77614950

@ E CONTROL DATA
CORPORATION

CONTROL DATA®
CARTRIDGE DISK DRIVE
MODEL 9427H

GENERAL DESCRIPTION
OPERATION

INSTALLATION AND CHECKOUT
THEORY OF OPERATION
DIAGRAMS

MAINTENANCE

MAINTENANCE AIDS

PARTS DATA

WIRE LISTS

MAGNETIC PERIPHERALS INC.

@ 5 a subsidiary of
CONTROL DATA CORPORATION

HARDWARE MAINTENANCE MANUAL



OEM

A2-ES8-F 9427H (HAWK) FSM - B/P 9
R E V I 8 1 O N R E C O R D
R TABLE OF CONTENTS MANUAL/SECTION REVISION STATUS CHANGE
f/ DATE SHEETS AFFECTED T2 lslalslelz]lels l10]n |2 AUTHORITY
®%. |18 Wov 3T '
A IBSUE | iithruxiii/xiv| A | A |A| A|A |A|A|A]|A Magdeburger
It ee
B Decp‘] ii and iii AlA| B AJA|B|A A|A Magdeburger
Q
C éﬁg\q A|A|B|A|B|B|A|A A Magdeburger
4
D m}% ii B|A|B| A|{C|B|A |A|A PL 19975
Ps
E Magq | il B|/A|B|A|C|B|A |B |A PL 24046
F ii B| AIB|A D |B|A|B]IA PL24086
G g |ii, vi, x B A/C|A |E |C |A|B|A PL 24014

Address comments concerning this manual to:

Technical Publications

Magnetic Peripherals Inc.

4000 Northwest 39th Expressway
Oklahoma City, Oklahoma 73112

or use the enclosed user comment sheet.

@1978, 1979

i ipherals Inc. Printed in the United States of America
Magnetlc Penp All Rights Reserved

77614950- G ii



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 require detailed information

about the Cartridge Disk Drive's operations.

It is written to reflect the recommended 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 (77614950). 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 77614951
II Operation 77614952
II1 Installation & Checkout 77614953
IV Theory of Operation 77614954
\Y Diagrams 77614955
VI Maintenance 77614956
VII Maintenance Aids 77614957
VIII  Parts Manual 77614958
X Wire Lists 77614959

*The I/O 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.
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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.

1.2 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 standrad 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 conatains 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 single sectored or multisectored cartridges.
The read recovery circuitry will allow operation with or without missing clock
patterns, frequently found in variable sector formats.

77614951-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

1.3.3 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.

1.3.4 OPERATIONAL CHARACTERISTICS

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

1-2
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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 (nominal)

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 (numbered 0 through 405)

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

204 (numkered 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)

77614951-A
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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 inch (261.9 mm) (mounts on 10.5
inch (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 lbs (63.5-79. 4 kg)
190-225 1bs (86.2-102.1 kg)

34 inches (863.6 mm))

18.5 inches (469.9 mm)
29.75 inches (755.7 mm)
220-255 lbs (99. 8-115.7 kg)
250-285 lbs (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

ENVIRONMENTAL

(Operating)

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

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.

Two connectors on the I/O panel at the
rear of the unit. Refer to applicable
1/0 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.

Temperature: 60 to 90°F (15.6 to 32.2° Q)
with 12°F/hr maximum rate of change

Humidity: 10 to 80% (no condensation)

Altitude: Zero to 10, 000 feet (3048 m)

77614951-A
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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

Appropriate 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.
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Table 2-1 Controls And Indicators

Control or Indicator

Function

Power Assembly

AC circuit breaker (CB1)

DC circuit breaker (CB2)
Power receptacles
Elapsed Time Meter
Voltage Adjust Plug, P12

(Refer to Installation and Checkout
Section for adjustment connections)

Provides AC power circuit protection,
and main power switching.

Provides logic (DC) circuit protection.
Provides connection for input power.

Indicates cumulative hours with DC
power on.

Provides a means of selecting input
voltage to transformer in power

supply.

START/STOP indicator/switch

Control Panel

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.

77614952-A
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Table 2-1. Controls And Indicators (-contd.)

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.

IIluminates 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.

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.

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.

r \
i CAUTION |

Ve o -

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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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 Onerating 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.

2-6

77614952-A



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/Out put signals exchanged
between disk drive and controller and their functions are <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>