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PREFACE FOR VOLUME 2

This document (729-1254) is Volume 2 of a two-volume manual for the
Control Data Corporation (CDC) 675-Mbyte Fixed Module Disk Drive. Two
separate CDC manuals are contained in this document. The first is the CDC
Hardware Maintenance Manual (Volume 1 of 2) which provides installation and
checkout, maintenance, and parts data for the CDC Fixed Module Disk Drive,
Models BZ7El, BZ7E2, and BZ7E4. The second is the CDC KHardware Maintenance
Manual (Volume 2 of 2) which provides logic diagrams and wire lists for the
CDC Disk Drive, Models BZ7El and BZ7E2.

Volume 1 (729-1253) of this two-volume manual also contains two separate
CDC manuals. The first is the CDC Hardware Reference Manual which provides
general description, operation, and theory of operation for the CDC Fixed
Module Disk Drive, Models BZ7El and BZ7E2. The second is the CDC
Troubleshooting Manual which provides general information, test and diagnostic
descriptions, operating procedures, and a status/error code dictionary for the
CDC Fixed Module Disk Drive, Models BZ7El and BZ7E2.
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MANUAL TO EQUIPMENT LEVEL CORRELATION

—————— e

This manual reflects the equipment configurations listed below.

EXPLANATION: Locate the equipment type and series code number,
as shown cn the equipment FCO log, in the list below. Immedi-
ately to the right of the series code number is an FCO number
If that number and all of the numbers underneath it match all
of the numbers on the equipment FCO log, then this manual ac-
curately reflects the equipment.

This correlation sheet also applies to the following related
manuals:

Pub No. 83323550 Rev. E

Pub No. 8332:570 Rev. E

EQUIPMENT SERIES WITH COMMENTS
TYPE CODE FCOs
BZ7E1/7E2 01-02 None
0z 61362 Fixed Head units only,
Mods E-H.
04 61456

05-07 None

08 61837
67031
09 02027
10 None
11 02315
12 None
13 02:35
14 None
15 02482
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PREFACE

_h
INTRODUCTION

This manual contains information for technical personnel who
will be installing and maintaining the BZ7E1/BZ7E2 Fixed Module
Drive (FMD).

The configuration chart on page xiii lists the various models
available for each of the FMDs, together with the specific
feature groupings that distinguish one from the other.

MANUAL ORGANIZATION

Information in this manual is divided into three sections:

Section 1 - Installation and Checkout: Contains instruc-
tions for uncrating and setting up the units,
for installing power and 1/0 cables between the
units in the string and other elements in the
subsystem, and for checking the operation of
each unit as part of the total subsystem.

Section 2 - Maintenance: Guides for ensuring trouble-free
operation of units in the string, along with
repair, replacement, and test procedures should
problems occur.

Section 3 - Parts Data: An illustrated parts breakdown of
all electrical and mechanical components and
assemblies in each unit, together with a 1list
of recommended spare parts.

OTHER MANUALS

Additional information on the FMD is given in the following
manuals:

PUBLICATION NO. TITLE
83323550 Hardware Reference: General Des-

cription, Operation, and Theory
of Operation for the FMD.

83323560 H xi




82323570 Hardware Maintenance Volume 2:
logic diagrams, assembly dia-
grams, and backpanel wire lists
for the FMD.

83323580 Troubleshooting: Device micro-
diagnostic test descriptions, op-
erating procedures, error code
dictionary, and corrective ac-
tion. This manual is not avail-
able at this time.

83322440 CDC Microcircuits Manual Volume 1:
IC data sheets classified by CDC
identifiers, logic families, and
IC symbology.

83324440 CDC Microcircuits Manual Volume 2:
ICs identified by industry
recognized vendor type numbers.
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CONFIGURATION CHART

MODEL FREQUENCY FIXED ROUND/FLAT SINGLE/ INDEX & COLOR
60 Hz|50 Hz HEAD 1/0 CABLE DUAL SECTOR ON CODE*
INSTALLED CHANNEL A AND/ B
CABLE
BZ7El1-A X No Round Single A A
-B X No Round Single A A
-C X No Flat Single A A
-D X No Flat Single A A
-E X Yes Round Single A A
~F X Yes Round Single A A
-G X Yes Flat Single A A
-H X Yes Flat Single A A
-J X No Flat Single A B
-K X No Flat Single A B
-M X No Flat Single A,B D
~-N X No Flat Single A,B D
-P X No Flat Single A E
-R X No Flat Single A E
-S X No Flat Single A,B H
-7 X No Flat Single A,B H
-U X No Flat Single A F
-V X No Flat Single A 'F
-W X No Flat Single A,B G
~-Y X No Flat Single A,B G
-2 X [ No Flat Single A,B J
NOTE: * Color chart is located in Parts Data Section, 3A

82323560 J
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CONFIGURATION CHART (Contd)

MODEL FREQUENCY FIXED { ROUND/FLAT | SINGLE/ INDEX & COLOR
60 Hz |50 Hz HEAD 1/0 CABLE DUAL SECTOR ON CODE*
INSTALLED ' CHANNEL A AND/ B
CABLE

BZ7E2-A X No Round Dual A A

-B X No Round Dual A A

-C X No Flat Dual A A

=D X No Flat Dual A A

~-E X Yes Round Dual A A

~-F X Yes Round Dual A A

-G X Yes Flat Dual A A

-H X Yes Flat Dual A A

~-L X Yes Round Dual A,B C

-M X No Flat Dual A,B K

-N X No Flat Dual A,B K

-S X No Flat Dual A F

-T X No Flat Dual A F

NOTE: * Color chart is located in Parts Data Section, 3A
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CONFIGURATION CHART (Contd)

MODEL FREQUENCY FIXED ROUND/FLAT SINGLE/ INDEX & COLOR
60 Hz SO0 Hz HEAD 1/0 CABLE DUAL SECTOR ON CODE*
INSTALLED CHANNEL A AND/ B
CABLE
BZ7E4-C X No Flat Single A,B K
-D X No Flat Single A,B K
NOTE: * Color chart is located in Parts Data Section, 3A
Xiv-a 83323560 J
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2D. REPAIR AND REPLACEMENT
General 2D-1
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Front and Rear Door Replacement 2D-3
Side Panel Replacement 2D-5
Operator Panel Replacement 2D-5
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Logic Card Replacement

Logic Chassis Wirewrap Replacement
Backpanel Wirewrap Pin Straightening
3. PARTS DATA

Introduction

3A. ILLUSTRATED PARTS BREAKDOWN
General

Front Door Assembly

Rear Door Assembly

Side Panel Assembly

Top Cover Assembly

Control Panel Assembly
Diagnostic Panel Assembly
Deck, Frame & Air Assembly
Head & Disk Assembly

Deck Assembly

Drive Motor & Brake Assembly
Magnet Assembly

Frame & Air Assembly

I/0 Cable Bracket Assembly
Grounding Block Assembly
Logi¢ Chassis Latch Assembly
Filter Housing Assembly
Filter Housing Cover Assembly
Low Pressure Duct Assembly
Blower Plenum Assembly

Logic Chassis Assembly

Card Cover Assembly

Dc Power Supply Assembly

Ac Power Supply Assembly
_VXV Component Assembly

3B. CABLE AND HARNESS PART INFORMATION

General
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INSTALLATION AND CHECKOUT ]

“
INTRODUCTION

This section contains information relating to the installation
and checkout of the Fixed Module Drive (FMD). The procedures
in this section should be applied concurrently with the instal-
lation procedures described in the applicable subsystem instal-
lation manual.

The information is organized into three major headings:

° Site Requirements -- Describes the environmental, physi-
cal, and electrical specifications.

° Equipment Setup -- Describes the procedures for prein-
stallation inspection, leveling, grounding, cabling, ter-
minations, setting address and sector select switches,
and voltage options. A list of required accessories is
also provided.

° Initial Startup and Checkout -- Describes the checks that
must be made prior to putting the units into normal oper-
ation.

CAUTION

Do not apply power to the unit until it has
been temperature stabilized. Refer to the HDA

Temperature Stabilization procedure later in
this secton.

SITE REQUIREMENTS
ENVIRONMENTAL SPECIFICATIONS

The site must provide a suitable environment for equipment op-
eration, as defined in table 1-1.
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TABLE 1-1.

ENVIRONMENTAL SPECIFICATIONS

Characteristics and Conditions

Specifications

Temperature

Storage

Transit

Non-
operating

Operating

Range

Maximum change

Range

Maximum change

Range

Maximum change
Gradient

Range

Maximum change

Gradient

-10°C to 50°C
(14°F to 122°F)
15°C (27°F)

per hour

-40°C to 70°C
(-40°F to 158°F)

20°C (36°F)
per hour

10°C to 35°C
(50°F to 95°F)

10°C (18°F) per hour
10°C (18°F)

10°C to 35°C
(50°F to 95°F)

10°C (18°F)
per hour

10°C (18°F)

Relative Humidity

Storage

Transit

10% to 90%, no
condensation

0% to 100% RH, no
condensation

Table Continued on Next Page
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TABLE 1-1. ENVIRONMENTAL SPECIFICATIONS (Contd)

Characteristics and Conditions

Specifications

Relative Humidity (Contd)

Non-operating

Operating

20% to 80% RH, no
condensation

10% per hour maximum
change

20% to 80% RH, no
condensation

10% per hour maximum
change

Barometric Pressure

Storage/
Non-Operating

Transit

Operating

-300 m to 2500 m
(-980 ft to 8200 ft)
104.69 kPa to 73.96
kPa (31 in to 21.9 in
Hg)

-300 m to 2500 m
(-980 ft to 8200 ft)
104.69 kPa to 73.96
kPa (31 in Hg to 21.9
in Hg)

-300 m to 2000 m
(-980 ft to 6560 ft)
104.69 kPa to 79.36
kPa (31 in Hg to 23.5
in Hg)

Table Continued on Next Page
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TABLE 1-1. ENVIRONMENTAL SPECIFICATIONS (Contd)

Characteristics and Conditions Specifications

Air Cleanliness

Storage/Transit Same as operating
with proper packing

Non-operating/ Particle

operating size Particles
(microns) m3

More than 1: 4x107
More than 1.5: 4x106
More than 5: 4x10°
Sulpher dioxide: 0.14

parts per million
maximum

PHYSICAL SPECIFICATIONS

Fiqure 1-1 illustrates the floor-space requirements for each
FMD. A minimum clearance of 914 millimetres (36 inches) must
be provided at the front and rear of each unit.

For a standard raised floor, round cables are provided for con-
troller interface and power cabling. Flat cables are utilized
for office floors for the controller interface. Care must be
taken when using flat cables as they are easily damaged. Each
unit weighs approximately 286 kg (635 1b). The concentrated
weight on each of the four leveling pads is approximately 71.5
kg (159 1b).
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Figure 1-1.
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ELECTRICAL SPECIFICATIONS
NOTE

Be sure to connect each drive across two phase
conductors. The customer should be careful to
maintain a balanced 1load across all three
phases of site power.

The unit receives its power directly from the site power dis-
tribution panel. The current-carrying capacity of the site
power bus must be 15 amperes per phase for each of the 60-Hz
units.

All units are shipped from the factory prewired for 208 VvV, 60
Hz or 220 V, 50 Hz. Conversions to other line voltages are ex-
plained under the Voltage Selections procedure.

Units designed for 60-hertz operation will operate satisfactor-
ily over a frequency range from 59.0 to 60.6 Hz, at any of the
following voltages:

Nominal Range
208 V ac 179 to 223 V ac
230 V ac 198-246 V ac

50-hertz units will operate satisfactorily from 49.0 to 50.5 Hz
at any of the following voltages:

Nominal Range
220 V ac : 198-235 V ac
240 V ac 216-257 V ac

Power consumption for a 208 V, 60 Hz unit with the device ac-
cessing is:

Current per phase: 6.5 A
Apparent power: 1.365 kVA
Power factor: 0.923

The line current required to start a device of a 208 V, 60 Hz
unit is shown in figure 1-2.
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Figure 1-2. Line Current Versus Startup Time

POWER SYSTEM GROUNDING REQUIREMENTS

The site ac power system must have provisions for proper equip-
ment safety grounding. All of the following conditions must be

met:

1.

The branch circuit supplying ac power to the drive must
include an insulated grounding conductor that has a cur-
rent-carrying capacity equal to the grounded and un-
grounded branch circuit conductors. The color of this
insulated grounding conductor shall be either solid green
or green with yellow stripe.

The grounding conductor specified in condition 1 must be
grounded at the service entrance.

All power receptacles (including convenience outlets for
oscilloscopes or other test gear) must have a common
ground conductor to prevent shock hazard if two equip-
ments are touched simultaneously. Therefore, all plug
receptacles in the vicinity are to be of the grounding
type; furthermore, the grounding conductors serving these
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receptacles are to be connected to the grounding conduc-
tor that serves the drive.

EQUIPMENT SETUP

The following paragraphs describe how to set up and connect
each unit in a disk storage subsystem. Complete the following
procedures in the order given below:

Gaining Access for Installation

Preinstallation Inspection

Final Unpacking

Placement and Leveling

‘System Grounding

Controller Intecface Cabling

Inter-unit Cabling

Address Selection

Setting Sector Select Switches

Voltage Selections

GAINING ACCESS FOR INSTALLATION

General

The doors and covers provide easy access to the major assem-
blies within the unit. The following discussions describe all
of the FMD's accessing doors and covers.

Cabinet Doors

Two self-latching doors allow access to components beneath the
deck in the front and rear of the cabinet. To open either
door, insert 6-millimetre hex driver tool into the 1lock and
turn mechanism in ether direction.

Cabinet Top Covers

The cabinet has two covers: one front top cover and one rear
top cover. When raised, the front top cover provides access to
the HDA and the front portion of the deck. To open the front
top cover, open the front dooor and squeeze the latch in the

front of the top cover. The front cover has a spring-loaded
support.
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The rear top cover provides access to the magnet and the rear
of the deck. To open the rear top cover, open rear door and
loosen the two screws attaching the rear trim strip to the
frame. The rear top cover has a friction support.

Side Panel Assembly

Side panels are held in place with quarter-turn fasteners. To
remove the side panels, open the front and rear doors. Release
the quarter-turn fastener attaching the side panel to the frame
and remove the ground cable from the frame to the side panel.
Removal of ‘the right side panel (viewed from the front of the
unit) allows access to the blower assembly.

Logic Chassis

The logic chassis is located at the rear of the unit and is ac-
cessible by opening the rear door. Releasing a catch on the
logic chassis allows it to swing outward, thus permitting ac-
cess to the logic cards and to other assemblies. The logic
cards can be accessed by opening the card cover assembly. The
card cover assembly can be opened by turning a quarter-turn
fastener located at left-center on the cover assembly. The
card cover may be removed entirely by removing the hinges (in
early units) or by lifting the panel out of its pivots (in
later units).

AC Power Supply
The ac power supply can be reached from the rear of the cabinet
(by opening the rear door and swinging open the logic chas-

sis). To reach the components within each ac power supply as-
sembly, the unit must be removed from the drive.

DC Power Supply
The dc power supply can be reached from the front of the unit
(by opening the front door). To reach the components within dc

power supply assembly remove the top covers and flip down the
front circuit breaker panel.

PREINSTALLATION INSPECTION

Perform the following steps prior to installing the unit:

1. 1Inspect the unit for possible shipping damage. Any
claims for this type of damage should be promptly filed
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with the carrier involved. 1If a claim is filed, save the
original shipping material.

Check off all parts listed on the shipping bill accom-
panying the equipment. Report discrepancies, missing
items, and so on, to the CDC Account Sales Representative
responsible for the equipment.

Verify that all internal cabling is intact and that there
are no broken or damaged wires.

Check backpanel for broken or shorted pins or wires.

Check to ensure that the logic chassis swings properly
and locks in place.

Read the HDA Temperature Stabilization procedure later in
this section before connecting any power.

FINAL UNPACKING

Primary Air Filter.

The primary air filter is placed inside the unit to prevent
damage during shipment. 1Install the filter as shown in figure

1-3 .

1-10

The filter slides into the slot in the front of the unit.
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Desiccant Removal

Perform the following procedure to remove the desiccant (see
figure 1-4 and 1-5):

9ViIOe

Figure 1-4. Muffler Location
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NUT

BOTTOM OF DECK

SCREW MUFFLER GASKET MUFFLER
PLATE
CCVER

NOTE:
MUFFLER PLATE, GASKET AND HARDWARE ARE USED ON UNITS

S/C 02 W/0 ECO 61230 & BLW ONLY. 9vea

Figure 1-5. Desiccant Removal

l. Open the front and rear doors.

2. Remove side panel adjacent to blower motor.
CAUTION

In the following step, carefully examine ducts
for desiccant that may have escaped from a
ruptured package. Remove with vacuum cleaner
or soft cloth. Loose desiccant can cause head
crashes if blown into the HDA.

3. Remove the desiccant package as follows depending on unit
configuration:

a. In S/C 02 & below W/O 61230A , remove the two screws

securing the muffler plate cover and remove the
desiccant package from the muffler.
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NOTE

Do not replace the muffler plate cover. The
opening acts as an exhaust port for the HDA
air system.

b. In S/C 02 and above W/ 61230A, lift the flap valve
and remove the desiccant package.

Replace side panel and close the front and rear doors.

Discard the desiccant. In units S/C 02 and below W/O

61230A, retain the muffler~ plate cover, screws and nuts
in the event that the unit is reshipped (see Repackaging).

Deck Hold-Down Bolts

Prior to operating the unit, remove the deck hold-down bolts as

follows:

l. Open the front and rear doors.

2. Remove side panels.

3. Open the top front and rear covers.

4. Four bolts secure the deck to the frame during shipment.
These bolts are located next to the vibration mounts as
shewn in fiqure 1-6. A removal instruction tag
identifies each bolt.

NOTE
A 7/16-inch hex nut is used as a spacer for
each bolt. Be sure to retain these nuts af-
ter removing the boits.

5. Replace the side panels.
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Figure 1-6. Deck Hold-Down Bolt Removal
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PLACEMENT AND LEVELING

Roll the unit into its final floor position. Level the unit by
executing the following steps:

1. Open front and rear doors.

2. Insert fingers underneath each corner of the frame.
Squeeze the foam pad behind each leveler pad. Twist each
leveler pad until it reaches the floor.

3. Use a 9/16-inch wrench on the hex surface (just above the
pad) of each leveler to lower the levelers until the cas-
ters are off the floor (refer to figqure 1-7).

JAN

CASTERS \ BOTTOM OF

DRIVE FRAME

LEVELING/////

LEGS NOTES
1\ LOCATED AT EACH CORNER OF FRAME.
V2|

Fiqure 1-7. Leveler Bolt Access

4. Place spirit level on base of frame so ends of level
point to front and rear of unit.
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5. Adjust levelers until bubble is centered in spirit level.

6. Place spirit level on base of frame so ends of level
point to sides of unit.

7. Adjust levelers until bubble is centered in spirit level.

8. Repeat steps 4 through 7 until unit is level.

CARRIAGE LOCKING

Before either an FMD or an HDA that has been in transit is al-
lowed to perform Seek operations, it must firsc undergo & tem-
perature stabilization cycle to ensure compatibility with the
site environment. Refer to the HDA Temperature Stabilization
procedure later in this section.

To be sure that the carriage remains immobilized during this
interim period, see that the carriage locking rod is held firm-
ly in place by the wing nut and washer, as shown in figure 1-8.

SECURED BY WING NUT
AND WASHERS

REAR OF MAGNE NG
LOCKING ROD \ﬁ

STORAGE Ny
LOCATION AVHOR

Figure 1-6. Carriage Locking
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GROUNDING
SAFETY GROUND

The site ac power system ground is provided by the green with
yellow stripe wire in the ac power cord. This wire connects to
the drive frame and goes through the ac power cord to earth
ground, via the ac branch circuit supplying the drive. Also,
all power receptacles in the vicinity of the drive must be at
the same ground potential as the drive.

SYSTEM GROUND

The power system safety ground does not necessarily satisfy all
system grounding requirements. Therefore, additional connec-
tions to earth ground are required to ensure proper drive and
system operation. This is referred to as the system ground.
The system ground can be installed using any of the following
methods:

° Floor Grid (grounded) - Drives and controller are con-
nected to a floor grid consisting of horizontal and ver-
tical members that are mechanically secured and have
ground straps, or their equivalent, joining them. The
ground straps ensure a constant ground potential at all
units connected to the grid. This grid is located under
a false floor and connects directly to earth ground.

° Floor Grid (not grounded) - Drives and controller connect
to a floor grid that is isolated from earth ground. 1In
this case, the controller connects to earth ground to
ground the grid.

NOTE

Do not use daisy chain grounding for more than
ten units.

o Daisy Chain - Drive ground terminals are connected in a
daisy chain to one another and then to the controller
that connects to earth ground.
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I/O SYSTEM NOISE CONSIDERATION

All EDP site environments are exposed to electrical noise. The
type and magnitude of noise depends upon the location and
conditions at each site. When adequate grounding precautions
are not taken, noise will degrade system performance.

Noise, whether conducted or radiated, may enter the system via
cabinets or inter-connecting 1/0 cabling. Also, noise may be
generated within an I/0 system in the form of "cross-talk".

Even though the drive cabinet meets stringent EMC requirements,
often the 1I/0 system is generally wunshielded and may be
susceptible to radiated, conducted or self-generated noise.

SPECIFIC GROUNDING RECOMMENDATIONS

The single most important consideration for an 1/0 installation
is proper grounding. The integrity of the 1/0 system depends
on a low impedance ground path for the return currents of
transmitters and to minimize common-mode transients on receiver
inputs.

The preferred cable system is a fully shielded type, with the
shield connected to the equipment at each end. A shield clamp
is included on the drive for this purpose.

If, for some reason, you cannot use a shielded cable, you can
use an unshielded cable which will result in a reliable 1/0
system if you observe the following precautions:

1. Connect the system ground points of all equipments
together with a good ground conductor. The ground strap
must have a conductor cross-sectional area of at least
0.19cm? (.0075 in2). Since the consideration is for
high frequency grounding, a thin, side section is
desirable. A minimum example would be a braid of 8 x 48
strands of number 36 wire with a flattened width of 1.43
cm (0.563 in).

Daisy chain the ground strap with the "A" cable, or
connect the strap to an under-floor grid system. Under
certain conditions using unshielded 1/0 cable, cross-talk
may cause occasional unreliable "select" command
problems. Usually, you <can avoid this problem by
wrapping the ground strap around the "A" cable with a
wrap of one twist per foot. In extreme cases, you may
have to use shielded cable.
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2. Keep system 1/0 cables as short as possible. This 1is
also especially true for system ground straps.

3. 1If pbssible, ~avoid routing 1I1/0 cables adjacent to
noise-radiating sources (power cables, etc.).

GRID GROUND INSTALLATION
Floor Grid Grounding

If a floor grid is available (either grounded or ungrounded),
each drive individually connects to the floor grid (refer to
figure 1-9). A three-foot cable is provided with the unit to

facilitate the use of grid grounding. This cable can also be
used for star-grounding systems when the units are placed close
together. The following describes the procedure to be used for
grid grounding (refer to table 1-2 for grounding accessories).

CONTROLLER
DRIVE DRIVE DORIVE
DC AC DC AC DC AC DC AC
? ’ 9 * ‘l’
K

/ (- ‘fﬁ — —
N T

ELN A= NOTE:
SROUNDS /N REQUIRED ONLY IF FLOOR GRID
IS NOT GROUNDED.

9ve8

Figure 1-9. Floor Grid Grounding

1-20 83323560 H




TABLE 1-2. GROUNDING ACCESSORIES

Part CDC Part Number i
i
Flat Braided Shielding 93267009 (50 ft)
Terminal Lug 40125601
External tooth lock washer, #10 10126403

Pan head cross recessed screw,
10x32x1/2 17901524

If not already connected, connect one end of flat braided
shielding (identified as system groundstrap in figure 1-
12) to ac terminal of grounding block.

Route free end of system groundstrap through cable entry
port and into cutout in floor.

Cut strap to proper length and attach terminal lug to
free end.

Drill 11/32 inch hole in floor grid.

Secure terminal lug to grid using 10x32x1/2 screw and #10
external tooth lock washer.

If grid is not connected directly to earth ground, con-
nect it to earth ground via the controller.
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NOTE

The system ground must connect both the drive
dc (logic) and ac (frame) ground to earth. 1In
most installations, the drive's ac and dc
grounds are tied together by a jumper (refer
to fiqure 1-10), and only one system ground
connection is required. However, some instal-
lations may require the ac and dc grounds to
be isolated. 1In these cases, the jumper must
be removed and both ac and dc grounds must
connect to earth via separate system ground
connections. If the drive is to have isolated
ac and dc grounds, remove the jumper between
ac and dc portions of the grounding block
(figure 1-10), perform steps 1 through 6 to
connect ground strap to dc terminal of ground-
ing block.

Daisy Chain Grounding

If a floor grid is not available, connect all driwes to the
controller in a daisy chain grounding configuration (refer to
figures 1-10 and 1-11). Connect the controller to earth
ground. The following describes this procedure (refer to table
1-2 for grounding accessories).
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NOTES: BLOCK TO TERMINAL
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HAS ISOLATED AC AND DC GROUNDS. CHASSIS FRAME
(JUMPER 1S REMOVED)

ZC& JUMPER IS REMOVED T0 ISOLATE
AC AND DC GROUNDS. 9v26

.Figure 1-10. Drive Grounding Block
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CONTROLLER

DRIVE DRIVE DRIVE
DC AC DC AC 0C AC D0C AC

\ ] A ]

EARTH oves
GROUND

Figure 1-11. Daisy Chain System Grounding

l. Cut lengths of flat braided shielding (identified as sys-
tem groundstrap in figure 1-10) to lengths required to go
from drive to drive, last drive in chain to controller,
and controller to earth ground.

2. Connect two straps to ac terminal of grounding block,
route straps through I/0 cable guide and connect to each
of the two closest drives, ‘

NOTE

The system ground must connect both the drive
dc (logic) and ac (frame) ground to earth. 1In
most installations, the drive's ac and dc
grounds are tied together by a jumper (refer
to figure 1-10), and only one system ground
connection is required. However, some instal-
lations may require the ac and dc grounds to
be isolated. 1In these cases, the jumper must
be removed and both ac and dc grounds must
connect to earth via separate system ground
connections, If the drive is to have isolated
ac and dc grounds, remove the jumper between
ac and dc portions of the grounding block
(figure 1-10), perform steps 1 and 2 to con-
nectkground strap to dc terminal of grounding
block.
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3. Ensure that the following conditions exist.

a. All drives are connected in a daisy chain (10 units
maximum) .

b. Drive closest to controller connects to the controller.
c. Controller connects to earth ground.

d. Repeat steps b and c for each controller that connects
to the drives in a daisy chain.

CONTROLLER INTERFACE (1/0) CABLING
SITE CONSIDERATIONS

In laying out the site, consideration must be given to the
routing of I/0 cables (flat or round) and terminators for the
drives. The 1/0 cables are designated as A cable and B cable.

I/0 cables may be configured in either a "star"® or "daisy-
chain" pattern as illustrated in figure 1-12. Both configura-
tions may use either flat or round cables. In addition, the
cables may be shielded or unshielded in accordance with site
requirements. The A and B cables (either shielded or unshield-
ed) come in varying lengths as listed in tables 1-3 and 1-4.
The maximum cumulative length is 15.2 metres (50 feet) for the
shielded A cable and 30.5 metres (100 feet) for the unshielded
A cable. The maximum cumulative length for the unshielded or
shielded B cable is 15.2 metres (50 feet).

The star system requires that the A and B cables go directly
from each drive to the controller. It also requires an A cable
terminator assembly at each drive. The daisy chain system re-
quires one B cable from each drive to the contrcller. However,
only the first drive in the chain requires an A cable directly
to the controller. The other drives have A cables strung from
the first drive to the second to the third, and so forth. 1In
the daisy chain configuration, only the last drive in the chain
has an A cable terminator assembly.

Both I/0 cables and terminators are considered accessories sep-
arate from the drive. The part numbers of the terminators and
the lengths of 1/0 cables are listed in tables 1-3 and 1-4.

I/0 cables A and B (either flat or round) have assigned signal
names and pin assignments. Figures 1-13 and 1-14 define the
pin assignments for flat cables. Figures 1-15 and 1-16 define
the pin assignments for round cables.
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Figure 1-12. 1I/0 Cable Configurations
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TABLE 1-3.

1/0 FLAT CABLE ACCESSORIES

CABLE LENGTH IN FEET/METRES
4 5 6 8 10 15 20 25 30 40 50
1.2 1.5 1.8 2.4 3.0 4.5 6.1 7.6 9.1 12.2 15.3
A CABLE (Flat, 60-Pin)
775642XX 10 00 01 02 03 04 05 06 07 08 09
(Unshielded)
823724XxX 10 00 01 02 03 04 05 06 07 08 09
(Shieldea)
823855xX 10 NA NA NA 03 04 05 06 07 08 09
(Jacketed)
A CABLE (Flat, 50-Pin)
774594XX NA 00 0l 02 03 04 05 06 07 08 09
(Unshielded)
B CABLE (Flat)
775643XX MA 00 Ol 02 03 04 05 06 07 08 09
(Unshieldeq)
823659xX 10 00 01 02 03 04 05 976 07 08 09
(Shielded)
823857xX NA NA NA NA 03 04 05 06 07 08 09
(Jacketed)
OTHER ACCESSORIES
A Cable Terminator (60-pin): 75841300
A Cable Terminator (50-pin): 75841301
Logic Plug: 943724XX
NOTE: NA = Not Available
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TABLE 1-4.

1/0 ROUND CABLES

Cable Type and Part Number
l

Cable A Cable A Cable B Cable B Cable
Length (Round) (Round, (Round) (Round,*

Shielded) Shielded)
228.6 mm (9 in) 77569700
1.219 m (4 £t) |77439101 77569701 75241318 47201718
1.37 m (4.5 ft) 75241319 47201719
1.53 m (5 ft) 77439102 77569702 75241300 47201700
3.05 m (10 ft) |77439103 77569703 75241301 47201701
4,58 m (15 ft) |77435104 77569704 75241302 47201702
6.10 m (20 f£t) [77439105 77569705 75241303 47201703
7.62 m (25 ft) |77439106 77569706 75241313 47201713
9.14 m (30 ft) [77439107 77569707 75241304 47201704
10.7 m (35 ft) |77439108 77569708 75241314 47201714
12.2 m (40 ft) |77439109 77569709 75241305 47201705
13.7 m (45 £t) |77439110 77569710 75241315 47201715
15.2 m (50 ft) [77439111 77569711 75241306 47201706
16.8 m (55 ft) 77439112
18.3 m (60 ft) [77439113
21.3 m (70 ft) (77439114
24.4 m (80 ft) |77439115
27.4 m (90 ft) |77439116
30.5 m (100 f£t)|77439117

|

Round Cable Terminator Part Number: 40067209

INDEX AND SECTOR CABLE SELECTION (For Units S/C 07 and Above)

Index and Sector may be routed via the A cable only or via both
the A and B cables by means of a jumper plug. This miniature
jumper plug is pushed onto the proper pins on the face of the
MFAX card (logic chassis slots  A08 and B08) at card coordinate
location 2223.

To select the A cable only, push the jumper plug onto the "A"
and "COM" pins.

To select the A and B cables, push the jumper plug onto the "A
and B" and "COM" pins.
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+ UNIT SELECT TAG [,|] M BIT 7 [ﬁY\
- UNIT SELECT TAG |, - BIT 7 1
+ UNIT SELECT BIT 0 |, + BIT 8 42
- UNIT SELECT BIT 0 |55 - BIT 8 1
+ UNIT SELECT BIT 1 |, + BIT 9 43
- UNIT SELECT BIT 1 |,, - BIT 9 13
+ UNIT SELECT BIT 2 | . + OPEN CABLE DETECTOR _|
- UNIT SELECT BIT 2 |, - OPEN CABLE DETECTR |, ,
+ UNIT SELECT BIT 3 |, + 1npEx A\ 48
- _UNIT SELECT BIT 3 |,, - INDEX 18
+ TAG 1 all + SECTOR /N e
- TAG 1 : - SECTOR /N 26
+ TAG 2 12 + FAULT a5
- TAG 2 ) - FAULT s
+ TAG 3 13 + SEEK ERROR .6
- TAG 3 5| ¢* - SEEK _ERROR 16 rk
+ BIT 0 34 + ON_CYLINDER 47
- BIT 0 ] - ON_CYLINDER 17
+ BIT 1 35 + UNIT READY 49
- BIT 1 : - UNIT READY 19
+ BIT 2 36 + ADDRESS MARK FOUND | |
- BIT 2 6 - _ADDRESS MARK FOUND |,
+ BIT 3 37 + WRITE PROTECTED _ |cq
- BIT 3 ; - WRITE PROTECTED _|,g
+ BIT 4 38 - POWER HOLD 59
- BIT 4 a - SEQUENCE PICK IN |,g
+ BIT 5 39 + BUSY A\ 61
- BIT 5 5 . BUSY A\ ’1
+ BIT 6 40 SPARE 60
. BIT 6 JQ, SPARE 30j
* MATES WITH DRIVE
9V14

NOTES:
/N MAY BE ON

B CABLE, DEPENDING OM OPTION

/2 DUAL CHANNEL UNITS ONLY

Figure 1-13.

83323560 H

A (Flat Cable) Pin Assignments
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GROUND (SHIELD) . ) ‘ ’
- SERVO CLOCK )
+ SERVO CLOCK 14
GROUND (SHIELD) 16
- READ DATA 3
+ READ DATA I
GROUND (SHIELD) .
- READ CLOCK ;
+ READ CLOCK 17
GROUND I8
- WRITE CLOCK 6
+ WRITE CLOCK 19

. MATES
GROUND (SHIELD) ; 1T
- WRITE DATA 8 [ DRIVE
+

WRITE DATA 20
GROUND ’1
- UNIT SELECTED "
+ UNIT SELECTED 5 ‘
; SEEK END 10
SEEK END 23

GROUND 1
- INDEX /N

12
+ INDEX /N "

4
GROUND

25
- secTorR /N

13
+ SECTOR /N

26 _J

NOTES:
/N MAY BE ON A CABLE DEPENDING
ON OPTION
9V15
Figure 1-14. B (Flat Cable) Pin Assignments
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B

‘ + UNIT SELECT TAG 25 ’J\( BIT 6 38
- UNIT SELECT TAG N BIT 6 35
+ UNIT SELECT BIT O . BIT 7 39
- UNIT SELECT BIT 0 ) BIT 7 26
+ UNIT SELECT BIT 1 5 BIT 8 43
- UNIT SELECT BIT 1 » BIT 8 40
+ UNIT SELECT BIT 2 , BIT 9 "
‘ - UNIT SELECT BIT 2 3 BIT 9 .
‘ + UNIT SELECT BIT.3 12 OPEN CABLE DECTECTOR 20
- UNIT SELECT BIT 3 OPEN CABLE DETECTOR
| 8 16
+ TAG 1 INDEX /N
49 13
- TAG 1 .6 INDEX A\ 10
+ TAG 2 51 SECTOR /N 77
- TAG 2 48 SZCTOR A 74
+ TAG 3 sc| ¢ FAULT 14
- TAG 3 52 FAULT "
+ BIT 0 26 :EEK ERROR 78
- BIT 0 23 OEE: ERROR 76
+ BIT 1 27 ON CYLINDER 18
‘ - BIT 1 ” UN YLINDER s
+ BIT 2 a1 NIT READY ’1
- BIT 2 28 UNIT READY 17
+ BIT 3 22 ADDRESS MARK FOUND |, .
- BIT 3 29 ADDRESS MARK FOUND 42
+ BIT 4 33 WRITE PROTECTED 56
- BIT 4 30 WRITE PROTECTED 3
+ BIT 5 37 POWER HOLD 76
- BIT 5 34 SEQUENCE PICK IN
73
+ BUSY N 15 UNUSED LINES
- BUSY 2\ VA
S

% MATES WITH DRIVE
NOTES:

A\ MAY BE ON B CABLE
DEPENDING ON OPTION.

[@& DUAL CHANNEL UNITS ONLY

Figure 1-15. A (Round Cable) Pin Assignments

83323560 H
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- SERVO CLOCK h I

+ SERVO CLOCK
- READ DATA

+ READ DATA

- READ CLOCK

+ READ CLOCK

- WRITE CLOCK

+ WRITE CLOCK

- WRITE DATA

+ WRITE DATA

- UNIT SELECTED
+ UNIT SELECTED
- SEEK END MATES
+ SEEK END WITH

RETTYIRNN DRIVE
+ INDEX /N
- SECTOR A\
+ SECTOR A\
SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

P PP UG XX X E< CcCc =z =

o
()

(s o)
(o]

>
>

()
o

m
m

m
m

(<
[«

9v17
NOTES:

A\ MAY BE ON A CABLE, DEPENDING
ON OPTION

Figure 1-16. B (Round Cable) Pin Assignments '“
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I/O CABLE INSTALLATION

This procedures describe the installation of drive 1/0 cables
(round or flat) and terminators. Figure 1-17 shows the routing
of the round cable, Figure 1-18 illustrates the routing of the
flat cable. The following steps describe the installation of
star and daisy chain configurations (refer to figure 1-12).

Round Cable Installation

Remove power from drive by setting MAIN AC circuit break-
er to OFF.

Open rear door.

If using the star configuration, connect all cables to
the I,/0 panel as shown in figures 1-12 and 1-17.

a. Channel 1: Connect first A cable to connector 1J3.
Connect terminator to connector 1J4. Connect B cable
to connector 1J2.

b. Channel II: Connect first A cable to connector I1J3.
Connect terminator to connector IIJ4. Connect B cable
to connector 11J2.

€. Clamp shielded round cables to frame. Strip back
shielding from cables approximately 15 cm (6 in.).
Place clamp over cable and attach clamp to frame using
two screws.

When using the daisy chain configuration, connect all
cables to the I1/0 panel as shown in figures 1-12 and 1-17.

a. Channel 1: Connect the first A cable to connector
IJ3. Connect the second A cable from connector IJ4 on
the first drive to connector 1J3 on the next drive.
Repeat the same step for the remaining drives in the
chain. On the last drive in the chain, connect a
terminator to connector 1J4. Connect B <cable to
connector 1J2.

b. Channel 1I1I: Connect the first A cable to connector
I1J3. Connect the second A cable from connector IIJ4
on the first drive to connector IIJ3 on the next
drive. Repeat the same step for the remaining drives
in the chain. On the last drive in the chain, connect
a terminator to connector 1I1J4. Connect B cable to
connector I1J2.
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CHANNEL I
ACCESS

N
CABLE
CLAMP \\\\\
CHANNEL 11 [ 2
ACCESS
N BACKWALL
OF
SCREW LOGIC
, CHASSIS
REAR VIEW \\\«\\\ \\\\
OF DRIVE PROTECTIVE
—_— )7@ BRACKET
NOTES: SCREM
fo CHANNEL I MATES WITH CONNECTORS
(1J2, 1J3, 1J4) at I/0 PANEL (A8).
CHANNEL I1 MATES WITH CONNECTORS
(1192, 11J3, I1J4) at 1/0 PANEL (A8). 9v24B

Figure 1-17. Round Cable Installation
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c. Clamp shielded round cables to frame. Strip back
shielding from cables approximately 15 cm (G in.).
Place clamp over cable and attach clamp to frame using
two screw.

Replace the protective bracket on the 1logic chassis.
Insert the bracket tabs in the logic chassis. See figure
1-17.

Flat Cable Installation

Remove power from drive by setting MAIN AC circuit break-
er to OFF.

Open rear door.

Remove the two wing nuts securing the protective bracket
to the logic chassis. Unhook the tabs securing the right
side of the bracket. Remove the protective bracket. See
either figure 1-16, 18.1, or 1-16S.

Remove cable clamps attached to I/O bracket, route cables
to logic chassis as shown in either figure 1-1€, 18.1, or
1-19, and replace clamp.

Using the star configuration, cables are connected
directly to the logic chassis at the locations described
below (see figures 1-12 and 1-18, 1-18.1, or 1-19).

a. Channel 1: All cable connections are made at the card
at location A0O8 in the logic chassis. Connect first A
cable to connector J3. Connect terminator to connect-
or J4. Connect B cable to connector J2.

b. Channel 11I: All cable connections are made at the
card at location BO8 in the logic chassis. Connect
all cables as described under Channel 1I.

Using the daisy chain configuration, cables are con-
nected to the logic chassis at the locations described
below (see figqure 1-12):

a. Channel I: All cable connections are made at the card
location A08 in the logic chassis. Connect the first
A cable to connector J3. Connect the second A cable
to connector J4 on the first drive and to connector J3
on the second drive. Repeat the same step for the re-
maining drives in the chain. On the last drive in the
chain, connect a terminator to connector J4. Connect
B cable to connector J2.
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A\

CHANNEL 1

CABLES

CHANNEL 11

CABLES
PROTECTIVE
BRACKET

CHANNEL I
ACCESS

LOGIC K ~
CHASSIS Y AN
o v P

NOTES:

Zﬁ& CHANNEL I MATING CONNECTORS
(J2, 93, J4) ON

_FAX CARD AT Ao08

Zﬁﬁ CHANNEL II MATING CONNECTORS
(J2, J3, J4) ON

_FAX CARD AT BOS8

CHANNEL 11
ACCESS
BACKWALL
OF
LOGIC
CHASSIS
REAR VIEW
OF DRIVE
9vas

Figure 1-18. Flat Cable Installation (S/C 08 & Below)
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Figure 1-18.1. Flat Cable Installation (S/C 09 - 14, W/0 02489)
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CHANNEL I

CABLES

CHANNEL II

CABLES
PROTECTIVE
BRACKET

CHANNEL 1
ACCESS

LOGIC
CHASSIS

NOTES:

Zﬁ§ CHANNEL I MATING CONNECTORS
(J2, J3, J4) ON

_FAX CARD AT A08

Zéﬁ CHANNEL IT MATING CONNECTORS
(J2, J3, J4) ON

_FAX CARD AT BO8

CHANNEL 11
ACCESS

BACKWALL
OF

LOGIC
CHASSIS

REAR VIEW
OF DRIVE

10F26

Figure 1-19. Flat Cable Installation (S/C 14 & Abv, W/ 02489)
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b. Channel 11: All cable connections are made at the

card at 1location BO0O8 in the 1logic chassis. Connect
all cables as described under Channel 1.

AC POWER CABLE

The site layout must provide an ac power source for each
drive. All 60 Hz units are equipped with a 2.7-metre (9 foot)
power cord. Cords used on 60 Hz units have their own prewired
connectors (refer to figure 1-20). All 50 Hz units are shipped

from the factory with a 2.7 metre (9-foot) power cord. Cords
+

MALE CONNECTOR 94368004
(250 v, 20 A, 60 Hz, | @, 2 POLE, 3 WIRE)

60 Hz AC POWER CONNECTOR 9vio

Figure 1-20. 60 Hz AC Power Connector
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used on 50 Hz units are not supplied with connectors. The 50
Hz connector is wired at the installation site as follows:

[ Green/yellow wire to safety ground terminal.
° Brown to Phase One
° Blue to neutral

VOLTAGE SELECTIONS

All drives are shipped from the factory configured either for
208 v, 60 Hz or 220 Vv, 50 Hz. :

WARNING

Disconnect the wunit from site power before
making any wire changes,

To rewire 60 Hz or 50 Hz units to accept other voltages, move
the conductors at AlTBl in the ac power supply and at A2TB3 in
the dc power supply as shown in figures 1-21 and 1-22.

The required wiring for each terminal board input is shown in
the logic diagrams cross reference page 3002 in Volume 2 of the
Hardware Maintenance Manual (Publication Number 83323570). It
should be noted that a drive cannot be converted from one fre-
quency to another (50 Hz to 60 Hz for example) without making
major mechanical changes.

AC POWER SUPPLY

The following wire changes (as shown in figure 1-21) are re-
quired at terminal board inputs AlATBl if source voltages other
than 208 Vv, 60 Hz or 220 V, 50 Hz are selected. To gain access

to terminal board inputs AlATBl, the following procedure 1is
necessary.

l. Remove the two screws securing the plate to terminal
board AlATBl (refer to figure 1-21).

2. Connect the red wire to terminal board inputs as shown in
fiqure 1-21.

3. Reinstall plate cover.
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1-40

FREQ NOMINAL TERMINAL BOARD MATING
(HZ) VOLTAGES RED WIRE LOCATION | WIRE COLOR
200/208 AlATB1-3 BLK
50/60 230 AlATB1-2 YEL
240 AlATB1l-1 ORN

Figure 1-21.

AC Power Supply Voltage Selections

9v22
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DC POWER SUPPLY

If source voltages other than 208 V, 60 Hz or 220 V, 50 Hz are
selected, then the following wire changes are required at ter-
minal board inputs A2TB3 (as shown in figure 1-22). The fol-
lowing procedure is necessary to gain access to terminal board
inputs A2TB3.

1. Remove the two screws securing the circuit breaker cover.
2. Remove the circuit breaker cover,

3. Remove the two screws sveuring the circuit breaker panel.
4. Pull the circuit breaker panel forward and down.

5. Connect the black and brown wires to the terminal board
inputs A2TB3 as shown in figure 1-22.

6. Close circuit breaker panel. Reinstall circuit breaker
cover.

ADDRESS SELECTION

Figure 1-23 identifies the address select switches at card lo-
cation A3B04/A3C04. The address select switch consists of four
independent switches, numbered one through four. The switches
have sixteen possible hexadecimal addresses. The hexadecimal

address selections show the switches in either open or closed
positions.

SETTING SECTOR SELECT SWITCHES

The number of sectors per revolution generated by the drive
logic must be matched to that selected by the customer. There-
fore, sector select switches are provided in the drive logic to
allow selection of different sector counts. These switches are

located on, logic card A3B04/A3C04 and appear as shown in figure
1-23.
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A2TB3

S 6 7 8 9
)12|2||D| e
TERMINAL BOARD
FREQ NOMINAL MATING COLOR
WIRE TRANSFORMER
(HZ) | VOLTAGES LOCATION REFERENCE
A2TB3-1 (BLACK) GRAY A2T1
o | 2°%7%08 IaorB3-4 (BROWN) GRAY A2T2
A2TB3-5 (BROWN) YEL A2T2
200 A2TB3-8 (BLACK) GRAY A2T1
A2TB3-9 (BROWN) GRAY A2T2
50 220 A2TB3-1 (BLACK) YEL A2T1
A2TB3-4 (BROWN) YEL A2T2
240 A2TB3-2 (BLACK) BLK A2T1
A2TB3-5 (BROWN) BLK A2T2
9V23A
Figure 1-22. DC Power Supply Voltage Selections
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SLOT BC4/C04

ADDRESS

83323560 H

SELECTION

SWITCH 4
SHOWN IN
OPEN POSITION

OPEN
ADDRESS, SELECTION

SWITCH NUMBER | |

ADDRESS [ 1(2°) [2(2") [3(22)[a(23)

0 c| C C C

| 0| C cC|{C

2 C O|C C

3 O|oO0]|C C

4 C c|oO c

5 0| C oO| C

6 C 0| O C

7 O[O0 |O0]|C

8 c C C 0

9 0 C|C 0
| A C 0O | C o

B Ol 0 ]|C 0

o c|c|o0|oO

D o|c|oOo|oO

E cC/o0o|0]oO

F OO0 ]O0]O

J
C=CLOSED
0=0PEN 9V12A

Figure 1-23. Address Select Switches
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Select the number of sectors and then locate that number in ta-
ble 1-5. Across from the number of sectors listed in the table
is a row of Cs and Os. C represents the Closed position of the
sector switch. O represents the Open position of the sector
switch. Set the switches to the positions designated in the
table while referring to fiqure 1-24 for an illustration of the
switch positions.

SWITCHES LOCATED ON A CARD IN LOGIC CHASSIS
Dﬂﬂfﬁﬁi-1
, OPEN o
01 2345\\j3 §
SWITCH NUMBER
DBDDDB {
OPEN g
678910

SLOT B04

i

Figure 1-24. Sector Select Switches
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SECTOR SELECT SWITCH SETTINGS

TABLE 1-5.

Switch Number

11

10

0

Table Continued on N xt Page

Number
of
Sectors

10
11
12
13
14
15
16
17
18
19
20
21

22

23

24

25

26

27

1-45
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SECTOR SELECT SWITCH SETTINGS (Contd)

TABLE 1-5.

Switch Number

Number

of
Sectors

11

10

-

28
29
30

31

32

33
34

35

36

37
38
39
40
41

42
43

44

45

46
47

48
49
50
51

Table Continued on Next Page

83323560 H
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SECTOR SELECT SWITCH SETTINGS (Contd)

TABLE 1-5.

Switch Number

11

10

C

C

o

Number
of
Sectors

52

53

54

55

56
57

58
59

60
61

62

63

64

65

66
67

68
69

70

71

72

73

74

75

Table Continued on Next Page
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SECTOR SELECT SWITCH SETTINGS (Contd)

TABLE 1-5.

“~——

Switch Number

11

10

0

Number
of
Sectors

76

77

78
79
80
81

82
83

84

85

86

87

88
89
90
91

92

93
94

95
96

97

98
99

Table Continued on Next Page

83323560 H

1-48




SECTOR SELECT SWITCH SETTINGS (Contd)

TABLE 1-5.

Switch Number

11

10

Table Continued on Next Page

of
Sectors

Number

100

101

102
103

104

105

106
107

108
109

110
111

112
113

114
115
116
117

118
119

120
121

122
123

1-49
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TABLE 1-5. SECTOR SELECT SWITCH SETTINGS (Contd)

— . -
Number Switch Number
of e
Sectors 0 1 2 3 4 5 6 7 8 9 10 11 -
124 C C 0 C 0] C C 0] 0 0 0] 0
125 0] C (0] C (0] C C (0] 0] 0 0 (0]
126 C 0 (0] C (0] C C 0] 0 0] (0] (0]
127 (0] (0] o} C 0 C C 0 0o 0 o} (0]
128 0] 0] (0] C 0 C C 0 (0] 0 (0] (0]
Note: C = Closed position; O = Open position,

HDA TEMPERATURE STABILIZATION

Before an HDA is used, it must be stable in temperature and hu-
midity with respect to the site environment. If not, moisture
that condenses within the HDA can cause HDA failure. The prob-
lem is worsened if a shipped unit is moved from a cold outdoor
environment to a much warmer computer site. No Seek operations
should be performed before the HDA temperature is greater than
the dewpoint of the FMD intake air supply. The following pro-
cedures describe steps you must take to ensure that the unit
can be operated safely.

After the temperature stabilization requirements are met, the
HDA and FMD air system must be purged for a minimum of one
hour. Refer to the HDA Purge procedure.

DRIVE TEMPERATURE STABILIZATION

Upon arrival of the FMD at the customer site, unpack it and, if

possible, allow at least 24 hours for it to temperature stabi-
lize. 1If the installation time delay allowed is critical, al-
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low the following minimum times for the HDA to warm to 22° C

(70° F) with a site ambient temperature of 24° Cc (75° F) and
80% relative humidity:

Initial Temperature Waiting Time
-40° C (-40° F) 23 hours
=23° C (-10° F) 21 hours

=7° C (+20° F) 19 hours
+10° C (+50° F) 14 hours

Leveling and cabling can be performed during the stabilization
period; however, observe the following precautions:

1. Do not apply power to the unit. Even blower motor opera-
tion can cause condensation.

2. Leave the carriage locking rod secured.

SPARE HDA STABILIZATION

Upon arrival of a spare HDA at the customer site, unpack it and
remove the plastic bag. A stabilization time of at least 8
hours is preferred. If the replacement time delay allowed is
critical, allow the following minimum times for the HDA to warm
to 22° C (70° F) with a site ambient temperature of 24° C
(75° F) and 80% relative humidity:

Initial Temperature Waiting Time
-40° C (-40° F) 8 hours
=23° C (-10° F) 7 hours

=7° C (+20° F) 6 hours
+10° C (+50° F) 4-1/4 hours

INITIAL STARTUP AND CHECKOUT
FINAL VISUAL CHECKS

Before applying power to any unit, and after the unit has been
temperature stabilized, make the following visual checks:

l. See that the primary air filter is in place.

2. Check that all four hold-down bolts have been removed.
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3. Reaffirm that the carriage locking rod is in place as
shown in figure 1-8.

4. Check all air hoses to ensure they are intact, are prop-
erly connected, and that the hcse clamps are tight.

5. Check that all the I/0 cables are properly mated and
firmly seated.

6. Check that all wire-harness connectors are propeirly mated.

7. Check that all backpanel connectors are firmly seated and
that the terminating jumpers are installed over the cor-
rect pins.

8. For a single-channel unit, check the backpanel to ensure
that the jumper plug is installed at the backpanel loca-
tion A07. A dual-channel unit requires no jumper plug at
backpanel location AO07.

9. Check that all logic cards have been installed and are
firmly seated in the card slots.

HDA PURGE

After the physical installation of the subsystem has been com-
pleted, the following power-up and purge procedure should be
observed for each drive.

l.

1-52

Connect the ac power cable from the unit to the site pow-
er source,

Turn off all dc power supply circuit breakers; turn off
all circuit breakers on the ac power supply in each drive.

On operator panel of each device: ensure that START
switch is in the off position (popped out).

At the site power distribution panel, turn on the breaker
that controls ac power to the unit.

Turn on MAIN circuit breaker on the ac power supply in
the cabinet.

As the ac power is applied, the unit's blower motor will
come on.
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7. Allow the blower to operate (drive motor not operating)
for at least one hour.

8. Test and diagnostic Linked Series Test 03 may be run on
unit while HDA is purging.
CARRIAGE LOCKING ROD REMOVAL

The carriage locking rod assembly (for the HDA) must be removed
after the one-hour temperature stabilization period has ex-

pired. Referring to fiqure 1-25, remove locking rod assembly
by first removing wing nut and washers and then unscrewing the
rod from the carriage. If the rod cannot be removed with fin-

gers, a 3/16-inch open-end wrench may be used. Stocre the lock-
ing rod assembly in the clips provided on the rear of the deck.
After removing the locking rod, insert plastic stcp plug (S/C
02 and above, W/ 61384) in magnet hole to prevent moist air
from getting into magnet. Stop plugs are shipped in the
accessories package.

CAUTION

The carriage lccking rod assembly must be re-
installed whenever the unit is moved even a
short distance (for example, across t he
room). The wing nut nust be tightened until a
slight resistance is felt and then tightened
1/2 turn more.
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REAR OF MAGNET

STOP ASSEMBLY/\ k

RUBBER WASHER

4 S
6?3\\

PLAIN WASHER

e

INSERT STOP PLUG

/

/.
>\\

AFTER REIV(I)OVING
ROD
LOCKING LOCKING ROD
WING NUT STORAGE
LOCATION

Figure 1-25.
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Carriage Locking Rod Removal

%

9vai1c
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INITIAL CHECKOUT
Voltage Checks and Adjustments
1. Ensure that START switch is in OFF position (LED off.)

2. Place Local/Remote switch located on _KTX card in Local
(down) position.

3. Check the following voltages at the logic chassis (A3);:

VOLTAGE TOLERANCE LOCATION
+5 v +0.05 V A3A01-44A
-5.1 vV ¥0.05 V A3A01-02A
+24 v ¥2.4 v A3A01-452
-24 v 2.4 V A3A01-01A
+5 V MPU ¥0.05 V A3C03-43A
-36 V =7.2 40 V A3B02-18A
+24 V MPU +2.4 V A3C02-18B

NOTE: All voltages are references to ground (GND) on the
backpanel.

4. Voltage adjustments, if necessary, should be made

according to Section 2C, Checks and Adjustments, of this
manual.

Linked Series Test

1. Enter the Diagnostic Test Mode (62) (Reference BZ7E1/7E2
Troubleshooting Manual, Publication 83323580).

2. Perform Linked Series test 03 for a minimum of 15 minutes.

3. Exit the Diagnostic Test Mode (63).

Free Carriage Movement

Perform this procedure after removing the carriage locking rod
from the unit. Check the device for free carriage movement as
follows:

l. Place Local/Remote switch located on the __KTX card in
Remote (up) position.
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through the front hole in stop assembly, and screw it
into carriage.

3. Disable voice coil by disconnecting either of the two
quick-connect leads from the top of magnet assembly.

4. Place Local/Remote switch in Local (down) position.

5. Move carriage to the retracted position (away from the
spindle) and hold in this position while drive motor
comes up to speed.

6. Depress START switch (to light START indicator).

7. As soon as drive motor is up to speed (10 to 15 seconds),

check for free carriage movement by moving carriage tool

2. Insert carriage tool in the hole in the center of magnet,
|
|
|
forward and back a few times. If the carriage binds,

; follow applicable steps in the HDA  Removal and
| Replacement procedure in Section 2D of this manual. If
the carriage moves freely, go to step 8.

8. Move carriage to retracted position (away from spindle)
before stopping drive motor.

9. Release START switch to stop drive motor.

|
| 10. When spindle has stopped, place Local/Remote switch in ‘
| Remote (up) position.

l1. Remove carriage tool and replace voice coil lead removed
in step 3.

12. Insert plastic stop plug in magnet hole to prevent moist
air from entering magnet and HDA. Stop plugs are
provided in drive accessories package.

13. Place Local/Remote switch in Local (down) position to
return dc power to drive.

First Seek

To start unit, press START switch. The drive motor will begin
to cycle up. As the device reaches operating speed, it will
perform a First Seek and the READY indicator will light.
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Ready Indication

When the READY indicator is on, it signifies that the power-up
sequence has been successfully completed and the drive is ready
for operation.

FINAL CHECKOUT

Average Access Time Check

1. Enter FTU Mode (60) and perform the "X to N" Seek Test
(A7) for a minimum of 30 minutes to allow the drive to
stabilize, Should an error occur, the Maximum Seek
Velccity may be checked and adjusted using Diagnostic
Test Mode, Test 28 (Reference Velocity Gain Check and
Adjustment, Section 2C of this manual.). Exit FTU Mode
(61).

2. Enter Diagnostic Test Mode (62) and perform Test 28,
"Average Access Time." If necessary, adjust the average
access time according to the Velocity Gain Check and
Adjustment, Section 2C of this manual.

Linked Series Tests

1. Perform the following Linked Series Tests:

04 Linked Series with Drive Ready 15 minutes, minimum
05 Linked Series, Tests 03 and 04 1 Pass minimum

2. Exit Diagnostic Test Mode (63) if no other tests are
desired.
System Checkout
Procedures for diagnosing proper operation of each device, as
well as the FMD sub-system as a whole on a computer system will

be determined by customer software and are outside the scope of
this manual.
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REPACKAGING

If it becomes necessary to repackage the unit for
packaging instructions can be obtained from:

Packaging Engineer, Material Services Dept.
Normandale Division

Magnetic Peripherals, Inc.

7801 C->mputer Ave.

Minneapolis, MN 55435

reshipment,

When ordering packaging instructions, specify unit serial num-
ber and series code, as listed on the unit equipment identifi-

cation plate.
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MAINTENANCE 2

T ——
GENERAL

Section 2 contains preventive and corrective maintenance infor-
mation. The corrective information contained here pertains to
repair of the unit once a problem has been isolated.

All maintenance discussed in this section is limited to that
which can be performed in the field, and unless otherwise spec-
ified, applies to all equipments listed in the front of this
manual.

This section is divided into the following subsections:

2A General Maintenance Information: Contains general infor-
mation that a person must be familiar with prior to per-
forming any of the maintenance discussed in this manual.

2B Preventive Maintenance: Describes the preventive mainten-
ance that must be performed in order to keep the unit in
proper operating condition.,

‘ 2C Checks and Adjustments: Provides the electrical checks.
and adjustments necessary to keep the unit operating
within the system, All mechanical adjustments are pro-
vided in Repair and Replacement as part of replacement
procedure,

2D Repair and Replacement: Describes replacement of unit
assemblies and components that may be replaced or adjust-
ed in the field (except for adjustments included in
Checks and Adjustments).
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GENERAL MAINTENANCE INFORMATION 2A

(S A A

GENERAL

This section contains general maintenance information for the
fixed module drive (FMD). Anyone performing maintenance on the
unit should be familiar with the content of this section, as
well as with the operating procedures contained in the Hardware
Reference Manual. The information contained in this section
relates to the following areas:

° Physical Locations - Identification of all major assem-
blies and those components which are most frequently en-
countered during maintenance.

° Safety Precautions - Safety precautions that must be ob-
served when working on the unit.

® Maintenance Tools and Materials - Tools and materials re-
quired to perform maintenance.

° Gaining Access for Maintenance - How to get at the assem-
blies for maintenance.

° Electrostatic Discharge Protection - Correct procedures
for handling logic cards and electronic assemblies which
are sensitive to static electricity.

o Protective Devices - Thermal and overload protection for
motors and logic chassis.

PHYSICAL LOCATIONS

Figure 2A-1 m.y be used to identify and locate the major com-
ponents in the FMD.

The major assemblies of the FMD have been assigned physical lo-
cation codes such as Al, A2, etc. (See table 2A-1.) Each com-
ponent or subassembly in the FMD carries one of these major as-
sembly codes as part of its complete physical identification.
Thus, A2TB3 identifies terminal board 3 in major assembly A2,
whereas AlAl and AlA2 identify the first two subassemblies in
major assembly Al. If subassembly AlAl could itself be broken
down into still smaller assemblies, those would be designated
AlAlAl, AlAlA2, etc. Figure 2A-1 locates and identifies all
the physical location codes listed in table 2A-1.
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READ/WRITE
LOGIC CHASSIS
CARD MAGNET
HEAD & DISK
LOGIC COVER (
HDA)
CHASSIS
(ASSEMBLY A3)

DECK
(ASSEMBLY A7)

FILTER
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DC POWER SUPPLY
(ASSEMBLY A2)
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Figure 2A-1. Assembly Locator (Sheet 2)
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Figure 2A-1. Assembly Locator (Sheet 3)
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TABLE 2A-1. PHYSICAL LOCATION CODES

Code Title
Al AC Power Supply (PDU)
A2 DC Power Supply
A3 Logic Chassis
A4 Drive Motor
AS Operator Panel
A6 Diagnostic Control Panel
A7 Deck
A8 I/0 Panel/Bracket
A9 Frame and Frame Components
Al0 Blower
‘ SAFETY PRECAUTIONS

Observe the following safety precautions at all times. Failure
to do so may cause equipment damage and/or personal injury.

° Whenever removing or replacing cards in the logic or
read/write chassis, always remove dc power by placing the
+24Y XFMR circuit breaker (S/C 03 and below W/0O 61615)
and ganged circuit breakers (S/C 03 and above W/ 61615)
on the ac power supply to OFF.

° When replacing components or assemblies where exposure to
ac line voltage is possible (ac/dc power supplies, blow-
er, drive motor), always remove power from the unit by
turning off the MAIN circuit breaker on the ac power sup-
ply.

() When performing any maintenance on the ac power supply,
or any of its connecting cables, disconnect the unit pow-
er cord from the site power panel.

° Wear safety glasses whenever working with sealants.
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° Keep watches and other permeable metal objects at least
600 centimeters (two feet) away from voice coil magnet.

° Observe precautions described

in discussion on Handling

Electrostatic Devices (this section) when handling cards
containing MOS integrated circuits.

) Before removing power from

unit for maintenance,

check the START switch on the operator panel to be cer-
tain that it is not 1lit. Press START switch to turn off
the lights (and power down the drive motor).

MAINTENANCE TOOLS AND MATERIALS

When performing preventive and corrective maintenance on any

unit, certain special tools are

tools, along with their part numbers,

required. A list of these
is provided in table 2A-2,

TABLE 2A-2. MAINTENANCE TOOLS AND MATERIALS

Description

CDC Part Number

Anaerobic Sealant, (Type 242)
Anaerobic Sealant, (Type C)
Card Extender (1/2)

Card Extender (Full)

Coil Installation Tool
Conductive Static Shielding Bag

DC Multimeter

95125322
95044213
82318800
82318700
87285300
90538604 (8 x 10)**
90538606 (12 x 16)**

Fluke 3000A*
or equivalent

* Denotes vendor part or model number

** Vendor, Minnesota Mining & Mfg. Co.

Table Continued on Next Page

2A-6
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TABLE 2A-2. MAINTENANCE TOOLS AND MATERIALS (CON1TD)

Description

CDC Part Number

Dielectric Grease

Dust Cover

Dust Cover

Go/Nc-Go Tool (Pulley Height
Adjustment)

Carriage Tool

Hex Driver Tool (6 mm)

Hex Driver Tool

Hex Driver Tool

Lead Guide

Oscilloscope, Dual Trace

Pin straightener
Potentiometer Adjustment Tool
Scope Probe Tip (Hatchet Type)
Voice Coil Replacement Tools:
Torque Screwdriver
Bit for above
Wire Wrap Bit, 30 Gage
Wire Wrap Gun, Electric
Wire Wrap Removal Tool 20-30 Gage
Wire Wrap Handle
Wire Wrap Sleeve, 30 Gage
Wrist Strap

94657900
77573100
77573101

87199200
77795800
94351311
$4391300
47481600
47155100

Tektronix 454*
or equivalent

87369400
12212278
12212885

12218425
12263477
12218402
12259111
12259183
12210851
12218403
12263496
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GAINING ACCESS FOR MAINTENANCE

GENERAL

The doors and covers provide easy access to the major assem-
blies within the unit. The following discussions describe all
of the FMD's accessing doors and covers.

CABINET DOORS

Two self-latching doors allow access to components beneath the
deck in the front and rear of the cabinet. To open either
door, insert 6-millimetre hex tool driver into the 1lock and
turn mechanism in either direction.

CABINET TOP COVERS

The cabinet has two covers: one front top cover and one rear
top cover. When raised, the front top cover provides access to
the HDA and the front portion of the deck. To open the front
top cover, open the front door &nd squeeze the 1latch in the
front of the top cover. The front cover has a spring-loaded
support.

The rear top cover provides access to the magnet and the rear
of the deck. To open the rear top cover, open rear door and
loosen the two screws attaching the rear trim strip to the
frame. The rear top cover has a friction support.

SIDE PANELS"

Side panels are held in place with quarter-turn fasteners. To
remove the side panels, open the front and rear doors. Release
the quarter-turn fastener attaching the side panel to the frame
and remove the ground cable from the frame to the side panel.
Removal of the right side panel (viewed from the front of the
unit) allows access to the blower assembly.

LOGIC CHASSIS

The logic chassis is located at the rear of the unit and is ac-
cessible by opening the rear door. Releasing a catch on the
logic chassis allows it to swing outward, thus permitting ac-
cess to the logic cards and to other assemblies. The 1logic
cards can be accessed by opening the card cover assembly. The
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card cover assembly can be opened by turning a quarter-turn
fastener located at left-center on the cover assembly. The
card cover may be removed entirely by removing its hinges (in
early units) or by 1lifting the panel out of its pivots (in
later units).

AC POWER SUPPLY

The ac power supply can be reached from the rear of the cabinet
(by opening the rear door and swinging open the logic chas-
sis). To reach the components within each ac power supply as-
sembly, the unit must be removed from the drive.

DC POWER SUPPLY

The dc power supply can be reached from the front of the unit
(by opening the front door). To reach the components within dc
power supply assembly remove the top covers and flip down the
front circuit breaker panel.

ELECTROSTATIC DISCHARGE PROTECTION
HANDLING ELECTROSTATICALLY SENSITIVE ASSEMBLIES

All drive electronic assemblies are sensitive to static elec-
tricity, due to the electrostatically sensitive devices used
within the drive circuitry. Although some of these devices
such as metal-oxide semiconductors (MOS) on logic cards are ex-
tremely sensitive, all semiconductors as well as some resistors
and capacitors may be damaged or degraded by exposure to static
electricity.

Electrostatic damage to electronic devices may be caused by a
direct discharge of a charged conductor, or by exposure to the
static fields which surround charged objects. To avoid damage
tn drive electronic assemblies, service personnel must observe
the following precautions when servicing the drive:
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() Ground yourself to the drive - whenever the drive
electronics are or will be exposed, connect yourself to
ground with a wrist strap (see table 2A-2 for part
number). Make the connection to any metal assembly or to
the dc grounding block at the rear of the drive. As a
general rule, remember that you, the drive, and the
circuit cards must all be at ground potential to avoid
potentially damaging static discharges.

] Keep cards in conductive bags - when circuit cards are
not installed in the drive, keep them 1in conductive
static shielding bags. These bags provide absolute

protection from static discharge and from static fields
surrounding charged objects. Remember that these bags
are conductive and should not be placed where they might
cause an electrical short circuit.

o Remove cards from bags only when you are grounded - all
cards received from the factory are in static shielding
bags, and should not be removed unless you are grounded.

HANDLING ELECTROSTATICALLY SENSITIVE LOGIC CARDS

Metal oxide semiconductor (MOS) integrated circuits are used on
several logic cards in the  unit. The logic cards are
identified by orange colored injectors/ejectors. MOS
integrated circuits are extremely sensitive and therefore
require special handling to avoid damage caused by static
electricity. Observe the following precautions when handling
or working with logic cards using MOS integrated circuits:

® Turn off power before removing and installing the logic
card.

) Ensure that anything or anyone coming in contact with the
card is «clectrically connected to ground, including
tools, the body, clothing, containers, etc.

° Touch the logic chassis to bleed off any accumulated
static charge before removing or installing the card.

° Handle the card only by a non-circuit portion. Do not
touch pins and circuit connection points.

° Never use an ohmmeter on cards having microprocessor
assemblies.

° Always remove the microprocessor cards before using an
ohmmeter cn the drive.
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) Place the card in a conductive shielded bag immediately
following its removal from the unit. The card and the
bag must be in contact with logic chassis ground before
and during the time that the card in inserted or removed
from the bag. The bag should have a warning label
indicating that it contains an electrostatic-sensitive
device. The logic card must remain in the bag or at a
properly prepared work station whenever it is not
installed in the logic chassis.

MOTOR OVERLOAD PROTECTION

Protection against thermal overload is provided for all motors
in the unit:

) The blower motor (50/60 Hz) is protected by a thermal
switch contained within the motor. The switch automatic-
ally resets when the motor has cooled.

° The 50/60 Hz drive motor contains a built-in breaker that
opens if the motor overheats. After the motor has cooled,
the breaker can be reset by pressing the red reset button
underneath the motor.

HDA AIR FLOW DETECT

An air pressure switch mounted in the air duct senses the air
flow entering the HDA. Failure to detect air flow causes the
drive to drop power to the spindle motor and dc power supply.
This error condition causes a unique error code to be automat-

ically displayed on the diagnostic panel.

USE OF CARD EXTENDER

Troubleshooting should be limited to the card level. Replace-
ment of individual ICs or other discrete components on a card
is strongly discouraged. Although a card extender is avail-
able, its use is not recommended except when absolutely neces-
sary. The extender adds 25.4 cm (10 inches) to each signal
path entering or leaving the card, and this added length could
cause false error indications or other side effects completely
unrelated to the original problem.

83323560 H 2A-11







PREVENTIVE MAINTENANCE 2B

“

PREVENTIVE MAINTENANCE SCHEDULE
There are three items of preventive maintenance:

o Replacing primary filter
° Checking effectiveness of spindle brake on each HDA
° Replacing absolute filter.

The first two of these are to be performed during the same
maintenance period; the procedures are given below.

The absolute filter is to be replaced every 9000 operating
hours or every eighteen months, whichever comes first.

PRIMARY FILTER REPLACEMENT PROCEDURE

The primary filter should be replaced on a quarterly basis or

after approximately 1500 hours of operation. This schedule

will vary, depending upon the level of dust contamination in
‘ the operating area.

Refer to figure 2B-1 and replace the filter as follows:

1. Remove power from unit by placing MAIN ac circuit breaker
to OFF.

2. Slide old filter out front of unit.
3. Install new filter (wire mesh surface up).

4, Restore ﬁnit power.

SPINDLE STOP-TIME CHECK PROCEDURE

Failure of a brake to stop disk rotation within the prescrib-
ed 20 seconds can impose additional wear on the heads. No
readily noticeable symptoms of this extra wear are exhibited
during normal operation, so it is important that periodic
checks of braking time be made if the HDA is to be kept per-
forming at top efficiency.
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Figure 2B-1. Primary Filter Location

Perform the following procedure on a quarterly basis or after
approximately 1500 hours of operation.

1.

2B-2

Apply power to the unit and activate the START switch on
the operator panel.

Verify that HDA disk rotation has reached full operating
speed (READY indicator 1lit).

Open the front door and lift the front top cover.
Using a watch (sweep-second hand or digital "seconds"

readout), time the interval required for the disks to
stop rotating after pressing the START switch to deacti-
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vate the drive motor. The disks should stop within 20
seconds. Use either of the following methods to deter-
mine when the disks stop rotating.

a. Six black boltheads around the hub of the disk pack
will appear as a solid black line when the disks are
up to speed, and will become individually distinguish-
able as the disks slow down.

b. If the boltheads are not visible, observe the drive
motor's pulley (viewed directly below the HDA) to
determine when rotation has stopped.

5. If the disks do not stop rotating within 20 seconds, re-
move power from the unit and replace the brake assembly

in accordance with the procedure given in section 2D (Re~
pair and Replacement) of this manual.

ABSOLUTE FILTER REMOVAL/REPLACEMENT
NOTE

Record date and hour meter reading on new
filter before installing.

1. Remove power from the unit by placing MAIN circuit break-
. er to OFF.

2. Open rear door of unit.

3. Release logic chassis latch and swing logic chassis out
of the way.

4. Release two jackscrews securing the filter cover to the
unit. See figure 2B-2.

5. Remove o0ld filter and install replacement filter, Note
| the air flow direction arrow in figure 2B-2. The new
| filter must be installed for proper air flow direction to
| prevent damage to the HDA
% 6. Replace filter cover.

7. Close and latch logic chassis.
8. Close rear door.

9. Restart blower motor and purge filter system for a mini-
mum of five minutes before initiating drive motor rota-
tion.
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Figure 2B-2. Absolute Filter Replacement
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CHECKS AND ADJUSTMENTS 2C

L

GENERAL

This section provides information on the only electrical checks
and adjustments that can be performed in the field. These
checks and adjustments should only be performed as required
elsewhere in this manual, or when it is suspected that the unit
is not functioning properly.

VOLTAGE CHECKS

Power supply voltages are checked to determine that the dc vol-
tages are within specifications. These checks (and adjustments
if required) should be made prior to replacing any parts. This
assures that malfunctioning is not due to improper voltage
levels.

The voltage checks may be performed either by using a voltmeter
or by using the diagnostic panel. Both methods are acceptable;
however, the method using the voltmeter is the most accurate
and the preferred method. The diagnostic panel reading may
disagree with the voltmeter and in some cases may be out of
spec if tolerances for voltage checks using voltmeter are used.

VOLTAGE CHECKS USING VOLTMETER
With the device performing 255-track repeated seeks, check the

following voltages at the logic chassis (assembly A3) with a
voltmeter:

Voltage Tolerance Location
+5 vV +0.05 Vv A3A01-44A
-5.1V +0.05 Vv A3A01-02A
+24 V +2.4 V A3A(01-45A
-24 V 2.4V A3AQ01-01A
-36 V -7.2, 40 V A3B02-18A
+24Y +6.0 V A3C03-33A (+24Y)
to A3C03-32A (+24Y
Return)
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All voltages are referenced to ground (GND) on the backpanel.

The +5 V MPU power supply should provide +5 V +0.05 V power and
should be measured at A3C03-43A. The voltage is referenced to
ground on the backpanel.

VERSION 3.0 ALTERNATE VOLTAGE CHECKS WITH DIAGNOSTIC PANEL

In Version 3.0 drives, a diagnostic test may be executed to
monitor voltages. If adjustment is required and allowed (see
table below), the adjustment may be made while the diagnostic
test is executing. Refer to voltage adjustments routines.

Voltages that may be monitored are listed below along with
their test numbers.

TABLE 2C-1. Diagnostic Test Descriptions

Test Test Tolerances
Number

76 -36 V Servo
77 -15 VvV MPU + 1.5V
78 +15 V MPU + 1.5V
79 -24 V HPU + 6.0V
7A +24 V MPU + 6.0V
7B +5 V MPU* + 0.05 V
7C +5 V LOGIC* +0.10 V
-0.00 v
7D -5 V LOGIC* + 0.05 vV
7E +24 V LOGIC + 2.4V
7F -24 V LOGIC + 2.4V

* ADJUSTABLE VOLTAGES - Refer to Voltage Adjustments for
procedure if adjustment is necessary.
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NOTE

If +5V Logic is out of tolerance when read
with the diagnostic panel and if adjustment is
made using the diagnostic panel, adjust vol-
tage to +5.05 +0.05 V.

Perform the following procedure to monitor the selected vol-
tage. Adjustments may be done, if allowed, by observing the
display.

VOLTAGE MONITORING WITH DIAGNOSTIC PANEL

l. Ensure that power is applied to the drive and all circuit
breakers are on.

NOTE

Drive motor does not have to be powered up,
nor does usage of the drive interfere with
customer voltage monitoring.

2. Actuate CLEAR switch.

3. From table 2C-1, select the test number (76 thru 7F) for
the voltage to be monitored. Test 7C (+5 V LOGIC) will
be used in this example.

4. Set PARAMETER switches to 7cC. Actuate LOAD switch.
DISPLAY equals 007cC.

5. Actuate INITIATE switch. DISPLAY equals 7CF0 (Test Run-
ning) for about one second. It then changes to XXYy,
where XX is the voltage in tens and units while YY is the
voltage in hundredths. In this example, the display is
0502, indicating that +5 V LOGIC supply is +05.02 volts.
The display will vary as the voltage varies. For spe-
cific adjustment procedure, refer to +5 V adjustment pro-
cedure step 2.

6. Actuate INITIATE switch. Test stops with 7CFl1 display
(Test Stopped).

If a voltage fault occurs that prevents voltage monitoring from
running, diagnostic test 6E (Set Voltage Margin Flag) may be
executed before executing voltage monitoring, this allows vol-
tage faults to be ignored.

If parameter 6E is used parameter 6F (Clear Voltage Margin
Flag) must be used at the end of voltage monitoring.
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VOLTAGE ADJUSTMENTS

Only the output voltages of the +5 V and -5 V and the +5 V MPU ‘
power supplies are adjustable. The +5 V and the -5 V adjust-

ment potentiometers are located inside the dc power supply as

shown in fiqure 2C-1. The adjustment potentiometer for the

+5 V MPU power supply is accessed from a slot in the back of

the ac power supply as shown in figure 2C-2.

+5 V ADJUSTMENT

l. To adjust +5 V, connect dc multimeter probes to A3A01-44A
and ground (GND).

2. Adjust +5 V potentiometer (see figure 2C-1) if needed to
bring voltage to +5 v, +0.05 V.

—5 V ADJUSTMENT

l. To adjust -5 V, connect dc multimeter probes to A3A01-02A
and ground (GND).

2. Adjust -5 V potentiometer (see fiqure 2C-1) if needed to
bring voltage to -5.1 Vv, +0.05 V.

+5 V MPU ADJUSTMENT .
1. Remove right side panel.

2. To adjust +5 V MPU, connect dc multimeter probes to
A3C03-43A and ground (GND) on the backpanel.

3. Adjust +5 V MPU potentiometer (see figure 2C-2) if needed
to bring voltage to +5 v, +0.05 V.
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Figure 2C-1. +5 V and -5 V Adjustment Potentiometers
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Figure 2C-2. +5 V MPU Adjustment Potentiometer
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SERVO PULSE WIDTH CHECK AND ADJUSTMENT

This procedure provides information on checking and if nec-
essary, adjusting the servo pulse width.

Servo pulse width must be checked whenever the HDA or one of
the servo cards 1is replaced. This procedure shtould be
performed before starting the Velocity Gain Check and
Adjustment procedure.

1. Start the drive motor and allow the drive to become
Ready. Allow drive to run a minimum of two hours.

2. Monitor and sync positive on the signal at A03-13A(+Gated
Servo Clock).

3. Measure the positive pulse width at the 1.5 V level of
each edge. The servo pulse width should be 100 +15 ns.
Perform remainder of this procedure only if the servo
pulse width is wrong.

4. Power down the unit.
5. Remove _KDX card at location A03.
6. Adjust the pulse width as follows:

(a) If pulse width is less than 85 ns, the pulse width
must be made wider as shown in figure 2C-3. The
other end of the jumper wire from location 0332 pin
7 determines the pulse width. Re-wrap the other
end of the wire to next pin using the following
order: 0332 pins 5 through pin 1, then 0730 pin 1
through pin 5. Each pin increases the pulse width
approximately 10 ns.

(b) If pulse width exceeds 115 ns, the pulse width must
be narrower as shown in figure 2C-3. The other end
of the jumper wire from location 0332 pin 7 deter-
mines the pulse width. Re-wrap the other end of
wire to next pin using the following order: 0730
pin 5 through pin 1, then 0332 pin 1 through pin
5. Each pin decreases the pulse width approxi-
mately 10 ns.
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Figure 2C-3. Servo Pulse Width Adjustment

Replace card. Close logic chassis and rear door.
Start spindle and allow drive to become Ready.
Allow drive to run for 15 additional minutes.

Measure pulse width and adjust as necessary.
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VELOCITY GAIN CHECK AND ADJUSTMENT

This procedure provides information for checking and if
necessary, adjusting the velocity gain of the servo.

Check Velocity Gain whenever the HDA or one of the servo cards
is replaced.

1. Perform Servo Pulse Width Check and Adjustment procedure.
CAUTION

When using test and diagnostics tests, take
the drive off line at the CPU, otherwise the
system may hang.

2. Enter the Diagnostic Test Mode (62). (Refer to
troubleshooting manual 83323580, Section 3).

3. Activate test 28. This test does a series of 842 track
seeks and averages the time of groups and displays the
time.

4. Raise front cover so diagnostic panel can be viewed from
the rear of drive.

5. Adjust pot on A04 at coordinates 1309 while measuring
time from trigger to rising edge of signal, until this
interval equals 47.5 to 48.0 milliseconds as shown in
figure 2C-4.

6. Stop test. Exit the Diagnostic Test Mode (63) and close
front cover. Return unit to normal condition.

- FORWARD

- ]

47.5 TO 48.0 ms

+ ON CYLINDER

e

9v52A

Figure 2C-4. Velocity Gain Adjustment
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FTU READ CIRCUIT ADJUSTMENT

Either of two procedures can be used to check and adjust the
read circuit potentiometer at coordinates 6814 on the MPU T and
D memory card (_KTX at chassis location B03/C03). The first
procedure, called Preliminary FTU Read Circuit Check, is the
shorter of the two and is used to check the potentiometer's ad-
justment when any of the following conditions exist:

° If any card in read/write chain has been replaced, such
as:
Write PLO (AO01l)
Write Compensation (A02)
Read Decoder (B06/C06)
Read PLO (C(8)
Deck cards (read/write chassis, A7)

° If the drive motor or its belt have been replaced.
° If any of the servo cards (A03-A06) have been replaced.

° If the HDA has been replaced.

The second procedure, called Detailed FTU Read Circuit Check,
must be performed when the _KTX (B03/C03) card has been re-
placed.

NOTE

When using the FTU mode of testing with the
drive's diagnostic control panel, be sure to
take the drive off line at the CPU and be sure
that the LOCAL/REMOTE switch on the _KTX card
is in the LOC?, (down) position.

Note that in both testing procedures all data is entered into,
and the results displayed on the diagnostic control panel.

NOTE

In the following procedures, notes and DISPLAY
letters and/or numbers enclosed in brackets ([
or ]) refer to units having a full complement
of test and diagnostic capabilities (referred
to as Version 3 drives in the Troubleshooting
manual, publication number 83323580).
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PRELIMINARY FTU READ CIRCUIT CHECK

l. Ensure that drive is up to speed and READY. DISPLAY
shows EEOC.

2., Place drive in FTU mode as follows:

Set PARAMETER switches to 60.
Actuate LOAD switch; DISPLAY shows 0060.
Actuate INITIATE switch; DISPLAY shows 60F1 [60F2]).

READY indicator on operator panel will momentarily
turn off. Drive is now in FTU mode.

3. Select an error-free head on CE cylinder (842) as follows:

83323560

Check label on top of HDA or HDA certification data
(flaw map) for an error-free head number.

Acutate CLEAR switch.
Set PARAMETER switches to 85.

Actuate LOAD [and INITIATE] switch[es]; DISPLAY shows
previous contents of head register.

Set PARAMETER switches to 00.

Actuate LOAD switch. DISPLAY shows 00XX where XX
equals previous contents of head register.

Set parameter switches to error-free head number
determined in step a above.

Actuate LOAD switch to load head register. Display
shows 00XX where XX equals error-free head number.

Actuate INITIATE switch.
Set PARAMETER switches to 80 (Test/FTU option).

Actuate LOAD [and INITIATE] switch[es]; DISPLAY shows
contents of test/FTU option register.

Set PARAMETER switches to 00.
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o.

p.

Actuate LOAD switch. DISPLAY shows 00XX where XX
equals previous contents of test/FTU option register. .

Set PARAMETER switches to 48 (manual head, read error
override); [set switches to 08 (read error override)
for version 3 drives].

Actuate LOAD switch. DISPLAY shows 0048 [0008].

Actuate INITIATE switch.

Write data as follows:

i.

NOTE
In FTU mode, write and read operations are
permitted only on tracks within CE cylinder.
(Servo is automatically driven to cylinder
842).
Set PARAMETER switches to 8C (data pattern).

Actuate LOAD [and INITIATE] switch[es]; DISPLAY shows
contents of data pattern register.

Set PARAMETER switches to 00.

Actuate LOAD switch twice. DISPLAY shows 0000 (low .
frequency pattern).

Actuate INITIATE switch.

Set PARAMETER switches to AA (write).

Actuate LOAD switch. DISPLAY shows 0O0AA.

Actuate INITIATE switch to start write operation.
DISPLAY shows AAFO. Test continues writing until INI-
TIATE is actuated a second time to stop test. When
test is stopped, DISPLAY shows AAF1l.

Actuate CLEAR switch.

Read data as follows:

a.

b'

Set PARAMETER switches to AB (read).

Actuate LOAD switch. DISPLAY shows 00Ab.
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c.

Actuate INITIATE switch to start read operation. DIS-
PLAY shows AbFO. Read test continues until INITIATE
switch is actuated a second time to stop test. Allow
read test to run continuously while performing _ KTX
card potentiometer adjustment.

5. Adjust potentiometer on _KTX card as follows:

a.

d.

e.

Connect channel 1 of oscilloscope to backpanel loca-
tion B03-05B (+Diagnostic Read Enable) and set it to
trigger internally on positive slope.

Connect channel 2 of the oscilloscope to B03-08A
(-Read Error).

Rotate potentiometer (bottom pot at card coordinates
6814) clockwise until negative pulses occur at B03-08A
(channel 2 on oscilloscope). Now rotate potentiometer
counterclockwise (counting turns as you go) until
negative pulses re-occur at BO03-08A. Set poten-
tiometer halfway between these two limits.

Actuate INITIATE switch to stop read operation.

Actuate CLEAR switch.

6. Perform low frequency read data verification test as fol-
lows:

83323560

Set PARAMETER switches to 80 (Test/FTU option).

Actuate LOAD [and INITIATE] switch[es]; DISPLAY shows
contents of test/FTU option register.

Set PARAMETER switches to 00.

Actuate LOAD switch.

Set PARAMETER switches to 40 (manual head) [00].
Actuate LOAD switch. DISPLAY shows 0040 [0000].
Actuate INITIATE switch.

Set PARAMETER switches to AB (read).

Actuate LOAD switch. DISPLAY shows 00Ab.

Actuate INITIATE switch to start read operation.
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m.

Drive must perform the read operation without error
(NO AbFl [AbF3] shown on DISPLAY) for three minutes,
minimum,

Actuate INITIATE switch to stop read operation.

Actuate CLEAR switch,

Perform the high frequency read data ver1flcat10n test as
follows:

a.

b.

Set PARAMETER switches to 8C (data patternj).

Actuate LOAD [and INITIATE] switch[es]; DISPLAY shows
contents of data pattern register.

Actuate LOAD switch twice to load data pattern upper
and lower (high frequency pattern). DISPLAY shows
8C8C. ‘

Actuate INITIATE switch.

Set PARAMETER switches to AA (write).

Actuate LOAD switch. DISPLAY shows 00AA.

Actuate INITIATE switch to start write operation.
Write test continues until INITIATE switch is actuated
a second time to stop test.

Set PARAMETER switches to AB (read).

Actuate LOAD switch. DISPLAY shows 00Ab.

Actuate INITATE switch to start read operation. DIS-
PLAY shows ADbFO.

Drive must perform read operation without error (NO
AbFl [AbF3] shown on DISPLAY) for three minutes, mini-
mum.

Actuate INITIATE switch to stop read operation.

Set PARMMETER switches to 8C (data pattern).

Actuate LOAD [and INITIATE] switch[es]; DISPLAY shows
contents of data pattern register,

Set PARAMETER switches to 00.
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p. Actuate LOAD switch twice.

‘ qg. Actuate INITIATE switch.

r. Set PARAMETER switches to AB (read).

S. Actuate INITIATE switch to start read operation. DIS-
PLAY shows AbFl [AbF3].

t. Drive will perform read operation and stop; DISPLAY
must show error of AbF1l [AbF3].

u. Actuate CLEAR switch.
V. Set PARAMETER switches to 61 (exit FTU mode).
w. Actuate LOAD switch, DISPLAY shows 0061.

X. Actuate INITIATE switch. DISPLAY shows 61F1 [61F2].
Unit is now out of FTU mode.

Y. Actuate CLEAR switch.

DETAILED FTU READ CIRCUIT CHECK

Use this procedure to check the adjustment of the bottom poten-
‘ tiometer at card coordinates 6814 when the _KTX card has been
replaced.
NOTE

When using the FTU mode of testing with the
drive's diagnostic control panel, be sure to
take the drive off line at the CPU and be sure
that the LOCAL/REMOTE switch on the _KTX card
is in the LOCAL (down) position.

1. Set MAIN circuit breaker Al1CBl to off (down) position to
remove power from unit.,
2. Remove _KTX card from location B03/C03 in logic chassis.

3. Using an ohmmeter, preset bottom potentiometer at card
coordinates 6814 to 700 ohms.

4. Re-install _KTX card into logic chassis on a card ex-
tender [Extender not needed for version 3 drives].
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Apply power to drive via AlCBl and note the letters and
numbers on diagnostic control panel DISPLAY. It should
show EEOC (completed first seek).

Place drive in FTU mode as follows:

a. Set PARAMETER switches to 60.

b. Actuate LOAD switch; DISPLAY shows 0060.

C. Actuate INITIATE switch; DISPLAY shows 60F1 [60F2].

d. READY indicator on operator panel will momentarily
turn off. Drive is now in FTU mode.

Select an error-free head on CE cylinder (842) as follows:

a. Check label on top of HDA or HDA certification data
(flaw map) for an error-free head number.

b. Acutate CLEAR switch.
c. Set PARAMETER switches to 85.

d. Actuate LOAD [and INITIATE] switch[es]; DISPLAY shows
contents of head register.

e. Set PARAMETER switches to 00.

f. Actuate LOAD switch; DISPLAY shows 00XX where XX
equals previous contents of head register.

g. Set parameter switches to error-free head number
determined in step a above.

h. Actuate LOAD switch; DISPLAY shows 00XX where XX
equals error-free head number.

i. Actuate INITIATE switch.
j. Set PARAMETER switches to 80 (Test/FTU option).

k. Actuate LOADA[and INITIATE] switch[es]; DISPLAY shows
contents of test/FTU option register.

1. Set PARAMETER switches to 00.

m. Actuate LOAD switch. DISPLAY shows 00XX where XX
equals previous contents of test/FTU option register.
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p.

Set PARAMETER switches to 48 (manual head, read error
override); [set switches to 08 (read error override)].

Actuate LOAD switch. DISPLAY shows 0048 [0008].

Actuate INITIATE switch.

Write data as follows:

i.

NOTE
In FTU mode, write and read operations are
permitted only on tracks within CE cylinder.
(Servo is automatically driven to cylinder
842). -
Set PARAMETER switches to 8C (data pattern).

Actuate LOAD [and INITIATE] switch[es]; DISPLAY shows
contents of data pattern register.

Set PARAMETER switches to 00.

Actuate LOAD switch twice; DISPLAY shows 0000 (low
frequency pattern).

Actuate INITIATE switch.

Set PARAMETER switches to AA (write).

Actuate LOAD switch. DISPLAY shows 0O0AA.

Actuate INITIATE switch to start write operation.
DISPLAY shows AAFO. Test continues writing until INI-
TIATE is actuated a second time to stop test. When
test is stopped, DISPLAY shows AAFl.

Actuate CLEAR switch.

Read data as follows:

Set PARAMETER switches to AB (read).
Actuate LOAD switch. DISPLAY shows 00Ab.
Actuate INITIATE switch to start read operation. DIS-

PLAY shows AbFO. Read test continues until INITIATE
switch is actuated a second time to stop test.
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d.

Allow read test to run continuously while checking the
-FTU R/(Not)W Window pulse or while performing _KTX
card potentiometer adjustment.

10. Check -FTU R/(Not)W Window pulse as follows:

a.

Connect channel 1 of an oscilloscope to pin 9 of chip
at card coordinates 6539. Do not use a chip clip.
Connect oscilloscope's probe ground wire to the card's
ground foil. Set oscilloscope to trigger internally
on negative slope (The logic element being monitored
is shown on cross reference sheet 1212 in the logic
diagrams manual, publication number 83323570.). [For
version 3 drives, connect channel 1 of an oscilloscope
to backpanel pin C03-42A, Connect oscilloscope's
probe grouind wire to C03-39A.]

Measure pulse width of -FTU R/(Hot)W Window pulse at

the 1.5 volt level. Figure 2C-5 shows the approxi-

mate shape of the pulse and the tolerance permitted.
NOTE

Steps 11-14 do not apply to version 3 drives.

11, Remove power from the drive by setting MAIN circuit
breaker Al1CBl to off (down) position.

75NS + 5NS
__-___Xe,___p/- -~-15V

9VI06

Figure 2C-5. -FTU R/(Not)W Window Pulse

12. Remove _ KTX card from extender, remove extender from
logic chassis, and reinstall _KTX card in logic chassis.

2C-18
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13. Apply power to drive via AlCBl and note the letters and
numbers on diagnostic control panel DISPLAY. It should
show EEOC (completed first seek).

14. Repeat steps 6 through 9c.

15. Adjust potentiometer on _KTX card as follows:

a.

d.

e.

Connect channel 1 of oscilloscope to backpanel 1loca-
tion B03-05B (+Diagnostic Read Enable) and set it to
trigger internally on positive slope.

Connect <channel 2 of the oscilloscope to B03-08A
(-Read Error).

Rotate potentiometer (bottom pot at card coordinates
6814) clockwise until negative pulses occur at B03-08A
(channel 2 on oscilloscope). Now rotate potentiometer
counterclockwise (counting turns as you go) until neg-
ative pulses re-occur at B03-08A. Set potentiometer
halfway between these two limits.

Actuate INITIATE switch to stop read operation.

Actuate CLEAR switch.

16. Perform low frequency read data verification test as fol-
lows:

a.

83323560

Set PARAMETER switches to 80 (Test/FTU option).

Actuate LOAD [and INITIATE] switch[es]; DISPLAY shows
contents of test/FTU option register.

Set PARAMETER switches to 00.

Actuate LOAD switch.

Set PARAMETER switches to 40 (manual head) [00].
Actuate LOAD switch. DISPLAY shows 0040 [0000].
Actuate INITIATE switch.

Set PARAMETER switches to AB (read).

Actuate LOAD switch. DISPLAY shows 00Ab.

Actuate INITIATE switch to start read operation.
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17.

2C-20

s.

Drive must perform the read operation without error
(NO AbF1l [AbF3] shown on DISPLAY) for three minutes,
minimum.

Actuate INITIATE switch to stop read operation.
Set PARAMETER switches to 8C (data pattern).

Actuate LOAD switch. DISPLAY shows contents of data
pattern register.

. Actuate LOAD switch twice to load data pattern upper

and lower (high frequency pattern). DISPLAY shows
8C8C.

Set PARAMETER switches to AB (read).
Actuate LOAD [and INITIATE] switches.

Drive will perform read operation and stop; DISPLAY
must show error of AbFl [AbLF3].

Actuate CLEAR switch.

Perform the high frequency read data verification test as

follows:

a. Set PARAMETER switches to AA (write).

b. Actuate LOAD switch. DISPLAY shows 00AA.

Cc. Actuate INITIATE switch to start write operation.
DISPLAY shows AAF0. Write test continues until INI-
TIATE switch is actuated a second time to stop test.

d. Set PARAMETER switches to AB (read).

e. Actuate LOAD switch. DISPLAY shows 00Ab.

f. Actuate INITATE switch to start read operation. DIS-
PLAY shows AbFO0.

-g. Drive must perform read operation without error (NO
AbFl [AbF3) shown on DISPLAY) for three minutes, mini-
mum.

h. Actuate INITIATE switch to stop read operation.

Actuate CLEAR switch.
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18. Perform the write/read test as follows:

83323560

Set PARAMETER switches to 8C (data pattern).

Actuate LOAD [and INITIATE] switch[es]; DISPLAY shows
contents of data pattern register.

Actuate LOAD switch twice. DISPLAY shows 8C8C.
Actuate INITIATE switch.

Set PARAMETER ’s to AC (write/read).
Actuate LOAD sw. DISPLAY shows 00AC.

Actuate INITIATE ..itch to start write/read opera-
tion. DISPLAY shows ACFOQ.

Drive must write/read without error (NO ACFl [ACF3] on
DISPLAY)for three minutes, minimum.

Actuate INITIATE switch again to stop write/read oper-
ation.

Set PARAMETER switches to 8C (data pattern).

Actuate LOAD [and INITIATE] switch[es]; DISPLAY shows
contents of data pattern register.

Set PARAMETER switches to 00.

Actuate LOAD switch twice. DISPLAY shows 0000.
Actuate INITIATE switch.

Set PARAMETER switches to AC (write/read).
Actuate LOAD switch. DISPLAY shows 00AC.

Actuate INITIATE switch to start write/read opera-
tion. DISPLAY shows ACFO.

Drive must write/read without error (NO ACF1 [ACF3] on
DISPLAY) for three minutes, minimum.

Actuate INITIATE switch again to stop write/read oper-~
ation. DISPLAY shows ACFl.

Actuate CLEAR switch.
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u. Set PARAMETER switches to 61 (exit FTU mode).

v. Actuate LOAD switch. DISPLAY shows 0061. ‘

w. Actuate INITIATE switch. DISPLAY shows 61F1 [61F2]
and drive is out of FTU mode.

X. Actuate CLEAR switch.
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REPAIR AND REPLACEMENT 2D

S —mrers
GENERAL

This section contains repair and replacement procedures for the
field-replaceable components and assemblies in the FMD. The
exploded views presented in the Parts Data section (3A) will be
a great help in carrying out the removal/replacement procedures
described here. For the most part, the drawings in this sec-
tion (2D) relate to adjustments that must be made during the
repair or replacement process.

The procedures begin with the assumption that the unit is pro-
perly positioned for servicing, i.e. service clearances are
available if required, etc. A second assumption is that that
the person performing the maintenance is thoroughly familiar
with the operation of the FMD (and system), and with the infor-
mation in the General Maintenance (2A) portion of this manual.

AC POWER SUPPLY

To remove the ac power supply, proceed as follows (see figure
2D-1): -

l. Remove power from ‘the drive by placing MAIN circuit
breaker to OFF. Remove power cord from receptacle.

2. Open rear door and swing 1ogi¢'Chassis open.

3. Disconnect cables from J2 through J5“on_the ac -power sup-
ply. L

4. Remove the screws (4) securing the power supply to the
frame.

5. The ac power supply may now be removed by sliding it out
the rear of the cabinet.

6. Install repaired power supply, or its replacement, by re-
versing the above procedure.

7. If repair involves replacement of _VLV card within the ac
power supply, continue with step 8, otherwise proceed to
step 9.
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2D-2

REMOVE
SCREWS (2)

A
g

Figure 2D-1.

REMOVE
EXTERNAL
CABLE
CONNECTORS
REMOVE .
POWER
CORD FROM
RECEPTACLE
REMOVE

////////SCREN (2)

9V33A

AC Power Supply Replacement
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8. Power up unit and adjust +5 V MPU voltage regqgulator as
described in section 2C.

9. Close logic chassis and rear door.

AIR FILTER ASSEMBLY REPLACEMENT

The unit has two air filters: a primary filter and an absolute
filter. Replacement information for these filters is in Sec-
tion 2B - Preventive Maintenance.

BLOWER MOTOR ASSEMBLY REPLACEMENT

The following procedure describes removal and replacement of
the blower motor assembly is shown in figure 2D-2.

1. Remove power from the unit by placing MAIN circuit break-
er to OFF.

2. Remove right side panel (see description of side panel
replacement).

3. Disconnect blower assembly connector P5 from ac power
supply.

4. Remove screws (3) and washers (3) securing blower motor
assembly to vibration mounts.

5. Remove blower motor assembly through the right side of
the unit.

6. Install replacement blower assembly by reversing the
above procedure for removing the blower motor assembly.

FRONT AND REAR DOOR REPLACEMENT

NOTE

Side panels must be removed before removing
the doors.

Front and rear doors are removed by simply 1loosening the
fastons and lifting up on the open door until the hinge pins
clear the hinges. The top cover (front or rear) may have to be
raised to provide vertical clearance for lifting the door.

Remove the ground strap if the door is to be set aside or
replaced.
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2D-4

DISCONNECT
CONNECTOR P5
FROM AC POWER
SUPPLY

4 REMOVE SCREWS (3)

Figure 2D-2.

9V35 A

Blower Motor Replacement
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SIDE PANEL REPLACEMENT

’ The following procedure describes the removal and replacement
of side panels. Refer to figure 2D-3.

Open front and rear doors.
Open front and rear top covers.

Turn quarter-turn fasteners (2) to release side panel
from frane.

Disconnect ground strap from side panel.

Lift side panel upward and away from frame until hangers
clear slots in frame.

Install side panels by reversing steps 1 through 4.

OPERATOR PANEL REPLACEMENT

The following procedure describes removal and replacement of
the operator panel switches and indicators.

l.

2‘

Remove power from unit by placing MAIN circuit breaker to
OFF.

Remove inside protective cover behind operator panel.
See figure 2D-4.

Disconnect slide-on connectors from switch/indicator to
be replaced. Tag wires when removing them to ensure that
they are reinstalled on proper terminal. See figure 2D-5.

Remove switch/indicator by pushing forward through the
front of the panel.

NOTE
When replacing protective cover, ensure wires
are located in cut-out of protective cover to
prevent pinching of wires.

Install new switch/indicator by reversing steps 1
through 4.
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LOOSEN
QUARTER-TURN

FASTENER

REMOVE
GROUND STRAP

QUARTER-TURN
FASTENER

9v36

Side Panel Replacement

Figure 2D-3.
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UNDERSIDE VIEW OF
FRONT TOP COVER

////INSIDE TOP COVER

™o
REMOVE SCREWs (4]

9ve28

Figure 2D-4. 1Inside Top Cover Removal
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S4/DS4
g (WRITE PROTECT)
\\\\\\\ $3/DS3
‘\\\\\ /" (CLEAR/FAULT)
REMOVE /////
SLIDE-ON

CONNECTORS
(FLAG WIRES)

S1/DS1
(START)

DS2
(READY) 9v37 ‘

Figure 2D-5. Operator Panel Switch/Indicator Replacement

DIAGNOSTIC PANEL REPLACEMENT

The following procecdure describes the removal of the _VWV card
in the diagnostic panel. See figure 2D-6.

l. Remove power from the unit by setting MAIN circuit break-
er to OFF.

2. Open diaconostic panel cover.

3. Remove retaining nuts holding diagnostir panel switches.

The rotary switch knobs must be removed to gain access to
retaining nuts.
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4. Remove screws (4) securing the diagnostic panel cover
Plate to the access door. ‘

5. Disconnect connector A6Pl attached to _VWV card.
6. Remove _VWV card.

7. Replace _VWV card by reversing the above procedure.

DC POWER SUPPLY REPLACEMENT

The dc power supply is located underneath the drive motor as-
sembly at the front of the unit. The following procedure de-
scribes removal of the dc power supply; replacement is per-
formed in the reverse order. See figure 2D-7.

WARNING

The power supply weighs approximately 35 kg (78
pounds). Use care when attempting to remove
unit from drive.

l. Remove left side panel.

2. Remove front door and disconnect ground strap.
3. Disconnect AlP4 from ac power supply.
4. Remove left top cover.

5. Discbnnect plug A2A2P1 attached to _YUV card in dc power
supply.

6. Disconnect plugs A2P4, PS5, and A2A2P2 attached to _GDV
card in dc power supply.

7. Disconnect flat cable A2A7P2 attached to _VMV card in
powexr supply.

8. Disconnect A2JP8 and A2JP9 attached to A9TBl.
9. Remove screws (2) securing the dc power supply to the
frame and carefully slide it forward (towards front of

unit). When the power supply has cleared the frame, low-
er it to the floor.
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DISCONNECT
A1P4 AT
AC POWER
SUPPLY

DISCONNECT
A2JP8

T0
A9TB1

DISCONNECT
A2JP9

DISCONNECT
A2A2P1

- —————-

DISCONNECT REMOVE
A OnNE SCREWS(2)
AND SLIDE
UNIT
DISCONNECT FORWARD
P5 WDISCONNECT
A2A7P2
DISCONNECT
A2P4 9V3g

Figure 2D-7. DC Power Supply Replacement
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DRIVE MOTOR ASSEMBLY

The following procedure describes removal and replacement pro-
cedures for the drive motor pulley, drive wotor brake, and the

drive

motor. See figure 2D-8.

REMOVAL PROCEDURE

l.
2.

3.

2D-12

Open front and rear doors.

Remove HDA (refer to HDA replacement procedure).
Disconnect plugs A4Pll to brake and A4A1AP3 from ac power
supply.

WARNING

The drive spindle motor assembly weighs ap-
proximately 13.6 kg (30 1b). Make <certain
that the motor assembly does not drop suddenly
after removing the last screw.

Remove belt tension springs and slide motor toward the
interior of the unit.

Grasp the motor assembly from the bottom using one hand.

Using the other hand, remove the screws (4) securing the
motor assembly tc the motor mounting plate.

Tip bottom of moter toward front of unit until pulley
clears bottom of frame member.

Remove motor through front of unit.
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ADD TYPE 242
S SEALANT (2PLACES)
DRIVE MOTOR PULLEY - :

-~\\\\\tt:£i;::j r%@@z;//EXTENSION SPRING

ADD TYPE 242 —

SEALANT
(4 PLACES)

DRIVE MOTOR

A4A1AP3

)
!
| prs

BRAKE MOUNTING PLATE RESET BUTTON

DRIVE MOTOR BRAKE

COLLAR

4 S——SET SCREW 9V40 D

Figure 2D-8. Drive Motor Assembly Replacement
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DRIVE MOTOR PULLEY REPLACEMENT

NOTE

This procedure describes pulley replacement
after having first removed the drive motor
from the unit. The pulley can, however, be
removed and replaced without removing the
drive motor assembly.

1. Perform steps 1 through 8 under Drive Motor Assembly Re-
moval Procedures.

2, Loosen set screws (2) secuvring drive motor pulley to
drive motor shaft.

3. Remove pulley.

4, 1Install replacement pulley, and replace key flush with
face of boss, but dc not tighten set screws until pulley
height ajustment has been made.

5. To perform pulley height adjustment, proceed as follows:

a. Place"Go/No-Go tool (see list of tools) on drive motor

' ®
GO/NO-GO TOOL SET SCREW

DRIVE MOTOR PULLEY
4.5=5.1 Nem
(41-45 1bf.in)

N NO-GO Vv

M~ ——~——"

DRIVE MOTOR 9N9B

Fiqure 2D-9. Pully Height Adjustment
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as shown in figure 2D-9. Make certain not to place
the tool on a rib or raised spot on the drive motor.

b. Lower pulley until contact has been made between the
pulley and the Go surface of the tool

c. Apply type 242 anaerobic sealant to setscrews and
tighten setscrews (2) to between 4.6 - 5.1 N-'M
(41-45 1bf-in), making certain that one setscrew has
been tightened onto the key on the drive motor shaft.

Reinstall the drive motor assembly by reversing steps 1
through 8 under Drive Motor Assembly Removal Procedures.
When reinstalling the motor mounting screws removed in
step 6 of the Removal Procedure, apply type 242 anaerobic
sealant to the screws.

DRIVE MOTOR BELT REPLACEMENT

1.

Perform steps 1 through 8 under Drive Motor Assembly Re-
moval Procedure.

Loosen setscrews (2) securing brake collar and remove
collar from drive motor shaft,

Loosen but do not remove screws (4) that secure brake to
mounting plate.

Remove screws (4) securing brake to brake mounting plate
and remove brake.

Attach replacement brake to brake mounting plate.

Slide brake collar onto motor shaft making sure that col-
lar fits into mating part of brake. To allow for wear,
back collar away from brake approximately 0.5 to 1.3 mm
(0.02 to 0.05 in).

Tighten setscrews to secure collar. Tighten screws (4)
securing brake to mounting plate.

Reinstall the drive motor assembly by reversing steps 1
through 8 under Drive Motor Assembly Removal Procedures.
When reinstalling the motor mounting screws removed in
step 6 of the Removal Procedure, apply type 242 anaerobic
sealant to the screws.
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DRIVE MOTOR REPLACEMENT

1.

10.
11.

12.

2D-16

Perform steps 1 through 8 under Drive Motor Assembly Re-
moval Procedures.

Loosen setscrews securing drive motor pulley to drive
motor shaft.

Remove pulley.

Loosen screws (4) securing brake to brake mounting
plate. Loosen setscrews (2) securing brake collar and
remove collar from drive motor shaft.

Remove screws (4) and washers (4) securing brake mounting
plate to motor end bell. Leave brake attached to
mounting plate.

Attach brake mounting plate to replacement motor, leaving
mounting screws snug but not tight.

Slide brake collar onto replacement motor shaft making
sure that collar fits into mating part of brake. To al-
low for wear, back collar away from brake approximately
0.5 to 1.3 mm (0.02 to 0.05 in).

Tighten setscrews to secure collar. Tighten screws (4)
securing brake to brake mounting plate.

Tighten screws (4) and washers (4) securing mounting
plate to motor.

Install snap on brake cover.

Install pulley, but do not tighten set screws until pul-
ley height adjustment has been made.

To perform pulley height adjustment proceed as follows:

a. Place Go/No-Go tool (see List of Tools) on drive motor
as shown in figure 2D-9., Make certain not to place

the tool on a rib or raised spot on the drive motor.

b. Lower pulley until contact has been made between the
pulley and the Go surface of the tool.

Cc. Apply type 242 anaerobic sealant to setscrews and
tighten setscrews (2) to between 4.6 - 5.1 N-+M
(41-45 1bf-in), making certain that one setscrew has
been tightened onto the key on the drive motor shaft.
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13. Reinstall the drive motor assembly by reversing steps 1
through 8 under Drive Motor Assembly Removal Procedures.
When reinstalling the motor mounting screws removed 1in
step 6 of the Removal Procedure, apply type 242 anaerobic
sealant to the screws.

DRIVE MOTOR BRAKE REPLACEMENT

Should it become necessary to replace the drive motor belt, re-
move the HDA (see HDA Removal procedure) and install a new belt
in place of the old one. Make certain that the smooth surface
of the drive motor belt interfaces with the pulley. Replace
the HDA (see HDA Replacement procedure) and check the perform-
ance of the belt as follows:

l. Apply power to the device to rotate HDA.
2. Check to be sure that the upper and lower edges of the

belt do not wander beyond the upper and lower edges of
the drive motor pulley.

3. Check to be sure that belt does not contact HDA cover
during drive motor operation.

HDA REMOVAL AND REPLACEMENT

The following procedure describes removal and replacement of
the HDA.

REMOVAL

1. Remove power from unit by placing MAIN circuit breaker to
OFF.

2. Open front top cover and remove trim strip as shown in
figure 2D-10. .

3. Loosen, but do not remove, screws (2) securing rear trim
strip on rear top cover to the frame.

4. Open rear top cover.

5. Disconnect read/write cards from HDA, but do not remove
them from read/write chassis.

6. Disconnect servo cable plug A7P12 from HDA.
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TRIM STRIP

PO ‘r ittt ot

E= VAN \

9v99

Trim Strip Removal

Figure 2D-10.

coil

disconnect HDA voice

2D-ll ’

Referring to figure
leads as follows

7.

voice coil flex lead clamp

but do not remove,

Loosen,
screw.

a.

b. Remove screws securing magnet cover to magnet.

back and remove voice coil flex

Carefully flip cover
leads from clamp.

C

remove stop assembly as

2D-11,

Referring to figure

follows:

8.

83323560 H

2D-18



VERTICAL POSITION ? LE
MAGNET CLAMP

| COVER SCREW

% HORIZONTAL POSITION h

STOP ASSEMBLY

FLEX
LEAD
NOTES: CLAMP

A STOP ASSEMBLY CANNOT BE INSERTED OR REMOVED
FROM CARRIAGE IN HORIZONTAL POSITION

STOP ASSEMBLY MUST BE INSERTED OR REMOVED
A FROM CARRIAGE IN VERTICAL POSITION

A FLEX LEAD CLAMP NEED ONLY BE LOOSENED,
EXPLODED JUST FOR CLARITY. 9N10

Figure 2D-11. Removal of Stop Assembly and Voice Coil Leads

a. Remove hardware (including stop plug) securing stop
assembly to magnet.

b. Rotate stop assembly 90 degrees in either direction
(end caps in vertical position) and withdraw it from
the magnet. It may be necessary to wiggle the stop
assembly while removing it.

9. Turn stop assembly to the horizontal position and rein-
sert it into the magnet. Using the stop assembly as a
tooi, exert a light force to push the carriage toward
spindle until carriage is all the way forward.

10. Release HDA from magnet as follows:
a. Insert hex driver tool into channel at bottom of mag-

net (see fiqure 2D-12) wuntil it fits into docking
screw.,
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b. Turn hex driver tool counterclockwise, at the same

time keeping a light force on the stop assembly to

maintain the carriage in its most forward position, .
until the HDA has moved about 10 mm (3/8 in) toward

front of unit. This will ensure that the carriage

lock inside the HDA has properly locked the carriage.

Remove stop assembly by pulling it straight back.

. While continuing to rotate the hex driver tool coun-

terclockwise, apply slight forward pressure with your
free hand to the rear top of the HDA (see figure

2D-12).

springs

This will assist the drive motor extension
in sliding the HDA forward, and will prevent

damage to the docking screw and its retainer clip.

M

2D-20

APPLY SLIGHMT
FORWARD PRESSURE HERE
-— —

HDA I MAGNET
\%\
- ?

DOCKING DOCKING

PIN SCREW HEngS{VER
(PN 94391300)

TURN HEX DRIVER TOOL COUNTERCLOCKNWI
AND PUSH HDA AWAY FROM MAGNET. ¢

9N11-1C

Figqure 2D-12. Releasing HDA from Magnet
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‘ CAUTION

To prevent damage to the carriage, reach be-
hind the HDA as it comes free from the docking
pin. Gently push the carriage voice coil in
towards the spindle.

e. Continue pushing forward on the HDA from the rear of
the unit, while turning the hex driver tool, until HDA
comes free of the docking pin. This occurs when the
rear of the HDA drops off the pin and rests on the
deck casting.

f. Step around to the front of the unit. Pull the HDA
forward until the HDA rests against the docking ramps.
See figure 2D-13.

11. Lift up on HDA and pull forward until HDA rests on dock-
ing ramps.

12, Using gripping areas shown 1in figure 2D-14, carefully
lift HDA out of unit.

13. Install dust covers on top and bottom air inlet ducts if
HDA will be out of unit for an extended period. Replace
‘ protective cover to HDA.

REPLACEMENT
CAUTION

Do not install a new HDA before it has been
temperature-stabilized. Refer to the HDA Tem-
perature Stabilization procedure in section 1
of this manual. Also, a label on the end of
the HDA specifies which Read/Write card (_YYV)
or cards may not be used with that HDA. Check
the card type currently in the Read/Write
chassis to ensure that the card installed and
the replacement HDA will be compatible.

l. Prepare unit for installqtion of HDA as follows:

a. Check alignment of module locators and docking ramps
by referring to figure 2D-15. Verify that module 1loc-
ators are fully forward and snug against bosses on
deck, that docking ramps are fully forward and snug
against module locators, and that static grouné spring
and button are firmly in place.
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HDA MAGNET

DOCKING
RAMP

AFTER HDA HAS BEEN RELEASED FROM MAGNET,
PULL FORWARD UNTIL IT STOPS AGAINST DOCKING RAMP

MAGNET

DOCKING
RAMP

LIFT FRONT OF HDA AND PULL FORWARD UNTIL
IT RESTS5 ON DOCKING RAMP, THEN LIFT OUT OF DRIVE

9N12-1

Figure 2D-13. Removing HDA from Unit
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HDA TOP VIEW GRASP EITHER AT POSITION ) AND (7]

OR @ AND (4 )

9N12-2

Fiqgure 2D-14. HDA Gripping Areas

b. Check all mating surfaces of unit to make sure they
are clean and free from damage. Pay close attention
to the following unit surfaces (see figure 2D-15):

Module Locators

Docking Guides

Docking Ramps

Docking Screw

Docking Pin

Air Seal Gaskets (on magnet and inlet/outlet veats)

c. Ensure that the two Belleville (compression) washers
and the C-rinj are in place against the shoulder of
the docking screw. (See insert in fiqure 2D-15).
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2D-24

d.

Push drive motor back (towards magnet); fit belt
around rib on deck and release motor so that spring
tension will hold belt in place.

Insert voice coil lead guide through top and out front
of magnet. When voice coil 1lead guide is visible
through front of magnet, center guide from front of
magnet.

Install HDA as follows:

a.

Using gripping areas shown in figure 2D-15, grasp HDA
firmly and lower it onto deck so that voice coil flex
leads rest on lead guide, leveler pads of HDA rest on
docking ramps, and bottom channels of HDA ride docking
guides (see figure 2D-16, sheet 1).

CAUTION

Do not allow the HDA to drop from the docking
ramp onto the deck.

Support HDA and slowly push it toward magnet. HDA
should slide slowly down docking ramps, pick up drive
motor belt, and rest on deck surface.

Verify that HDA is centered on docking guides and lev-
eler pads rest in module locators.

Continue to push HDA toward magnet while guiding voice
coil flex leads onto voice coil lead guide centered in
magnet.

When HDA has gone as far as it will go, docking pin
from magnet assembly will align with and enter a cor-
responding hole in HDA (see figure 2D-16, sheet 2).

Remove voice coil lead guide.

With hex driver tool still seated in docking screw,
secure HDA by rotating tool clockwise until HDA has
been drawn against magnet, Drawing the HDA toward the
magnet will force voice coil flex leads up through top
of magnet.
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VOICE COIL D2 READ/WRITE
LEAD GUIDE &) CARDS
Q=S

MAGNET % g q
\ ° ‘.\ \

DOCKING
PIN

STATIC
GROUND
SPRING

MODULE  DOCKING
LOCATOR RAMP

AR ‘ EXTENSION
I TAKE SPRING
VENT
DOCKING
SCREW

SHOULDER C-RING

BELLEVILLE
WASHERS

9N13B

Figure 2D-15. Preparing for HDA Replacement
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VOICE COIL

VOICE COIL
FLEX LEADS

LEAD GUIDE

-

MAGNET

LEVELER

DOCKING
PAD RAMP

MODULE
LOCATOR

DOCKING
GUIDE

POSITION HDA SO THAT VOICE COIL FLEX LEADS REST

ON LEAD GUIDE, LEVE

LER PADS ARE ON DOCKING RAMP,

AND CHANNELS IN HDA BOTTOM ARE OVER DOCKING GUIDES

Figure 2D-16.

2D-26

ON14-iA

Securing HDA to Unit (Sheet 1 of 2)
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DOCKING PIN STARTS TO ENTER HOLE IN HDA

SLOWLY SLIDE HDA DOWN DOCKING RAMP TO DECK,
THEN PUSH IT AS FAR AS IT WILL GO TOWARDS MAGNET

A FOR FINAL DOCKING, TIGHTEN DOCKING SCREW TO
2.8-3.9 NEWTON METRES (25- 35 lbf-in) USING TORQUE
WRENCH AND DRIVER TOOL PN47481600,

ROTATE HEX DRIVER TOOL
CLOCKWISE TO DRAW HDA AGAINST MAGNET.

Figure 2D-16. Securing HDA to Unit (Sheet 2)

83323560 H

& HEX

DRIVER
TOOL
(PN 94391300)

/

pas—=—

9N14-2B
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2D-28

hl

Using torque wrench and torque screwdriver instead of
tool shown in figure 2D-16, tighten docking screw to
2.8 to 3.9 newton metres (25 to 35 1lbf-+in), then re-
move driver tool.

Referring back to figure 2D-12, install the stop assembly
as follows:

a.

dl

Rotate stop assembly so that end cap is pointing ver-
tically. 1Insert stop assembiy into magnet until it is
fully inserted.

Move the carriage back toward the magnet about 13 mm
v1/2 in) by 1lightly pulling on the voice coil flex
leads. This allows the flanges on the stop assembly
to slip inside the carriage.

Rotate the stop assembly so the end caps are horizon-
tal and pull back until it stops, approximately 35 mm
(1 3/8 in). The voice coil flex leads should slide up
in the magnet, indicating that the carriage is moving
back and that the stop assembly flanges are properly
positioned inside the carriage.

Seat the stop assembly and secure it with the two
screws and washers.

Referring to figures 2D-4 and 2D-17, install voice coil
leads as follows:

a.

Gently pull flex leads up through magnet top until
they can be slipped into flex lead clamp.

Slip flex leads between flex lead clamp and lead
guides until flex leads are visible through windows in
magnet cover.

Align flex leads between dash marks above numbers on
magnet cover.

Center flex leads with middle rib on magnet cover.
Secure leads by tightening flex lead clamp screw.

Secure magnet cover to magnet.

Connect servo cable plug A7P12 to HDA.
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E .
‘ LEAD GUIDES LEADS VISIBLE
AND INSERTED

MIDDLE RIB INTO CLAMP

A
V& S
| cLamP sorEw 0 oo

Figure 2D-17. Securing Voice Coil Leads

‘ " 6. Connect read/write cards to HDA.

7. Be sure that the START switch for the HDA being replaced
is in the released (out) position, then start the blower
motor by applying power to the unit. (The drive motor
must not turn.)

8. Allow the blower to run for one hour to stabilize the HDA
tempe:rature, then proceed to step 9.

9. Check carriage movement as follows:

a. Disable voice coil by removing either of the two
quick-connect leads from the top of the magnet as-
sembly.

b. Power up the drive motor.
NOTE
Remove plastic stop plug (S/C 02 units and

above w/ 61384A ) before inserting carriage
tool.
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10.

11.

12,

13.

14,

15.

17.

\ 16.
|
| 18.

19.

c. Insert carriage tool through center of stop assembly
and move carriage back and forth. If carriage moves
smoothly (without binding or rubbing), proceed to step
14. 1If binding occurs, go to step 10.

Power down the drive motor and remove the stop assembly.
Examine the stop assembly to see that it is not bent, or
that flaring of the rubber parts has not increased the
effective diameter of the assembly.
e If the stop assembly looks OK, reinstall it.

...Orl..
o If the stop assembly appears defective, replace it.

With stop assembly in place, check carriage movement one
more time by performing steps 9b and 9c.

If carriage binds with stop assembly installed, power
down the unit and remove HDA to determine cause of prob-
lem. If carriage moves freely, proceed to step 14.

Remove carriage tool, then replace voice coil iead re-
moved in step 9a. Insert plastic stop plug.

Power down the unit. Replace shroud trim. Secure rear
trim strip to frame.

Power up the unit.

Power up the drive motor. Observe perfomance of drive
belt as discussed in Drive Motor Belt Replacement pro-
cedure.

Perform Servo Pulse Width Check and Adjustment procedure.

Perform Velocity Gain Check and Adjustment procedure.

HDA VOICE COIL REPLACEMENT

The following procedure describes the removal and replacement
of the HDA voice coil.

l.

2.

2D-30

Remove HDA as decribed in HDA Removal.
Referring to figqure 2D-18, locate and remove voice coil

mounting hardware. Do not attempt to remove voice coil.
Fit voice coil flex leads through cut-out on tool.
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VOICE COIL FLEX LEADS

TOOL ADJUSTMENT

SCREW

CONTACT POINT /;//////// W
VOICE COIL
MOUNTING HARDWARE
(4 PLACES)
@ O O |®
o]

S| P
X

COIL INSTALLATION TOOL 9N16C

VOICE COIL MOUNT

Figure 2D-18. HDA Voice 7o0oil Replacement
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10.

11.

2D-32

Place coil installation tool around voice coil. Position
tool as shown in figure 2D-18, with contact points of
tool midway between fins on voice coil mount.

Tighten adjustment screw on tool in 1/8-turn increments
until voice coil can be pulled free (with slight resis-
tance) from voice coil mount.

NOTE

As voice coil is removed, check for the pres-
ence of brass shims between voice coil and
voice coil mount. Note the position of shims
and put them aside for use when installing new
voice coil.

Release old voice coil from tool by loosening adjustment
screw on tool.

Lay new voice coil on flat surface with voice coil flex
leads pointing upward.

Carefully place coil installation tool around vVoice
coil. Position tool so the adjustment screw on tool is
adjacent to the voice coil flex leads. (See figure

Carefully tighten adjustment screw on tool in 1/8-turn
increments, trying after each turn to fit voice coil over
voice coil mount as described in step 9.

CAUTION

Do not over-tighten adjustment screw. Too much
pressure on the voice coil can cause permanent
damage.

Position voice coil so that groove at rear of mounting
guide slips over top fin of voice coil mount.

Return shims, remcved in step 4, to their original posi-
tion; beginning with the topmost shim.

NOTE

It may be necessary to increase the pressure on
the coil when replacing the shims. This can be
accomplished by tightening the adjustment screw
on tool in 1/8-turn increments until the shims
slip between the voice coil and the voice coil
mount.

Remove tool from coil by loosening adjustment screw.
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12, Apply grade C, anaerobic sealant to first few threads of
' voice coil mounting screws.

13, Secure voice coil mounting hardware to voice coil mount
using a torque screwdriver and force of .45 to .56 N+m
(4.0 to 5.0 1lbf-in).

14, Replace HDA as described in HDA Replacement procedure.

MAGNET REPLACEMENT

The following describes removal and replacement of the magnet
assembly.

l. Remove power from the unit by piacing MAIN circuit break-
er to OFF.

2. Open front and rear door of unit.
3. Open front and rear top covers.

4. Remove left side panel (viewed from front of unit) to se-
cure access to filter assembly.

5. Remove HDA from unit as described in HDA Replacement pro-

. cedure.

6. Remove screws (2) securing dc power supply and slide pow-
er supply toward the front of the unit. Do not slide
completely out of unit. See figure 2D-7.

7. Remove filter assembly as follows (see figure 2D-19):

® Remove hose clamp securing HDA input hose to filter
assembly

® Remove screws (3) securing filter assembly to low
pressure duct assembly.

8. Remove muffler assembly (see figure 2D-20).

9. Remove screws (3) securing magnet assembly to deck (see
figure 2D-21).
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LOOSEN JACKSCREWS (2)
AND REMOVE COVER ‘

REMOVE
FILTER
(NOTE ORIENTATION)

REMOVE
SCREWS (3)

AIR DIRECTION

LOOSEN CLAMP AND
REMOVE HOSE

FILTER
ASSEMBLY
LOW PRESSURE
DUCT ASSEMBLY
9v30
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