE CABINET)

e REMOVAL

1.

2‘
3.
4

[=2 <))
o o

13.

Depress START/STOP switch to STOP (out) and wait for spindle to stop
rotating (START/STOP lamp extinguished).

Set main circuit breaker to off position.

Remove top cover by lifting cover straight up (base cabinet only).

Using a 5/32 Allen driver, place tool into holes on end panels and remove
front and rear end panels by loosening hardware (base cabinet only).
Disconnect ground straps from front panel if present.

Remove both cabinet side panels (base cabinet only).

Remove front panel by loosening two screws at bottom of panel and remov-
ing two screws on each side of panel (see Figure 6-7).

Remove the pre-filter and disconnect A1P13 (Figure 6-11) from power sup-
ply assembly.

Remove filter expander bracket and absolute filter (Figure 6-1).

Remove nuts from studs that secure module to base {rame (two nuts are

in pre-filter area and one nut is below actuator magnet).

Unlace motor harness.

Support blower assembly to prevent it from falling and remove three screws
securing blower assembly.

Remove blower assembly.

e REPLACEMENT

1.
2.

NOTE :

Install replacement blower motor assembly.
Reverse the removal procedure to complete the installation.

Slightly tighten the three screws securing the blower motor then align
the air chute with the absolute filter. Finish tightening the blower
motor screws (do not over compress rubber washes on the three screws).

6.6.22 BLOWER MOTOR ASSEMBLY R & R
e REMOVAL

1.

>
P

©oo-gaowum
e s s e e

Depress START/STOP switch to STOP (out) and wait for spindle to stop
rotating (START /STOP lamp extinguished).

Set main circuit breaker to off position.

Unlatch the latch assembly securing the unit in the cabinet.

Remove the front panel by loosening two screws at the bottom of the panel
and removing two screws on each side of the panel (see Figure 6-7).
Disconnect plug A1P13 from power supply (see Figure 6-11).

Remove filter, expander, bracket and absolute filter (see Figure 6-1).
Unlace the motor harness from side of main deck.

Remove the air inlet cover (held in placc by three screws).

Remove the three screws holding the blower motor in place and remove
blower motor.

e REPLACEMENT

1.
2.

NOTE:

Install blower motor assembly.
Reverse the removal procedure to complete the installation.

Slightly tighten the three screws securing the blower motor then align
the air chute with the absolute filter. Finish tightening the blower
motor screws (do not over compress rubber washers on the three
screws).
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6.6.23 DRIVE MOTOR PULLEY AND BELT R.& R
o REMOVAL
1. Depress START/STOP switch to STOP (out) and wait for spindle to stop
rotating (START /STOP lamp extinguished).
2. Set main circuit breaker to OFF position.
3. Disconnect unit from main power source.
S + Failure to disconnect or turn off main power source may result in
. CAUTION .. . .
Ve ‘injury to service personnel.
4, Using a 5/32 Allen driver, place tool into holes on end panels and remove
front and rear end panels by loosening hardware (base cabinet only).
5. Remove right side panel (when viewed from r,éar of unit, cabinet only).
6. Extend unit to its fully extended position (rack only).
7. Remove module bottom cover,
8. Remove mounting screw from fixed disk index sensor mount. Note hole
orientation of dowel pin for sector option (see Figure 3-11).
9. Remove spindle drive belt (Figure 6-11) by applying pressure to edge of
drive-motor plate near A7TTB1,
10. Remove belt by guiding belt between static eleminator and retainer screw
(see Figure 6-11).
11. Remove locking collar on drive motor pulley.
12. Remove drive motor pulley. Be careful not to lose Woodruff key.

e REPLACEMENT

1.
2.

(320
o« e

HOWOID

-

6-34

Place Woodruff key into drive motor keyway.
Install new drive motor pulley. Insure that Woodruff key is properly
placed in keyway.

COLLAR
PULLEY

Install locking collar per figure above and tighten to 70 lbf-in. Gap between
drive motor plate and top of pulley must be 0.031 *0.01 in. (0.79 *0,25mm).
Guide new drive belt between static eliminator and retainer screw.

Install spindle drive belt (Figure 6-11) by applying pressure to edge of
drive-motor plate near ATTB1.

Replace fixed disk sensor mount.

Perform Fixed Disk Index/Sector Transducer Check and Adjustment,
Install module bottom cover.

Install side panel (base cabinet only).

Connect unit to main power source,

Install rear end panel (base cabinet only).
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FIGURE 6-13.,1. HARDWARE BUILDUP

6.6,24 PACK LOCK ASSEMBLY OR PACK LOCK SOLENOID R & R
e REMOVAL

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop
rotating (START /STOP lamp extinguished).

Remove top cover by lifting cover straight up (base cabinet only).

Extend unit to its fully extended position (rack only).

Remove disk cartridge.

Set main circuit breaker to Off position.

Remove electronics cover. .

On rack mounted units, remove coupling screw securing latch knob to
latch mechanism (see Figure 6-17).

8. Disconnect ground straps from font panel (one on rack-mounted units,
two on base cabinet units if present).

9. Remove front panel by loosening two screws at bottom of panel and re-
moving two screws on each side of unit holding front panel to cartridge
receiver (see Iigure 6-7).

10. Remove the three screws from inside cartridge receiver.

11. Lift the cartridge receiver up until connector A9P2 can be disconnected.

After A9P2 is disconnected, further remove cartridge receciver.

OO LN

:( caunioN : While lifting cartridge receiver be extremely careful to avoid damage

............. > to the fixed disk.

12. If not replacing solenoid only, proceed to Step 18. Remove solenoid from
pack lock assembly and receiver harness.

13. Loosely install replacement solenoid on pack lock assembly.

14. With the pack lock in an open position, place a 0.015 in. (0.38 mm) shim
between pack lock and solenoid plunger. Push solenoid toward.pack lock
as far as it will go (plunger touching rear of solenoid).

15. Tighten solenoid screws and remove shim.

16. Using a small screwdriver, push back plunger and verify clearance.
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17.

18.

19.
20.

21.

Reconnect receiver harness to solenoids. Proceed to Step 3 of Replace-
ment Procedure. ‘
Using a pencil, outline the outside edges of the bracket legs on the pack
lock assembly to be removed.

Note orientation of the wires connected to the pack lock switch.
Nisconnect receiver harness terminals connected to pack lock switch and
pack lock solenoid.

Remove pack lock assembly from deck.

e REPLACEMENT

1.

1

6.7

(e~ IoTNe o BN B o)

Install new pack lock assembly within outline on deck.

Connect receiver harness terminals to pack lock switch and pack lock
solenoid.

Install cartridge receiver by aligning it on the two small pins on the deck
and connecting A9P2.

' While installing cartridge receiver be extremely careful to avoid damage
' to fixed disk and receiver harness.

Fasten cartridge receiver with three screws.

Install front panel to cartridge receiver. Insure that insulating strips
are still mounted to brackets on front panel and there is electrical isola-
tion between front panel and deck.

Connect ground straps.

Install latch assembly (rack only).

Perform Index to Burst Period Check and Adjustment.

Install electronics cover.

Install top cover (base cabinet only).

CHECK AND ADJUSTMENT PROCEDURES

This section contains procedures that may be used to check for malfunctioning
parts, to determine whether disk drive is operating within published specifications,
or to adjust disk drive for proper operations. Before any electronics checks or
adjustment are performed, the disk drive must go through a temperature stabiliza-
tion process.

6.7.1

TEMPERATURE STABILIZATION CHECK AND ADJUSTMENT

1. If disk unit has not been operating, or a CE disk cartridge has been installed,
allow unit to exercise for twenty minutes. TI'cr an additional ten minutes, allow
unit to sit in a heads loaded, unit ready condition. Perform this with clectronic
cover on. Perform needed checks and adjustments or;

2. If disk unit has been operating, allow unit to sit in a heads loaded, unit ready
condition, for ten minutes (with electronic cover on), before proceeding with
checks and adjustments.
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'6.7.2 AGC SERVO PREAMPLIFIER AND INDUCTOSYN CHECK AND ADJUSTMENT

NOTE 1: Prior to performing this adjustment perform Steps 12, 13 and 14. If
* Step 14 is within spec proceed with Step 15, if not, start with Step 1.

Portions of the Inductosyn alignment must be made under dynamic
NOTE 2: conditions. If the Field Test Exerciser is not utilized appropriate
* provisions must be made in the computer sysiem to cover these condi-
tions.

i v In performing this procedure, care must be exercised to prevent severe
NN . and extended contact between position transducer and slider.

1. If position transducer, AGC preamp, or Servo Board has been replaced, insure
that all connectors are plugged into their respective receptacles.

2. Connect field tester/exerciser to unit.

3. Remove A1P2 from the actuator and power up drive for normal operation. It
is necessary that a disk cartridge is installed in the drive and relay K1 on
power board #1 has energized.

4. Install a jumper from TP1 to -5 V supply (TP9). See¢ Figure 6-14.

5. Connect oscilloscope to C24 (point A of Figure 6-14). Set scope for internal
trigger and auto sync.

6. Move carriage by hand, back and forth between cylinders 000 and 405 (000
and 202 for 100 TPI units) and observe waveform on oscilloscope.

7. If amplitude of waveform is 1.0 *0.05 volts peak to peak (see Figure 6-15),
do not make any adjustment and proceed to Step 9, if not proceed to Step 8.

8. If waveform is not within above stated tolerances, loosen transducer mount
block forward-most screw (right item 3, Figure 6-10), and adjust cam (item 4,
Figure 6-10) for proper amplitude. If this adjustment is not sufficient, loosen
transducer scale mounting screw (item 1, Figure 6-10). It may be necessary
to make sequential adjustments of the cam and eccentric screw to obtain proper
amplitude tolerances.

9. Tighten transducer scale mounting screw (item 1, Figure 6-10) to 18 lbf-in,

10. Verify the waveform amplitude is still 1.0 +0.05 volts peak to peak between
cyvlinders 000 and 405 (000 and 202 for 100 TPI units).

11. Remove jumper from TP1 and TP9.

12. Connect oscilloscope to TP3.

13. Move carriage by hand back and forth between cylinders 000 and 405 (000 and
202 for 100 TPI units) and observe waveform on oscilloscope.

14. Amplitude of waveform must be 5 +0.6, -0.2 volts peak to peak. If not, repeat
Steps 4 through 10 again. If adjustment cannot be performed, replace AGC
preamp. Waveform will be similar to Figure 6-15 except for difference in amp-
litude.

15. Push carriage forward so that carriage is at forward stop position.

:( CAUTION  While performing Steps 16 and 17, keep hands clear of carriage.

16. Reconnect A1P2.

17. Execute RTZ Command from field tester,

18. Perform temperature stabilization procedure.

19. Perform alternate seek between cylinders 293 and 405 (146 and 202 for 100 TPI
units).

20. Monitor "On Cylinder" signal from field tester and adjust velocity gain potentio-

meter R73 (see I'igure 6-14) for a seek time of 35 *1 milliseconds (sce l'igure
6-17b). Adjust sync to get correct waveform.
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21. Perform an alternate seek from cylinder 200 to 201 (100 to 101 for 100 TPI
units). Sync oscilloscope with "On Cylinder" signal on exerciser. Monitor
TP3 and adjust potentiometer R74 on preamp board (see Figure 6-14) so that
the amplitudes are balanced (in relationship to each other) within *100 mV of
logic ground. Figure 6-16a shows waveforms unbalanced and Figure 6-16b
shows them balanced.

22, This adjustment should be repeated whenever the drive exceeds *150 mV
from logic ground.

23. Verify the adjustment, seeking from cylinder 000 to 001, and from 400 to 401
(000 to 001 and 200 to 201 for 100 TPI units). It may be necessary to adjust
R74 to bring all three locations into adjustment.

24. Verify the adjustment again seeking from cylinder 000 to 002 and 400 to 402
(000 to 002 and 200 to 202 for 100 TPI units). It may be necessary to adjust
R74 to bring both locations into adjustment (see Figure 6-16c).

25, Perform alternate seek between cylinders 293 and 405 (146 and 202 for 100
TPI units).

26. Monitor waveform at TP3. The peak to peak amplitude of the last full sinewave
before "On Cylinder" goes negative must be 5 *0.5 volts (see Figure 6-17).
Figure 6-17 shows a forward seek.

27. By resyncing oscilloscope obtain a reverse seek waveform (see Figure 6-17b).
The peak to peak amplitude of the last full sinewave before "On Cylinder"
goes negative must be 5 #0.5 volts.

28. Perform EOT Check and Adjustment Procedure.

29. Perform Head Alignment Check and Adjustment Procedure.

30. Perform Index-to-Burst Check and Adjustment Procedure.

6.7.3 FEOT CHECK AND ADJUSTMENT

EOT adjustments must be made under dynamic conditions. Alternate
seek to cylinder address 410 and 408 (205 and 204 on 100 TPI units)
NOTE : and cycle restarts and required to perform this adjustment.
Appropriate provisions must be made in the computer system for these
conditions if the Field Test Exerciser is not utilized.

1. Set main circuit breaker to off position.

2. Connect Field Tester/Exerciser to unit.

3. Install servo board on card extender.

4, Set main circuit breaker to on position.

5. Depress START/STOP switch to START (in) and wait for completion of first

[Solie RN Jlep)

11.
12,

6-40

scek.

Perform temperature stabilization procedure.

Unplug A1P2 on actuator.

On Servo Board:, ground TP20 and TP21.

Set Actuator at forward stop and reconnect AIP2,

Perform RTZ function on Field /Tester Exerciser.

Insure that error halt switch is down on Ficld Tester/Exerciser.

Monijtor TP19 on Servo board with channel A of oscilloscope and sync negative
on this signal. Monitor TP3 (Figure 6-14) on AGC Preamp board with channel
B of oscilloscope. Place channel B in uncalibrated vertical position and adjust
until waveform is five centimeters in amplitude.
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13. Perform alternate seek in the access mode between cylinders 408 and 410 (204 -
205 for 100 T'PI). Alternate seek in the access mode is defined as movement
of the heads back and forth between cylinders without performing a read opera-
tion.

NOTE : Horizontal sweep time of FFigure 6-18a and 6-18b depends upon switch
: settings on the 1/0 board.

14. Adjust oscilloscope until waveform looks similar to Figure 6-18a or 6-18b.
Place crossover of signals A and B in middle of screen and place horizontal
sweep time to 10X. Waveform should be similar to Figure 6-18c depending on
sweep time.

15. If waveform is not within limits shown in Figure 6-18c, slightly loosen two
socket head screws (Phillips on early units) on EOT Detector (Figurec 6-3).
Place screw driver in slot and adjust detector horizontally to limits shown in
Figure 6-18c.

NOTE : Limits are defined as signal A must go Positive within *1 vertical centi-
: meter of signal B ground along slope of signal B.

16. Tighten screws and verify that adjustment has not changed.

17. Unplug A1P2 on actuator.

18. On Servo Board, remove grounds from TP20 and TP21.

19. Set actuator at forward stop and reconnect A1P2.

20. Perform RTZ function on Field/Tester Exerciser.

21. Perform Head Alignment Check and Adjustment.

22. Perform Index to Burst Period Check and Adjustment procedure.

6.7.4 HEAD ALIGNMENT CHECK AND ADJUSTMENT

NOTE : Refer to HPC package located in front of manual for option switch

' and terminator locations.

1. Depress START/STOP switch to STOP and wait for spindle to stop rotating
(START/STOP LAMP extinguished).

2. Rcmove disk cartridge and install CE disk cartridge. Refer to disk cartridge
removal and installation procedure in section 2.

3. Open top cover (base cabinet only).

4. Set main circuit breaker to off position.

5. Remove electronics cover.

6. Record setting of all switches on 1/0 board.

7. Verify that resistor modules are installed on 1/0 board. If not, install termina-
tor plug in 1/0 board connector J1 if required.

8. Install OEM field tester. If no OEM field tester or system is available to per-

form the required functions refer to HPC package to star select unit and ter-
minator power.

........ . K1 should not be removed until main circuit breaker is in off position.

CAUTION ' With K1 removed, emergency retract is disabled. Consequently, heads

6-42

must be manually retracted if spindle slows down below tolerance limit.

Open power supply cover and remove relay K1 to provide access to heads.
Disconnect A1P2 (Note Orientation).

Set main circuit breaker to on position.

Depress W/PROT CART and W/PROT FIXED switches to ON (in).
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13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

NOTE:

24.

25.
26.

27.

28.
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Depress START/STOP switch to start (in) and allow spindle to attain operat-
ing speed.

Reconnect A1P2, but reverse orientation as noted in Step 10, immediately upon
completion of brush cycle.

Perforn: temperature stabilization procedure. ‘

Select upper head of disk cartridge and command unit to seek to cyl 146

(731 for 100 TPI units). For units without OEM tester proceed to Step i?
For gther units proceed to Step 19.

If no OEM field tester or system is available to perform required functions.
Refer to HPC package for proper switch settings.

After switches have been set to select head and cylinder desired, momentarily
toggle cylinder address strobe switch on then off. This must be performed
quickly or a seek error might occur.

Actuator should move to cylinder #146 (#73 for 100 TPI units).

Place oscilloscope external sync on Sector (P1-B10 on 1/0 Board for multi-
sector units, index (P1-A31 I/O Board) for single-sector units without field
tester and index (on field tester) for single-sector units with field tester.
Also monitor this signal and set up oscilloscope to indicate one complete revo-
lution. Horizontal setting will be 2 ms/cm uncalibrated (see Figure 6-19A).
Monitor TP1 and TP2 on I/O board with channels A and B of the oscilloscope.
Set Oscilloscope to add signals and invert one channel.

This alignment procedure must be performed entirely with the oscillo-
scope calibrated for a sweep of 10 divisions equals one spindle
revolution. (See Step 21 of this procedure.)

Ideal head alignment occurs when the length of a single "cat eye" pattern
equals one half of a spindle revolution or 5.0 oscilloscope divisions when
calibrated to Step 21. Pattern crossover points are not necessarily coin-
cident with the sweep start (index) and the position of these points re-
lative to the index has no effect on proper head alignment. Pattern
amplitude relationships are of no importance and should not be
considered when aligning the heads.

Using the horizontal position control, move the display so that an accurate
measurement between two consecutive crossover points can be obtained.
(See Figure 6-19b.) The head is in alignment if this measurement does not
exceed 5 *0.8 divisions. If this head meets the alignment requirements
proceed to Step 28 and repeat this procedure. If not aligned to specification,
continue.

Loosen upper head clamp if adjustment is required. (See Figure 6-6).
Using head alignment tool (CDC #75797900) adjust head to 5 +0.5 divisions.
(See Figure 6-19b.)

Tighten upper head clamp and torque to 6 *0.5 Ibf-in. Verify head
alignment meets 5 +0.5 divisions after tightening.

Select lower head of disk cartridge. If no OEM field tester and no system

is available to perform selection, refer to the HPC package for proper switch
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29,
30.

31.

32.

33.

34.
35.
36.
37.
38.
39.
40.
41.

setting. After head selection follow the procedure outlines in Step 24.
Loosen lower head clamp if adjustment is required.

Using head alignment tool (CDC #75797900) adjust head to 5 0.5 divisions.
(See Figure 6-19b.)

Tighten lower head clamp and torque to 6 *0.5 lbf-in. Verify head
alignment meets 5 +0.5 divisions after tightening.

If new heads have been installed or actuator has been removed, procced to
Step 16 of index-to-burst period check and adjustment. Otherwise continue
procedure.

Depress START/STOP switch to STOP (out) and wait for spindle to stop ro-
tating (START/STOP lamp extinguished).

Remove CL disk cartridge.

Set main circuit breaker to off position.

Disconnect A1P2, reverse plug, and reconnect.

Install K1 and close power supply cover.

Set all switches on 1/0 board back to original positions noted in Step 6.
Disconnect oscilloscope. '

Install electronics cover.

Close top cover (base cabinet only).

6.7.5 HEAD SKEW AND INDEX-TO-BURST PERIOD CHECK AND ADJUSTMENT

NOTE : Refer to HPC package located in front of manual for option switch and

CAUTION : With K1 removed, emergency retract is disabled. Consequently, heads
""""" " must be manually retracted if spindle slows down below tolerance limit.

terminator locations.

Depress START /STOP switch to STOP and wait for spindle to stop rotating
(START /STOP lamp extinguished).

Remove disk cartridge and install CE disk cartridge. Refer to disk cartridge
removal and installation procedure in section 2.

Set main circuit breaker to off position.

Open top cover.

Remove electronics cover.

Record setting of all switches on 1/0O board.

Verify that resistor modules are installed on 1/0 board. If not, install ter-
minator plug in 1/0 board connector J1 if required.

Install OEM field tester. If no OEM field tester or system is available to
perform the required functions refer to HPC package to star select unit and
terminator power.

K1 should not be removed until main circuit breaker is in off position.

Open power supply cover and remove relay K1 to provide access to heads.
Disconnect A1P2 (note orientation).

Set main circuit breaker to on position.

Depress W/PROT CART and W/PROT FIXED switches to on (in).

Depress START/STOP switch to start (in) and allow spindle to attain operating
speed.

Reconnect A1P2, but reverse orientation as noted in Step 10, immediately
upon completion of brush cycle.

Perform temperature stabilization procedure.

Seleet upper head of disk cartridge and command unit to seek to cyl 107
(510 for 100 TPl units). For units without OEM tester proceed to Step 17.
For other units proceced to Step 19.

If no OEM ficld tester or system is available to perform required functions,
refer to HPC package for proper switch settings.

After switches have been set to select head and cylinder desired, momentarily
toggle cylinder address strobe switches on then off. This must be performed
quickly or a seek error might occur.

77641952-E 6-45




19.
20.

21.

o SIOnL FOR
N
¥ A semmive ur scove
P ~
510 OR I - SCOPE SETTINGS:
. HORIZ. Zms/cm (UNCALIBRATED)
INDEX i]m ‘ oo LV veRr avzem
OSCILLOSCOPE ~ §  CALIBRATION
FOR HEAD  —1— ALIGNMENT
1001y = 1 T REVOLUTION
| T
—— !
| [
—e o1 REVOLUTION = 26 ms (2400 r/min)
TrS) = 40 ms (1500 r/min)

FIGURE 6-19A, HEAD ALIGNMENT SCOPE SETTING

SCOPE SETTINGS:

THIS DISPLAY IS TYPICAL T - HOR1Z. CALIBRATE PER FIG. 6-19a
BUT ACTUAL PATTERN MAY 1 VERT, 0.1 V/cm

APPEAR SHIFTED TO THE
LEFT OR RIGHT, . CORRECT HEAD ALIGNMENT

EXISTS WHEN Tl*SxO.B olv.

ADJUST TO 5:0.5 DIV,
IF ALIGNMENT IS REQUIRED.

USE HORIZONTAL CONTROL
TO POSITION DISPLAY FOR
ACCURATE MEASUREMENT .

i
| J
j#—- --——— | REVOLUTION = 25 ms (2400 r/min) o
(Aago7e + 40 ns (1500 r/min)
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Actuator should move to cylinder #10 (#5 for 100 TFI units).

Place oscilloscope external sync and channel A on sector (P1-B10 on 1/O Board)
for multi-sector units, index (P1-A31 I/O board) for single-sector units with-
out field tester and index (on field tester) for single-sector units with field
tester (see Figure 20).

Connect oscilloscope channel B to TPI on 1/0 Board.

Head-skew check (Steps 22 through 24; should only be performed if
a head has been replaced. If the check rails specification, keep re-
placing that head until the check passes specification. All measure-
ments are to be made on the peak of the leading pulse derived by the

NOTE : CE pack regardless of polarity. To m asure head skew with reliable

22.

23.

accuracy, the index-to-data burst should *e observed on a delayed
sweep having a time base of 1 pus per div' .ion for straddle-erase heads
and 5 ps per division for pre-eras: heac¢s. An alternate procedure is
to change the index-to-burst timin;. so the pulse can be centered on
the scope screen having the above norizontal time base (Ficure 6-20b).

With the upper head of the disk cartridge selecte1, place the burst pulse in
the center of the scope (Figure 6-20b).

Next select the lower head of the disk cartridge. If no OEM field tester or
system is available to perform the selection, refer to the HPC package for the
proper switch settings.
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24,

25.

26.
27.

28.
29.

30.

31.

32.
33.
34.
35.
36.
37.
38.
39.

With the lower head of the disk cartridge selected, measure the difference
between the burst point of the upper head to the burst point of the lower
head. The hcad to head difference must be within the following limits:

3 ns maximum for straddle-erase heads (2400 r/min)
4 ps maximum for straddle-erase heads (1500 r/min)
4 ps maximum for pre-erase heads (2400 r/min)

Select the upper head of the disk cartridge. If no OEM field tester or system
is available to perform the required functions, refer to the HPC package for
the proper switch settings.

Check and record the index-to-burst period as shown in Figure 6-20a.

Select the lower head of the disk cartridge. If no OEM field tester or system
is available to perform the selection, refer to the HPC package for the proper
switch settings.

Check and record the index-to-burst period as shown in Figure 6-20a.
Determine which head has the lowest index-to-burst period and verify that

it meets the following limits:

100.0 *5 us for pre-erase heads (2400 r/min)
18.8 *3 ps for straddle-erase heads (2400 r/min)
30.0 *5 us for straddle-erase heads (1500 r/min)

If the check meets the above limits, go to Step 31, if not, continue procedure.
If the head with the lowest index-to-burst period does not fall within the
above limits, select that head and adjust the potentiometer on the sector board
to the following:

100.0 *1 ps for pre-erase heads (2400 r/min)
18.8 0.1 ps for straddle-erase heads (2400 r/min)
30.0 0.5 ps for straddle-erase heads (1500 r/min)

If the potentiometer is not present or if the adjustment range of the potentio-
meter does not reach far enough, depress the START/STOP pushbutton to
STOP and perform the cartridge index/sector transducer check and adjustment.
Then repeat Steps 26 through 30.

Depress START/STOP switch to STOP (out) and wait for spindle to stop ro-
tating (START/STOP lamp extinguished).

Remove CE disk cartridge.

Set main circuit breaker to Off position.

Disconnect A1P2, reverse plug, and reconnect.

Install K1 and close power supply cover.

Set all switches on I/0 board back to original positions noted in step 6.
Disconnect oscilloscope.

Install electronics cover.

Close top cover (base cabinet only).

6.7.6 TRACK INDICATOR CHECK AND ADJUSTMENT

QAW
e o e s e

Open top cover (base cabinet only).

Remove electronics cover.

Set main circuit breaker to on position.

Install disk cartridge.

Depress START /STOP switch to START (in) and wait for unit to complete
FIRST SEEK.
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Measurement to be made at the peak of the leading pulse regardless
NOTE: of polarity. Some CE modes produce pulses inverted to pulse shown
in Figure.

FIGURE 6-20A, INDEX-TO-BURST PERIOD WAVEFORMS
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FIGURE 6-20B., INDEX-TO-BURST WAVEFORMS

6. Check that zero marks on fixed and movable sections of track indicators
(Figure 6-21) are lined up.

7. If marks are not aligned, loosen fixed section of track indicator and position
for alignment with movable section.

8. Check that gap between the fixed and movable sections of track indicator is
0.1 to 0.3 inches (2.54 to 7.62 mm).

9. Install electronics cover.
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FIGURE 6-21. TRACK INDICATOR

6.7.7 CARTRIDGE-ON SWITCH CHECK AND ADJUSTMENT

There are two cartridge-on switches, one on each Hold-Down arm.

NOTE:

Perform cartridge-on switch removal and replacement procedure except
for actual removal of switches. )

6.7.8 STATIC ELIMINATOR CHECK

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop ro-

tating (START/STOP lamp extinguished).

Remove disk cartridge.

Open top cover (base cabinet only).

Set main circuit breaker to off position.

Using multimeter check for five ohms or less between module ground and side

of rotating spindle cone while turning spindle by hand.

6. If resistance is above five ohms clean static eliminator and perform Step 5
again.

7. If multimeter indicates no continuitv or high resistance after cleaning replace
static eliminator by following Static Eliminator Removal and Replacement pro-
cedure.

6.7.9 DISK BRUSH SWITCH CHECK AND ADJUSTMENT

Perform disk brush assembly removal and replacement procedure except for actual
removal of brush assembly.

6.7.10  CARTRIDGE INDEX/SECTOR TRANSDUCER CHECK AND ADJUSTMENT

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop ro-
tating (START /STOP lamp extinguished).

2. Open top cover (base cabinet only).

3. Remove disk cartridge.

Qe W N
o e e
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Set main circuit breaker to OFF position.

Install armature plate simulator onto spindle as shown in Figure 6-22.
Using plastic shim stock, adjust clearance A to 0.030 *0.005 inch (0.76
*0.13 mm) for 2400 r/min units and 0,018 *0.005, -0.000 inch (0. 46
+0.13, -0.00 mm) for 1500 r/min units. The adjustment is made by
loosening the clamp screw and sliding the transducer in or out for
proper clearance. Tighten the clamp screw.

After the transducer is properly adjusted, perform the Index to Burst
Period Check and Adjustment procedure.

NOTE

If the adjustment range of the potentiometer on the
sector PWA does not reach far enough, loosen the two
screws of the upper sensor holder and adjust holder
position to where potentiometer range allows proper
adjustment. Clearance "A" set in step 6 must be read-
justed if upper sensor holder is moved.

6.7.11 FIXED DISK INDEX/SECTOR TRANSDUCER CHECK AND ADJUSTMENT

1.

W DO

[orINS L NS -

S O oo
o e

Depress START /STOP switch to STOP (out) and wait for spindle to stop
rotating (START/STOP lamp extinguish).
Set main circuit breaker to OFF position.
Using a 5/32 Allen driver, place tool into hole on front end panel and
remove panel by loosening hardware (base cabinet only).
Remove left side panel (when viewed from rear of unit, cabinet only).
Remove module bottom cover.
Using plastic shim stock, check clearance A (Figure 6-23). Clearance
should be between 0.010 + 0.003, -0.000 inch (0.25 + 0.076, -0.000 mm).
If clearance is out of tolerance, loosen transducer clamp and slide trans-
ducer in or out to adjust for proper clearance.
Tighten transducer clamp.
Install module bottom cover.
Install side panel (base cabinet only).
Install rear end panel (base cabinet only).
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FIGURE 6-22, INDEX/SECTOR TRANSDUCER ADJUSTMENT
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MAINTENANCE AIDS 7

7.1 GENERAL
This section contains information uscful for maintaining the 942711 Disk Drive.
7.2 CIRCUIT BOARD DESCRIPTION

All disk drive electronics is contained on printed circuit boards. Six of the boards
(R/W/E, Data Recovery, Sector, Servo, Control & 1/0) mecasure 6 in. X 8 in.

(152 X 203 mm) and are plugged into the card cage assembly mother board. ‘The
Inductosyn Pre-amp board measures 5in. X 8 in. (127 X 203 mm) and is mounted
on top of the magnet assembly. The Power board measures 4.75 in. X 7.50 in.
(121 X 191 mm) and is part of the power supply assembly. Both integrated and
discrete circuit are used on the bhoards.

7.3 CIRCUIT BOARD LOCATIONS

The Printed Circuit Boards are located in the Card Cage as shown in Figure 7-1.

SPARE on
FAULT BOARD (OPTION) i (J8)
CONTROL BOARD (9
SECTOR BOARD (J10) o
SERVO BOARD @ BOARD
DATA RECOVERY BOARD (2 Gn
SHIELD
R W £ BOARD (J14)
s

FIGURE 7-1, CIRCUIT BOARD LOCATION

/.4 TROUBLESHOOTING DIAGRAMS

The following diagrams are intended to guide service personnel to the probable
cause of malfunctions in the 9427H disk drive.

The first series of diagrams illustrate the normal sequence of events when every-
thing is functioning properly. However, at ceértain intervals during the normal
sequential flow, service personnel are directed to specific flow chart locations if
a malfunction does occur (refer to paragraph 7.5).

In the flowcharts, imperative instructions (e.g. replace control board)

NOTE: are intended only to suggest a possible cause of the malfunction and
the recommended solution.

7.5 FLOW DIAGRAM REFERENCES

Each diagram page is sequentially page numbered in the upper right-hand corner
of the page. When the diagram flow is interrupted ( ), the page location,
where the flow will be continued is referenced in the LOower right-hand corner of
the page.

Location
EXAMPLE : 33— 11

This indicates that the flow will continue on another page or a Fault has occurred.
and on page 11 the flow will start at

77614957 -D 7-1
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RETRY
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READ ERROR (CONTINUED)
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PARTS MANUAL 8

8.1 INTRODUCTION

This section contains an illustrated parts breakdown that details the different
variations of the Model 9427H Disk Storage Drive. In general, parts are in dis-
assembly of parts in the field.

8.2 GENERAL INSTRUCTIONS
8,2,1  ILLUSTRATIONS

Item numbers within a circle @ indicate an assembly (group of parts). Item
numbers without a circle, 1, indicate a single part; a group of parts that are
pinned or press fitted together; or a group of parts which is normally replaced
as an assembly. '

8:2,2 PARTS LISTS

In addition to the accompanying parts list on each illustration, two additional
Parts Lists are available; the Top-Down Assembly/Component Parts List and
the Cross Reference Index. Instruction for the use of all parts lists in
paragraph 8.3.

8.2.3  ASSEMBLY LOCATOR

Figure 8-1 depicts and identifies the major assemblies within the device and
references, by sheet number, where each assembly is broken down.

8.2,4 TOP MECHANICAL ASSEMBLY

The content of all 9427H variations are depicted and listed in Figure 8-2. To
determine the Top Mechanical Assembly (TMA) and applicable parts and assemblies,
refer to the Hardware Product Configurator document package (Parts Data
Configurator) located in front of the manual. Instructions for its use are included.
The TMA number referenced in the Parts Data configuration table represents

the last three digits in TMA number 75741???.

NOTE

It may be desirable to insert the Parts
Data Configurator in front of this section.

8.2,5 MODULE ASSEMBLY

The Content of each Module Assembly configuration is depicted and listed in
Figure 8-3. Refer to the Parts Data Configurator for Module Assembly part
number and applicable parts.

8.2,6  NOTES
Special instructions clarifying parts breakdown, replacement, references, unique

parts usage, etc, are included on each sheet, as required, throughout this
section.

77653386-E . 8-1
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8.2.7  PART REPLACEMENT

When ordering replacement parts for the 9427H, the inclusion of the follewing
information for each part ordered will ensure positive identification:

. Part Identification #
Part Description

1. Device Serial Number

2. TMA# (757412??)

3. Parts Data # and Rev. Status (77653386-?)
* 4. Figure #

5. Item #

6

7.

8.3 PARTS LIST INSTRUCTIONS
8.3.1 ILLUSTRATION PARTS LIST

The parts list for each illustration is an extract from the Master Top-Down
Assembly/Component Parts List, and contains only the parts depicted.

8,3.2 TOP-DOWN ASSEMBLY/COMPONENT PARTS LIST

Starts at TMA level and lists all parts in Item Number sequence.

Correlates Item numbers with part Identification numbers and the Description
of each.

Identifies where each part is used (where used column) within the device
by listing the item number(s) of the next higher assembly.

NOTE

Where used data for Figures 8-2 and 8-3
are labeled TMA and MOD respectively.
Refer to Parts Data Configuration for
correct application of parts (ref paragraphs
8.2.4 and 8.2.5).

Defines the location of each part by listing the sheet number(s) where
depicted.

NOTE

The same part may be used in any number
of assemblies or sheet locations.

*Before ordering replacement parts refer to paragraph 8.4.

8-2
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8.3.3 CROSS REFERENCE INDEX
e Lists all parts in numeric sequence (by Identification Number).

e In conjunction with the referenced sheet number (third column) and illustrations
defines the physical location of each item identified.

8.3.4  SHEET NUMBER REFERENCES

Sheet number reference on Parts Lists and Illustrations refers to sheet locations
in"this section. Example: Sheet reference 3 represents sheet 8-3, sheet 4 repre-
sents sheet 8-4, etc.

8.4 SPARE PARTS (SP)

This Illustrated Parts Breakdown in complete to the extent that all parts and
assemblies are depicted and identified. Replacement part availability depends
on the materials and provisioning operation of the supplier.

To assist the service representative in selecting replacement parts with minimum
requisitipning lead times, engineering recommended spare parts which reflect

the intended service level of the device are identified with the letters SP adjacent
to the item number on the face of each illustration. Replaceable non-spared items
will require longer requisitioning lead times.
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CARTRIDGE RECEIVER

SH-31
HEAD OPTION

SH18

BASE DECK
(top) T
SH1R

BRUSH DRIVE

ASSEMBLY
SH18

S
POWER SUPPLY

SH-13

BASE DECK
(bottom)
SH13

SPINDLE DRIVE ASSEMBLY SH-7.8

SH-78

FIGURE 8-1.

8-4

Hz RPM DRIVE OPTION

SH-1516
R ASSEMBLY

SH-6

MAGNET
ASSEMBLY
SH-R2

RACK MOUNT
SH-

COLOR OPTION, RACK MOUNT

%%70 OPTION,
RACK MOUNT .
nlltm”[. |

'25{26.27

SH-30

COLOR OPTION, CABINET
SH-21.22,23.24

7 '///:"il“”l”
=
27 il
-l
o

il

e \\

BASE FRAME
SH-19.20

—

ASSEMBLY LOCATORS
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# FOR ALL PWA'S SEF DIAGRAM SECTION OF
MANUAL FOR CORRECT CIRCUIT BOARD
IDENTIFICATION AMND BKEAKDOWN

% SEE SHEE! 34 FOR SPARE PAP'S PROVI IONING.

NOTE: KEFER TO PARTS DATA CONFIGUATOR
(SHEET 04-1), LOCATED IN HPC DOCUMENT
PAKAGE FOR TMA NUMATR AND APPLICZ BLE
PAKTS,

NAMETLATE

1901HRu 191
261 HRU266
278

SEE SHEET 30
COLOR OPTION RACK MOUNT
183 1veuU 189
2341HRU248
283 THRU 2

LABEL (INFO)
2

SEE SHEET 31

TERMINATOR
SEE SHEETS 21, 22, 23 249
COLOR OPTION CABINET
SEE SHEET 24 1§ 3THRU 173*-"‘“ ——251mm 254
162 2041HRU 226 o -7
SPECIAL  292THRU300 NN
COLOR Ny
OPTION ~ N
| SN
SEE SHEETS 25, 26, 27 NS
RACK MOUNT ASSEMBLY | < 3
19211r0 195 | SN~
227 %0 | SO 'l SEE SHEET 31
227 e 230 | Sol 1/0 OPTION CABINET
) NN
. | \;(’i,\ ' 267 1hru 269
! SEE SHEET 33 \k\\ |
| POWER ASSEMBLY (AC) |
| 276 |
|
| “f ~ LABEL (CS5A) :
| -7 274 |
| P
| LABEL (UL) :
SEE SHEET 32 | 273 |
POWER ASSEMBLY (INPUT) ! 1
|
275 \ POWER CORD |
25511260 |
2701ru272 : SEE SHEET 19
BASE FRAME ASSEMBLY
/ 199110 203
; / OR
SEE SHEET 20
BASE FRAME (SPECIAL)
198
~ ~ // - )
POWER INPUT Ciatie " (|~ e CON“E"'B“R (ELCO)
~L” - y
281 RN 280
ITEM IDENT NO DESCRIPTION WHERE USED
""""""" TETHER LINE  amA
FIGURE 8-2. TOP MECHANICAL ASSEMBLY ’
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ITEM IDENT WO DESCRIPTION WHERE USED
(301783429802 HAWK COMMON PARTS  MOD
©307 75740123 HEAD OPTION MOD
7308 75740119 HEAL OPTION MOD
309 75740115 HEADL COPTION MOD
310 75740113 HEAL OPTION MOD

1311 79740121 HEAD GPTION MOD

312 75740124 HEAI OPTION MOD
Gy 75740117 HEAL GPTION MOD
C 114 7574vu118 HEAD OPTION MOD
9315 75740114 HEAD OPTION MOD

40§ (REF)
A/ 359
7
s ~ -
rd
- - ~
' - -
- - ~
o LIRS

WHOR ALl PWA'S SEE DIAGRAM
SECTION OF MANUAL FOR
C/ORRECT CIRCUIT BOARD IDENTI-
FICATION AND BREAKDOWN

NOTE: REFEF TO PARTS DATA CONFIGURATOR (SHEET BA-2),
LOCATED 1t hPC DOCUMENT PACKAGE FOR MOD NUMBER

AMD AFPLICABLE PARTS,

Ste SHEET 11 THRU 13

0319
G320
©321
322
0323
0327
328
329
ERRS
[EERE]
IXEN
R RT
337
33
(1339
0340
341
342
i34y
[EEETY
345
L 346
0347
(348
0349
0n3sn
EELY}
352
©i%)
354
€355
0356
0358
0359
0360
1,445
04064
0962

IDENT NO

77834644
75740600
75740601
19740602
75740005
77655001
77655004
77655Cu02
75795214
75795216
75795215
15755217
7574519
757959214
75795221
75795223
75795213
75795222
79795224
84444404
H3444409
83474909
£3474908
75729017
942318907
63451700
77658531
75864876
8141317400
634137401
75498480
H3410562
83466001
756866347
77834644
10125804
10127122
75287200

DESCRIPTION

CCVER ELECT ASM
HZ RPM DK UPT
HZ KPM LR OPT
HZ RPM LR OPT
HZ RP'M DR CPT
PwR SUPPLY ASM
PWR SUPPLY ASM
FWR SUPPLY ASM
1-0 UPTIUN RACK
1-C OPTION RACK
=0 IPTICN RACK
G UFTIOCH RACK
=G UPTIUN KRATK
~U UPTIUN BACK
-0 OPTIUN RACK
-0 UPTION RACK
-C UPTION RACK
¢ UPTIUN RACK
1-C CPTION RACK
SPINULE DR

MT
MT
MT
MT
MT
MT
MT
MT
MT
MT
MT

SPINLLE URIVE ASM

BRAKE & SPINLLE
BRAKE & SPINDLE
CABLE JUMPER
LABEL ChUTICH
CROUKD STRAP
GASKET LCWLR
GROUNL STHAP
FILTER-AIR
FILTER-AIR

DR
DR

CLVER ELECTROUNICS

GASKET STRIP
BKUSH LRIVE ASM
ILENT PLATE
COVER ELECTRCNI
WASHERS SPRLOC
SCREW PAN HD MA
STRIP-KNUT

cs
3
CH

(PN

~ ~

-~

A

-

WHERE USED

MOD

332 334-34)
332 334-343
332 334-343

FIGURE 8-3.

358

Mo SEE SHEE[ 18

353
OR }sp
354

327

351
328

329

SEE SHEETS 9 AND 10

MODULE ASSEMBLY

SEE SHEET 7

' SEE SHEET 8

SP

THRU

FOR DETAIL
SEE SHEETS7 4 8
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ITEM

320
B
(U
R PR
BEE M
0411
na?
(I ET
441
0445
1440
Z
1750
w73l
n73s
w734
0735
C736

FROM SHEET 6

IUENT NO

75740600
7574060
15740602
75740605
Aiddd44u5
94277400
IEE AR N P
Talr27tns
1125605
10129804
19125105
10126471
75722910
77599708
77613629
15691472
A3456.01
94255115

77653386-E

LESCRIPTION

H KPM LR OPT

Hit KPM DR CPT

HY RPM TR OPT
HYFPM TR PT
SPINELE PRIVE ASM
TIE wWHAPR

SUFEW PALG BL MACH
SCFEW PAN HD MACH
WALHERS PLAIN
WASHERS SPR LOCK
NUT HEX MACH

WASH EXT TOCTH LO
PELT-LKIVE NECPRENE
PULLLY-LRIVE NMOTOR
COLLAK-MCTOR PULLEY
i LATL-LYNAMIC MUTOR
TEIVE MTF HARNESS AS
CAPACTTOR-NOUTOR AC 2

FIGURE 8-4,

WHERE USED

1TEM

IDENT NO

$4260500
94260503
10125747
10125725
83457401
77612677
53457601
0068455073
92602002
94309802
9315494¢
75722930
77599706
75722940
77599705
75722920
77599707

SELECT

7301
789
791 —fmr

793 J

731
790
792
794

DESCRIPTION

SCROELAT 3
DO SPING HARKN ALM
Sh SOLIP STATE

AC SPINDLE HAKN ASH
GRUMMLT-CATLRPILLAR
CLAMP, CALLL-NYLCH
POL, TLKMINAL INSULAT
TUBING, SHk 145G
BELT-LRIVE LLOPRENE
PULLEY-LCKRIVE MOTCR
BELT-CRIVE KEOPKENE
PULLLY-DKIVL MOTOK
BELT-LRIVE NLOPKLNE
PULLEY-LRIVE MCTOR

SPINDLE DRIVE ASSEMBLY

SELECT

FROM SHEET 6

320

WHERE USED

8-17




* FOR ALL PWA'S SEE DIAGRAM
SECTION OF MANUAL FOR
CORRECT CIRCUIT BOARD IDENTI-
FICATION AND BREAKDOWN

0320
0321
0322
0323
0346
0411
0417
0426
c431
0441
0445
0446
0449
0479
GS10
6708
0730
0731
0733
0734
0736
0737
0738
0739
0740
0744
0740
0751

TDENT NO

75740606
75740601
75740602
75740605
H1474909
94277400
10127112
75885C69
10127113
10125609
10125804
10125803
10125105
10125801
10126401
24534709
75722910
77599708
77613625
75691472
94255109
94260500
94260501
10125747
10125725
776120677
00845503
94309802

8-8

FROM SHEET 6

DESCRIPTION

HZ RPM LR oP1
HZ KPM LR OPT

HZ RPM LR OP1

HZ KPM TR OP1
BRAKE & SPINILE DK
TIE WRAP
SChEW PAN HI
FUSE

SCREW PAN HL
WASHERS PLALN
WASHERS SPR LOCF
WASHE SPR LOCK

NUT HEX MACH

WASHERS SPR LOCK

wWASH EXT TOOT'Y LO
SLEEVING

BELT-DRIVE KLOPKENL
PULLEY-DRIVE MOTOR
COLLAR-MOTOF PULLEY
PLATE-LYNAMIC MOTOR
CAPACITOR-MOTOR AC 2
ACCESSORIES-CAPACITOR
ACCESSORIES-CAPACITOR
SCR FLAT HD

SCR FLAT HD

SW SOLIDL STATL
GROMMET-CATERPILLAR
POL, TERMIBAL INSULAT

MACH

MACH

346
3460
340
Jae
Jae
346

FIGURE 8-5.

ey
™
x

22940902
B468690 3
81467401
83474702
83474800
77612660
22940903
95582007
10127106
95655503
92602003
83467502
83467701
94853604
92512142
75722930
77599706
75722940
77599705
75722920

0794 17599707

SELECT
730
789
791
793

/

SP

TERMINAL STRIP

BKAKE MOTUR ASM
BAR-LOCKING
BLOCK-SPACER

RELAY
SPKING-RETAINLEK SLCK
KLCT BRIDGE

SCREW
SCREW
CLAMP,
ACL
D.C.
vrove
RE

PAKN HL MACH
CABLE-NYLON
BEAKE HARNESS
BRARL HARNESS
STLICON

1STOR

DRIVE NEOPKENE
PULLLY-DRIVE MCTOK
BELT-DRIVE NEOPRLNKE
PULLEY-DKIVE MOTOR
BELT-CRIVE NLOPRENF
PULLEY-LRIVE MOTCR

320
120

WHERE USED

FROM SHE

320

THRU

3)

SELECT
731
790
792
794

BRAKE AND SPINDLE DRIVE ASSEMBLY

ET ¢
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SEE SHEET 12

FROM SHEET 6

776)
OR
- 441 *
sk Q78 FOR ALL PWA'S SEE DIAGRAM
— SECTION OF MANUAL FOR

CORRECT CIRCUIT BOARD IDENTI-
FICATION AND BREAKDOWN

PWA'S CAN BE REPLACED
SEPARATELY OR 8Y REPLACING
ASSEMBLY ITEM 779 WHICH
INCLUDED BOTH PWA'S

TLENT MO SESCRIPTION WHERE USED
77655001 PWR SUPPLY ASK McE
e 17655004 WK SUPPLY ASM MOD
L2 TTES %007 PWR SUPPLY ASM MOD
G4LT L2712 SCKEW PAN HD MACH 584 779 780
ACT PRI AT WASHERS PLAIN 327 329
dal 1 i2h00s WASHEKS PLALIN 779
CASL 12980 WASHLES SPK LOCK 564 779 780
RN AN IRV AN) WASHERS PLAIN 779
479 1125801 WASHERS SPR LOCK 779
C4e2 lolredn) WASH EXT TOUTH LO 584 780
aH0 wadEalll PUwER SUPPLY CHASSIS 328
[ R R DR T WASH EXT TOOTH LO 584
ChbG e a0 Pk SUPPLY COVER ASM 328
S50 THRUGS0 S WASHER 327 329
Ty lel2ulos WASH INT TOCTH LK 327 329
651 246L2902 GRUMMET STHRIP 584 780
Tl 90602000 CLAMP, CABLE-NYLON 327 329 TEM IDENT NO DESCRIPTION WHERE USED
776 434HAL 10 POWER SUPPLY CHASSIS A 329 === o= oo ecmoemococccoocoooooc-oocooo-ooo
Th B 34B4109 PUWER SUPPLY “HASSIS A 327 0955 83495200 BRKT 564 780
T 475105 PWR BI* ASM PLLGYBACK 327 329 0956 83495500 PIN HNG 584 780
THC bsakdon2 PRk SUPPLY C VER ASM 327 329 0957 83495600 HIKG CVR 284 780
G 429 (H03 WASHER, FIBLE 327 329 0958 75798800 PAL CAPACITOR 584 760
LTHY 9P9H00 ) WASHER, FIBFK 779 0959 75774406 CAPACITGR 564 780
Ted 17127115 SCEEW PAN HI MACH 327 329 0960 75774466 CAPACITOR 584 780
N 4274217¢ SCREW M-C P2, HD 327 329 6986 10127141 SCR PH NACH 564 760
692 5349530 TUNNEL WIND 779 1054 75884153 JUMPER PLUG 779
CHIY 10125704 SCH FLT HD 779 1127 17901501 SCREW THREAL FORM S84 780
(694 10127108 SCK PN OHE M7 779 1196 75799002 CAPACITOR HARN 584
CH9T 12610 SCR NUT HEX * CH 779 1199 77638543 COVER PWR SPLY Su4
OHYY 93h62901] GROMMLT STk 779 2000 75887326 SCREN CAPTIVE 584 780
0945 79579900] CAP HAKNESS 780 2001 77638540 TOP CVR GALKFET 584
Y54 HEA510) COVER PR osPLY 780 2002 77638537 GASKET OUTLET 584

FIGURE 8-6. POWER SUPPLY (SHEET 1 of 2)
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DISASSEMBLY NOT RECOMMENDED ITEM IDENT NO DESCRIPTION WHERE USED

HOWEVER, ITEMS 973, 978, 979, 1002 g U [
& 1003 ARE REPLACEABLE AS SEPARATE 0419 93592082 KE 500 770 778
PARTS 04.:0 10127111 SCREM PAL HIL MACH 560 176 178
0436 77657375 CTRCULT BRKK BOX 500 17¢ 174
0441 10125605 WASHERS PLAIN 500 77¢ 178

0443 10125607 ILHS PLAIN 500 776 778
619 0446 1012580) INSHERS SPRLOCK 500 176 176
993 0447 10126220 SCR HEX S0C KL L0 176 778
0452 95043248 TLRM INSULATOR 500 776 778

0458 10125100 v HEX MACH 500 776 7178

1004 0d61 10126402 SIINT TOUTH LO 500 776 778
1005 U4b2 10126403 WASH EXT TOOT 1O SO0 176 778
1006 1067 0484 10127122 SCKEW PAN HE- MACH 500 176 178
0496 63433410 CLRCULT BRKR 500 176 778
0497 95641203 CORNECTUR b00 776 778
FROM SHEET 9 0500 83484111 POWLR SUPPLY CHASS1S 328
0556 101261¢1 WASE INT TCOTH LK 500 776 178
0571 10127105 JCREVW PAN HIL MACH 500 776 778
0619 15003309 VIKE 18 wWIUTE 500 776 178
OR 0620 17620324 CABLE TIL 500 1706 778
0712 10126104 WASH 1T T OTh Lk 500 776 778
077¢ Gsagatlo POWER SUPPLY CHASSIS A 329
0778 H34B4109 POWLR SUPPLY CHASSTL A 327
0782 94747025 PECEPTACLE, SLIPE OB 500 776 174
OR 0797 95060403 ThI'L Y00 776 174
OB9S 10125103 SUR HUT-HEX MACH 5¢C 1.0 718
VYLS 70107900 TRALSFORMFR=AUTO 500 776 776
0966 83493302 PWR LOGIC HARLESS 500 776 778
0967 63494902 776 16

0968 77657370 500 776 7718

0969 83495402 PLATL-CHASS 1S 500 776 178
0970 83495700 HINGE-POWLER SUPPLY 500 776 778
0971 B3475000 PLATE Q00 776 77
0972 75769200 CLAMP-CAPACTTGR 500 170 778
0973 79794902 GASKET-SUPPLY D'IVERT 500 776 778

0974 83410504 GASKET STRIP 776 178

0975 75774410 CAPACTTOR 500 776 774
0970 95583505 RECTLFIEK BLAGCK 500 776 7176
0977 B3432101 BRILGE, RLUTIFIER S0 1776 17k

638
N\
ITEM IDENT NO DESCKIPTION WHERE USED
0978 15165890 CIKRCUI'T BREAKER 500 776 778
0979 83433508 CIKCUIT BREAFEK S00 776 778
0980 83404002 500 776 178
0981 83475200 ~PWRk SPLY 776 778
0982 153475300 GASKET 77¢ 778
0943 92745194 SCREW PAN 1L MACH 500 776 178
O9H4 10125713 SCKEW 500 776 774
094y 1N125726 SCREM 500 776 7178

0986 1012714) SCk PHOMACH 500 7760 778
6987 92743240 SCREW PAN NI MACH 500 776 77¢
O9HB 10125107 EUT-HEX MACH 500 776 774
0993 75724590 CCHRECTOR- PAREL MTG 500 776 778
0996 956432120 CONNECTOR 500 776 7178
0998 95604019 CONN, FING TCHNGUL 500 770 776
0999 93154107 TUBTNG, HEAT SHRINK 500 776 774
1001 15003530% WIKkL-GRN 50 7176 71718
1002 776830595 CAP 100V 776

1003 77630583 CAP S50V 776

1004 940846005 CORKECTUR, 2 PIN 500 776 778
1005 15003409 WIRE WHT 500 776 778
1006 33943001 CONTACT, SOCKET 500 776 7718
1064 51853015 CLAMP CARLL 776 778
1067 24549006 CHL WRAV 500 776 778
1116 93749157 SCREW 500 776 778
1128 95596000 BUSHIKG 500 776 776

1197 77638534 GASKET 500

FIGURE 8-6. POWER SUPPLY (SHEET 2 of 2)
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Br e
401
w17
0432
04134
441
442
0445
04460
0448
0449
0453
0454

0466 24

G461
6470

TOP SIDE

29802
63410562
B3d456502
834951401
10127112
10127121
10127123
10125605
Pr1rneen
10126404
1012580y
10125805
10125105
519566605
92742222
547502
10126402
755068012

400

417
DESCRIPTION WHERE USED
HAWF COMMUN PAKTS MOD
GASKET STRIP 301
BASE DECK-MACEHINED 301
CARTRIDGE REC 3ol
SUREW PAN HD MACH jol
SCREW PAN 1D MACH el
SCKEW PAN HI MACH 301
WASHLES PLALN 3ol
WASHERS PLAIN ol
WASHERS SPHROLOCK j01
WASHEERS SPROLOCK 101
WASHERS SPROLOCK Jol
NUT HEX MACH jol
WALHER 301
SCKEW PH HD MACH 301
PLATE, WARNING 3ol
VWASH EXT TCOTH LO ol
CARD CAGE ASK 301

FIGURE 8-7.

77653386-E

ITEM

0472
047)
0474
0481
0483
0485
04489
0492
0494
0502
0509
0516
1622
0750
n765
0767
1107

¥ FOR ALL PWA'S SEE DIAGRAM
SECTION OF MANUAL FOR
CORRECT CIRCUIT BOARD IDENTI-

FICATION
IDENT NO DESCKIFTION
10127114 SCR PAN
46334400 LARLL-CAUTLCH
77658252 PLATE-IKL PWR SUp
17835140 GRUUNE STRAP
75769100 LABEL-SWITCH
83451603 MAGKETIC SELSCR ASM
83415607 LAFEL
95694202 SPACER=-LERASGY
92615012 WASHER=GHOULDLE b IBE
75802302 VGLTAGE ALJUST PLUG
73669601 LABFL-CGRFIG
72959300 LAPEL-FIELDL CHANGE 1.
77610636 SCREW SELF LK
77830734 LABEL-SWITCH
77834781 WARNING LABEL
81484400 QUADRACLIP
95694206 SPACER

COMMON PARTS (SHEET

1 of 3)

FROM SHEET &

\
.
=2