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ITEM NO. IDENTIFICATION NUMBER DRAWING TITLE
75296311 Comp Bd Assy - R/W/E (2400 RPM)
75874201 Comp Bd Assy - R/W/E (1500 RPM)
1 75296205 Board PC R/W/E
2 77836070 Conn-Card Mtd 62Sock
3 94260301 Socket 16 Pin
4 75772401 Connector Hdr
5 75300300 ID Read Matrix
6 75300400 ID Diode Matrix
7 75300500 ID Current Zone
8 75300600 ID R/W Fault
9 75300700 ID Write Switch
10 75300800 IC Head Select
11 75737600 ID Amplifier Amp 3
12 15158600 IC 745112
13 88898200 IC 7410
14. 50252900 IC Rec2 CM
15 50251700 IC TT14
16 15132600 IC Volt Regulator
17 50251800 TTL Quad
18 88924400 IC 7400
19 51701800 IC 7404
20 75752300 Transistor Power
21 75752400 Transistor
22 50210310 TSTR, SNPN, 15V NN3646
23 75722201 Transistor NPN
24 50211210 TSTR, SPNP, 60V NN3645
25 50241001 Diode Silicon
26 50241400 Diode Silicon
27 50240106 Volt Reg 3.3V IN746A
30 94360168 Res 1/4W 1% 51.1
31 94360216 Res 1/4W 19 147
32 94360232 Res 1/4W 19 215
33 94360240 Res 1/4W 1% 261
34 94360243 Res 1/4W 1% 280
35 94360252 Res 1/4W 1% 348
36 94360268 Res 1/4W'1% 511
37 94360288 Res 1/4W 1% 825
38 94360300 Res 1/4W 1% 1.00K
39 94360316 Res 1/4W 1% 1.47K
40 94360332 Res 1/4W 1% 2.15K
41 94360340 Res 1/4W 1% 2.61K
42 94360348 Res 1/4W 1% 3.16K
*43 94360360 Res 1/4W 1% 4.22K
44 94360368 Res 1/4W 1% 5. 11K
45 94360375 Res 1/4W 1% 6.04K
46 94360380 Res 1/4W 1% 6. 81K
*47 94360400 Res 1/4W 1% 10.0K

Figure 5-19. Read/Write/Erase Bd Asm (Sheet 2 of 7))
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FCO NUMBER
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ITEM NO. IDENTIFICATION NUMBER DRAWING TITLE
49 92512464 Resistor 3.3 Ohm 1/4
60 24504374 Cap 15V 20% 68UF
61 24504383 Cap 20V 20% 15UF
62 24504371 Cap 15V 20% 22UF
63 24504339 Cap 35V 20% 6.8UF
*65 92496121 Cap Non-Elect 680PF
*66 92496123 Cap Non-Elect 1000PF
67 92496127 Cap Film 200V .01MF
68 92496155 Cap Non-Elect 3300PF
69 92496227 Cap 100V 20% .01UF
70 94227218 Capacitor, Dipped MI
71 92496211 Cap Non-Elect 100PF
80 93640012 Stud-Self Clinching
81 92498021 Terminal, Swaged
82 94335900 Pad-Transistor Mtg
83 94335901 Pad-Transistor Mount
85 75800521 Cap 100V 10% 470
86 94360344 Res 1/4W 1% 2.87
87 83479701 Key, Inject, Mold
88 10125703 Scr Flat Hd
89 75312701 Adhesive, Epoxy
*¥90 92583002 Nut, Lock
*91 24500006 Resistor 4.3 Ohm 1/4

* - Differences in components on 75874201 Assembly are as follows:

43 94360360 Resistor 1/4W 1% 4.22K (R64)

47 94360400 Resistor 1/4W 1% 10K (R35 and R36)

65 92496123 Cap Non=Elect 1000PF (C29, 30)

66 92496149 Cap Non-Elect 1500PF (C7, 14, 15, 28,
31,38, 39, 40, 41)

90 92496121 Cap Non-Elect 630PF (C35, 36)

91 92583002 Nut, Lock

92 24500006 , Resistor 4.3 Ohm 1/4 (R79, 80)

Figure 5-19. Read/Write/Erase Bd Asm (Sheet 3 of 7)
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PREFACE

This Manual provides the information needed to install, operate and maintain the
Magnetic Peripheral Inc. Cartridge Disk Drive (Model 9427H) and is intended to
be used as a guide by customer engineers and operators who required detailed
information about the Cartridge Disk Drive's operations.

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

Certain adjustments must be made under dynamic conditions. If the Field Test
Exercisor 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 (77834675). 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
I General Description 77830938
II Operation ' 77830939
I Installation & Checkout 77830940
v Theory of Operation 77834692
\% Diagrams 77834676
VI Maintenance 77834677
VII Maintenance Aids 77830944
VIII Parts Manual 77830945
IX Wire Lists 77834680

*The I/0 board documentation, device specification's and option switch setting's
are contained in the Hardware Product Configuration (HPC) documentation package.
The package is located in front of the product manual.

77834675-P , v/vi
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Figure 1-1. Model 9427 Cartridge Disk Drive (Cabinet Mount)
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Figure 1-2 Model 9427 Cartridgé Disk Drive (Rack Mount)
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I
GENERAL

11 INTRODUCTION

This manual applies to the CONTROL DATA MODEL 9427H Cartridge Disk Drive.

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

12 PURPOSE AND USE OF EQUIPMENT

The baseline 9427H 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 written or
retrieved 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 9427H is suitable for mounting in a standard 19-inch rack with 10 1/2 inch 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 amplifier,
the cartridge receiver, the spindle and drive motor, filter, air blower and cooling
system.

The 9427H can be configured to utilize singie sectored or multisectored cartridges.

The read recovery circuitry will allow operation with or without missing clock
patterns, frequently found in variable sector formats.

77830938-A 1-1



1.3 EQUIPMENT CONFIGURATION

The equipment consists of the Baseline unit and its options.
1.31 BASELINE CONFIGURATION

The baseline 9427H includes the following features:

Power supply, 60/50 Hz 100-250 vac
Multiple (hard) sectors or soft sector (missing
Clock electronic sectoring) capability
Sector addressing

200 tracks per inch

Write protection

Daisy chain interface

Variable interface

2400 rpm spindle speed
Straddle-erase heads

Elco I/O cable connector

1.32 OPTIONS
The options available for the 9427H are as follows:

Rack mounting

Cabinet mounting

100 tracks per inch
Fixed disk

1500 rpm spindle speed

Fault (maintenance) board

Pre-erase heads

Elco, 3M, Winchester, and Amp I/O cable connector
Brake Option

133 DISK FEATURES

Cartridge Configuration

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

Disk Configuration
In addition to the removeable cartridge, ‘the standard 9427H also employes

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

1.34 OPERATIONAL CHARACTERISTICS

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

77830938~A



Table 1-1. Operational Characteristics

Characteristics

Values

TRACK DENSITY

ACCESSING TIME
Maximum access time
Track-to-track access time

Average access time

SPINDLE SPEED

LATENCY TIME

RECORDING

Mode
Density @mominal)

Bit rate (mominal)

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

Sectors

Units per controller I/O channel

DATA CAPACITY

Bits per track
Bits per cylinder

Bits per unit

CARTRIDGE DISK

Disk per cartridge
Useable recording surfaces per
disk cartridge

100 tip or 200 tpi

60 ms
7.5 ms
35 ms

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

12.5 ms (at 2400 rpm) (20 ms at
1500 rpm)

Double Frequency

1530 bpi (outer track)

2200 bpi (inner track)

2.50 MHz (1.56 MHz at 1500 rpm)

2 (4 with fixed-disk option)

406 (mumbered 0 through 405)

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

204 (mumbered 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
missingclock soft sectoring

4 maximum, in daisy-chain con-
figuration

62,500 nominal

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

50, 000, 000 nominal (1000, 000, 000
with fixed-disk option)

[\
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Table 1-1. Operational Characteristics (continued)

Characteristics

Values

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

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 in (482.6
mm) rack)

30.63 in (778 mm) (See Section 3 for
required 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 lbs (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
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Table 1-1.| Operational Characteristics (continued)

Characteristics

Values

ELECTRICAL (cont'd)

Input Current

Power Factor
Power (Nominal)

INPUT/OUTPUT CONNECTIONS

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

Volts

>
:
7]

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

. e ©& & o o o
LWHUIO JWONWRDNRWOWRHO®D

. e o e o @

NNNNNNCD&?O&)OO#;P#UI@

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

Ol 8
310 watts, 1050 Btu/hr.

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

I/0 board or an optional plug-in terminator.

ENVIRONMENTAL Temperature: 60 to 90°F with 12°F/hr
maximum rate of change
(Operating) Humidity: 10 to 80% (no condensation)
Altitude: Zero to 10,000 feet
77830938-B 1-5/1-6



|l
OPERATION

21 INTRODUCTION

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

22 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 writing)
and READY indicators are also mounted on this panel. A functional description 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.

NOTE

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

77830939-A 2-1
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Figure 2-1. Controls And Indicators
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Table 2-1. Controls And Indicators

Control or Indicator Function

Power Assembly

AC circuit breaker (CB1) Provides AC power circuit protection,
and main power switching.

DC circuit breaker (CB2) Provides logic (DC) circuit protection.

Power receptacles Provides connection for input power.

Elapsed Time Meter . Indicates cumulative hours with DC
power on.

Voltage Adjust Plug, P12 Provides a means of selecting input

(Refer to Installation and Checkout voltage to transformer in power

Section for adjustment connections) supply.

Control Panel

START/STOP indicator/switch Start switch energizes spindle motor
and initiates the first seek 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.
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Table 2-1. Controls And Indicators (-contd.)

Control or Indicator Function

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.

READY indicator Iluminates 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.

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

FAULT indicator/switch 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, simultaneous
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 (-contd.)

Control or Indicator

Function

FAULT indicator/switch (continued)

W/PROT CART indicator/switch

W/PROT FIXED indicator/switch

Control Panel

A Return-To-Zero-Seek 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 reset.

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.

| Sttt 1
1 CAUTION |

Ve 222

" 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.

77830939-A
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3. To prevent damage and/or data loss, follow the Disk Cartridge Installation
procedure of this section.

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

231 POWER UP FOR ON-LINE OPERATION
NOTE

Steps 1, 2 and 4 to be performed by maintenance
personnel only.

1. Verify connection of all power and I/O Cables.

2. Verify installation of properly jumpered voltage adjust plug, P12 (see Section III
for jumper information).

3. Verify that START/STOP switch is in STOP position (out).

4. Actuate AC circuit breaker, CB1, (rear of power supply assembly) and verify
operation of blower motor. Actuate DC circuit breaker CB2.

5. Install disk cartridge in accordance with Disk Cartridge Installation procedure.
6. Depress START/STOP switch and verify START/STOP indicator illuminates.
7. Verify that FAULT indicator remains off.
NOTE

If FAULT indicator illuminates perform step 1

through 3 of Fault Overating 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.
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232 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.

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

233 STOP AND POWER DOWN
Disk drive can be stopped by front panel switches provided STOP OVERRIDE is not
commanded by controller.

NOTE

In the event STOP OVERRIDE is commanded
when the START/STOP switch is depressed

to STOP, the disk drive will continue operating.
When STOP OVERRIDE is dropped by the
controller, the unit will execute 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 Cartridge (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".

24 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 resumed.
If FAULT lamp remains illuminated, proceed to step 2.

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

25 INPUT/OUTPUT 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.

26 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.

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 procedures.
Refer to Figure 2-2 for the following procedure.

1. Raise cartridge access door on cabinet.
NOTE

Power must be on and START/STOP lamp must
be off to release lock 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.

-

i CAUTION

| DU

Do not make abusive contact between the disk
cartridge and the spindle. Make certain that
the read/write heads are fully retracted and
the disk cleaning brushes are completely out
of the cartridge area. Remove any dust from
magnetic chuck.
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Table 2-2 Input/ Qutput Lines

Signal

Function

CYL STR (Cylinder Strobe)

CYL AD/0 - CYL AD/8

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

(Cylinder Address Bits 20 - 28) address to the track address when

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)

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/0O board.

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

77830939-A
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Table 2-2. Input/Output Lines (-contd)

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 seek 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.

2-10
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Table 2-2. In put/Output Lines (-contd.)

Signal

Function

Fault

Ready

Wr Stat

SA/0 - SA/5 (Sector Address)

Density (optional)

Output Lines

Indicates that the unit has one or more
fault conditions. Write and erase currents
are inhibited 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
selected, 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 operating
in a 200 tpi mode; when not, unit is
operating in 100 tpi mode.

77830939-A
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5. Place disk cartridge onto spindle hub (ensure head opening is toward read 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

If the spindle motor will not rotate, disk
cartridge is not installed properly.

2.8 DISK CARTRIDGE REMOVAL
2.81 NORMAL REMOVAL

Refer to Figure 2-2 for the following procedure.
1. Depress START/STOP switch to STOP (in).

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

- ---- -

C \
\ CAUTION

L D AR

If START/STOP lamp is still illuminated after

2 1/2 minutes and brushes 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 do not push the cover release button.

8. Close access door if another cartridge is not to be installed. :
2-12 77830939-A



HANDLE

DUST COVER

COVER RELEASE
BUTTON

DISK CARTRIDGE
DISK CARTRIDGE

HOLD DOWN
ARM

COVER RELEASE
BUTTON

SPINDLE HUB

DISK CARTRIDGE AND
DUST COVER IN PLACE

DUST COVER
CiEe)

Figure 2-2. Disk Cartridge Installation

77830939-A 2-13



29 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 Engineer.

1. Wait approximately 3 minutes for cartridge to stop spinning.

2. Raise cartridge access cover.

CAUTION

If START/STOP lamp is not extinguished after
waiting 3 minutes and brushes are not fully
retracted, open top cover, and manually
retract 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).

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.

NOTE
The handle may be swung out to carry the

cartridge but do not push the cover release
button.

8. Close the access door if another cartridge is not to be installed.
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1l
INSTALLATION
AND

CHECKOUT

31 INTRODUCTION

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

32 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 shipping damage. All
clams 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:

i | 1
1. Clean the unit thoroughly. { CAUTION !

\

\ rvrrrrrrr e e ==
While performing the following steps do not
position the carriage manually. Such action
could cause the Read/Write heads to load,
.causing damage to the heads and disk.

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

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

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

5. Remove 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.
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3.3 SPACE ALLOCATION

Figures 3-2 and 3-3 show base cabinet and rack mount unit overall dimensions for
determing 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 until unit is level.

35 INSTALLATION OF RACK MOUNT SYSTEM
WITH GRANT SLIDES

The Grant slides are constructed of a stationary channel, two inner telescoping channels,
plus a fourth and innermost channel attaching to the unit. The attaching hardware and
loose unit parts mentioned in the following steps make up an installation kit that is
shipped with the unit. As a further item of identification, the installation kit for units
‘equipped with Grant slides includes a round knob and a twist rod assembly that must

be added to the unit as a means of latching it into the rack cabinet.

1. Remove unit from machine pallet shipping support as instructed.
2. Remove left and right red shipping standoffs from base casting.
3. Install pre-assembled side rails A and B as shown in Figure 3-4 with hardware

packet provided. At this point, it is recommended that the unit be turned on it's
side on the foam shipping cushion for easier installation access.

g SRS
! CAUTION !
| PR |

Mounting hardware must be installed in sequence
shown for proper electrical isolation of unit.

4. Adjust rack so that the dimensions correspond to those shown in Figure 3-5.
Adjust the distance between front and rear slide mounting brackets to correspond
to dimensions in Figures 3-5. ‘

5. Install the slide assemblies into the rack at the desired height using twelve 10-32 x
5/8 inch screws , four washer plates 18, and twelve 10-32 hex machine
nuts @ . Install the screws through the brackets and washer plates into the holes
in the vertical rails of the rack and then install the nuts on the other side of the
rails. Reference: Figures 3-6 and 3-7.

6. Make sure the slides are horizontal and equidistant from the base of the rack.
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TO INSTALL: INSERT STRAIGHT LEG
OF PINTNTO SMALL HOLE IN ACTUATOR
FRAME, TWIST 90° COUNTERCLOCKWISE,
PRESS DOWN, AND ALLOW PIN TO
RETURN TO NORMAL POSITION,

TO REMOVE: TWIST 90° COUNTERCLOCKWISE
AND PULL UP.

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

————

\ _AA242b )

Figure 3-1. Carriage Lock Pin Location
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3-4

29.75 IN

Figure 3-2. Base Cabinet Dimensions
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17.25 IN
(43.82 CM)

119 IN.
/ (3.02 )

10.31 IN.
(26.19 CM)

S

18.94 IN,
(48.11 CM)

Figure 3-8. Rack Mount Unit Overall Dimensions (Grant Slider Attached)
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3.5 -contd.

7. Adjust the width across the outsides of the slides to be 17.75 to 17.80 inches
(45, 09 to 45,21 centimeters). If the rack construction does not allow this dimension
to be held, then the optional (Accuride) rack mount system must be used (see
Figure 3-5.)

8. Push the slide assemblies to the fully retracted position in the rack and then extend
the inner section of the slides at least three inches (8 centimeters). While the inner
section is held in this position, lift the 9427H unit and push it into the slides (See
Figure 3-6).

9. Once the drive is pushed most of the way into the slides, pull it out of the rack
approximately six inches (15 centimeters). Adjust the inner slide channel hori-
zontally so that the retaining screws can be tightened. Tighten the retaining screws
securely (see Figure 3-6.)

10. Pull the unit to full extension (approximately 30 inches or 76 centimeters), and
insert the threaded end of the twist rod through the hole near the lower right~hand
corner of the unit's front panel. Then attach the pre-assembled pivot bracket to
the power supply support with hardware packet provided. (See figures 3-8 and 3-9).

11. Install the knob assembly on the threaded end of the twist rod and adjust the location
of the pivot bracket for correct operation of the latch.

NOTE

Approximate location for the pivot bracket is
obtained by measuring the distance from the
front edge of the front mounting rails (rack)
to the machined notch in the bottom rear of
the stationary portion of the slide. The pivot
bracket is then adjusted forward or backward
until this dimension is duplicated between the
rubber bumper on the back of the front panel
and the forward edge of the latch block arm.
Exact location is where the latch easily en-
gages and snugly holds the unit into the rack.
Secure hardware.

12. Determine whether the installation requires use of a cable fender@ at the rear
of the wnit. This fender is for the purpose of holding cables away from the venti-
lation outlet opening in the power supply and is not required if no cables threaten
to encroach on the opening. ‘

13. If required, install the fender of step 12 using hardware provided. Fender should
be attached to the electronics cover on either side of the power supply ventilation
outlet (See Figure 3-9).

CAUTION

The. cable fender must not be used as a handle. It will break off!.
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Figure 3-4. Side Rail Mounting
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LIa RACK 3
 — o N, S— |
— \
SLIDE
9427H
PARTIALLY OUT
OF RACK
B
c
SLIDE
— /
L———J—L.j L
1>~ \= U
. =
[ RACK L1
A J

GRANT SLIDES

ACCURIDE SLIDES

A. DISTANCE FROM FRONT MOUNTING
RAILS TO REAR MOUNTING RAILS

28.50 - 29.00 IN.
(72,39 - 73,66 CM)

21.25-22.12 OR
27.50 - 28.50 IN.
(53,98 - 56,18 OR
69,85 - 72,39 CM)*

B. MINIMUM CLEARANCE BETWEEN MOUNTING
RAILS (FRONT AND REAR)

17.75 IN,
(45,09 CM)

17.625 IN.
(44,77CM)

C. DISTANCE BETWEEN MOUNTING HOLES
(FRONT AND REAR)

18.31 - 18.51 IN,
(46,51 - 47,02 CM)

17.86 - 18.56 IN,
(45,36 - 47,14 CM)

D. MINIMUM LENGTH OF CABINET FROM
FRONT MOUNTING RAILS (CABLE AND
CONNECTOR CLEARANCE)

30.10 IN,

. (76,45 CM)

30.10 IN,
(76,45 CM)

—_——~

AAI67q )

*These limits may be increased by 1.00 IN, (2,54 CM) on the high ends, but the slide extension will be

correspondingly reduced.

Figure 3-5. Rack Mount Slides Dimensions
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Figure 3-6. Inner Slide Extension Front Mounting Bracket
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Figure 3-7. Rear Mounting Bracket
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Figure 3-8. Pivot Bracket and Latch Assembly
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SEE FIG. 3-8

Figure 3-9. Right Side Rack Mount & Cable Fender
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3.6 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 slide and bracket
assemblies plus attaching hardware and loose unit parts mentioned in the following steps
make up an installation kit that is shipped with the unit. As a further item of identifi-
cation, 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.

1. Install plastic slide mounts item @ and plastic keyed slide mounts item
at the sides of the unit as shown in figure 3-10 Mounting hardware for each of these

items consists of two 8-32 x 5/8 inch pan head machine screws @ and two No. 8
internal tooth lock washers . Place item on ribbon cible directly behind

keyed slide-mount on unit's left side.
NOTE

For correct 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 3-10.

9. Install plastic stabilizers item (20) at the sides of the unit as shown in figure 3-10.
Mounting hardware for each of thése items consists of two 8-32 x_1/2 inch pan head
machine screws , two No. 8 internal tooth lock washers @ , and two No. 8
flat washers @ .

NOTE

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

8. Adjust the rack so that the dimensions correspond to those shown in figure 3-5.

4. 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 (2,54 centimeters) ahead of
the slide ends in order to accommodate cer-
tain rack dimensions. Maximum extension of
the unit out of the rack will be correspondingly
reduced, however.
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3.6

7.

8.

9.

10.

11,

-contd.

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.)

Install the slides into the rack cabinet at the desired location (see Figure 3-5),
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 insides of the upper-
most sections of the slides if 16.45 + . 030 inches. (41,78 +08 cm).

NOTE

twelve 10-32 x 5/8 inch pan head screws ,
twelve No. 10 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.

The correct mounting hardware for the aboq(s step is

Pull the slides out to their full extension, approximately 29 inches (74cm). The
intermediate catch at 18 inches (46 centimeters) 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 pan head screws @ and install through
each slide into keyed mount-slide.

Adjust the stabilizers, installed in Step 2, as required to prevent wobbling and pro-
vide 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 3-10.
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3.6 -contd.
NOTE

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

inch pan head machine sgrew , No. 8 inter-
nal tooth Jock washer @ , 8=82 x 1/4 inch
spacer , and 8-32 héx machine nut (0) ,

Reference: Figure 3-10.

Hardware for installation of the latch assembly in

the unit consists of two 8-32 x 5/8 inch pan head
machine screws , two No, 8 lock washers @ ,
and two No. 8 flat Washers . These screws
should be left slightly loose at this time.

12. 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 require-
ment.

13. 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.

14. If required, install the fender of step 13 using two 8-32 x 5/16 inch 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).

> et i o o >

| CAUTION |

SIS

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

3.7 SECTOR OPTION CONVERSION PROCEDURE

Adjust sensor mount for required sector option as follows:

1. Remove lower electronics cover.

2. Loosen the sensor mount screw. (See Figure 3-11)

3. Lift rear of sensor mount and place the guide pin in the Sensor mount hold selected
in Table 3-1.

4, Tighten the sensor mount screw.

5. Perform the Fixed Disk Index/Sector Transducer Check and Adjustment in the
maintenance section 6. '

77830940-A 3-13



Figure 3-10. Rack Assembly Mounting
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30 7 -Contd.

6. Replace lower electronics cover.

Table 3-1. Sector Option Conversion

77830940-A

REQUIRED SENSOR MOUNT RING
SECTOR
(Switch setting for sector) 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 (8 ring) 7 56
72, 36, 18, 9 (8 ring) l 8 72

2 4 6 8

O O O O
O O O O
] 3 5 7

- — s —

Figure 3-11. Sector Option Conversion
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3.8 HZ/RPM CONVERSION

If HZ/RPM conversions are desired, they are available in standard option kits from the
manufacturer. Depending on the specific conversion. Some or all of the following modi-
fications may be required.

a. Physical change of Drive Pulley and Belt.

b. Physical change of R/W/E Board.

c. Physical change of Head Option Components.

d. Physical relocation of jumpers in voltage adjust plug.

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 32 Hz Conversion Pulley and Belt Configuration

HZ RPM Pulley # Pulley Dia. Belt # Belt Length
50 2400 77599701 2.881" 75722940 30.375"
60 2400 77599702 2.404" 75722930 29.625"
50 1500 77599703 1.761" 75722920 28.625"
60 1500 77599704 1.479" 75722910 28.125"

3.9 CABLING AND CONNECTION

Unit Intracabling

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

391 INPUT/OUTPUT CABLES

All input/output cables exit at the rear of the disk drive. Refer to applicable I/0
board schematic in HPC package located in front of manual for comector pin/signal
assignments for these cables. If an external terminator assembly is used in A2J2,
the DIP terminators must be removed fromthe 1/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 3-13 for a typical daisy chain configuration. The func-
tion of each signal name is described in Section 2, Table 2-2.

i CAUTION

Refer to I/O option diagrams in HPC package
located in front of manual for assignments of /O
signals to each terminal on the 1/0 board con-
nector. Be sure the terminals on the I/O cable
from the controller and/or daisy-chained unit
have the correct configuration and the correct
assignments. BE ESPECIALLY CAREFUL
WHEN UTILIZING 3M TYPE I/O 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 /O
cable lead terminating at terminal (1) on 2 3M
I/0 board is a ground lead from the controller
and/or daisy-chained unit. Terminal (1) on all
3M I/O board connectors is a ground lead, and
is located as shown in Figure 3-14. Utilize the

same precautions when relocating adapter boards
3-16 : 77830940-C




3.9.1 -contd.
CAUTION (continued)

for 3M to Elco, or 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 seq-
uence is marked on one side of each connector.

3.9.2 GROUNDING OPTION

The disk drive is shipped with logic (dc) ground and chassis (ac) ground connected
together -- see Figure 3-15 (A)-- at the front left hand corner of the power supply.
If the system configuration requires the separation of these grounds, perform the

following procedures.

1. Open top cover (base cabinet only).

. 2. Remove electronics cover.

3. Open power supply cover assembly.

4. Rearrange spacers to configuration shown in Figure 3-15 (B).
" 5. Close power supply cover.

6. Install electronics cover.

7. Close top cover.

393 POWER CABLES

The ac power cable plugs into the bottom of the power supply assembly. The power
cable should exit the unit through the bottom of the cabinet or rack.

310 INPUT POWER REQUIREMENTS

Refer to the equipment specification in HPC package listed in front of manual. Ascertain
that P12 is jumpered according to Figure 3-16.
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