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PREFACE

m

This manual provides the information needed to install, operate and maintain the
Control Data Corporation Model 9404B Flexible Disk Drive (FDD) and is intended
to support customer engineers who require detailed information about the Flexible
Disk Drive's operation.

The total content of the manual is comprised of two publications, each having a
unique publication number, and is contained in one volume. The Manual's publi-
cation number (75897465) is that of the front matter, Sections 1 {(one) through

7 (seven). This number should be used when making reference to the 9404R

Flexible Disk Drive Hardware Maintenance Manual. Section 8 (eight), Parts Data,
is identified by the unique publication number 77834771,

A configurator sheet is provided on the following page which describes FDD con-
figurations supported by this manual. Refer to the equipment nameplate located on
the right-hand side of the unit (viewed from the front) to determine the appro-
priate Top Mechanical Assembly (TMA) and equipment (BR) identification numbers.
Then use the Configurator sheet as a starting point to establish the maintenance
level for the device.

EMI NOTICE

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

73897465-F iii
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GENERAL DESCRIPTION 1

L
1.1 INTRODUCTION

The Model 9404B single-sided LSI Flexible Disk Drive (FDD) is a compact,
random access, data storage device the interfaces with a central processor
via a control unit. Input/output data and control signals are transmitted by
means of an 1/0 cable.

1.2 PURPOSE AND USE OF EQUIPMENT

Dala, in the form of magnetized bits, is written on, or read from the tracks of a
rotating diskette. The FDD uses a single, flexible, removable diskette (one
recording surface) enclosed in a sealed jacket. The unit is capable of 32 hard-
sector or soft-sector format operation.

1.3 PRODUCT DESCRIPTION

The major FDD components are the spindle, disk drive motor, read/write head,
stepping motor, track-indexing device, and printed-circuit board.

A write-protect option is offered.

All FDD components are mounted on a base assembly. The front panel has a spring-
Ioaded door through which the diskette is installed. The door is mechanically linked
to the disk loading mechanism and the head-load interlock switch; therefore, when the
door is closed the Read /Write head may be loaded on the diskette in preparation

for the transfer of data.

Star- versus Daisy-Chain-Connected Configurations - Throughout this manual cer-
tain features and operations of the Flexible Disk Drive are described in terms of
the manner in which the FDD is configured for connection to its controller, either
star or daisy chain. -

Star-configured devices are designed to be connected to their associated controller
in "star" fashion wherein each FDD unit has its own complete umbilical cable connec-
tion to the controller, with no interconnection between FDD units.

Daisy-chain-configured devices allow one to four FDD units to be connected serially
to & common controller. The controller monitors the operational readiness of any
selected FDD in its chain and commands and controls the reading and writing opera-
tion.

75897465-B 1-1



1.3.1 PHYSICAL DESCRIPTION

The physical dimensions for the equipment are as follows:

Height 4,97 in. (126.2 mm)
Width 8.78 in. (223.0 mm)
Depth 14,24 in. (361.7 mm)
Weight 12 Ibs. (5.44 kgm)

1,3,2  ELECTRICAL DESCRIPTION

The electrical specifications for the equipment are as follows:

e DC Power Source (Supplied by Host Equipment)

+24 Volts (£10%) @ 1.3 A Typical
+5 Volts (5%) @ 0.7 A Typical

e AC Power Source -~ Refer to the FDD configurator or nameplate to de-

termine AC Power requirements,

1.3.3

PERFORMANCE CHARACTERISTICS

The equipment specifications for the FDD are as follows:

. ACCESSING TIME
Maximum Access Time
Maximum One-Track Access Time
Average Access Time

e RECORDING

Mode
Density (nominal)

Double Frequency
1836 BPI ( 72.3 BPmm)
3268 BPI (128.7 BPmm)

Data Transfer Rate 249,984 bits/sec

Bits/Byte 8

Bits/Track 41,664

Tracks 77

Sectors Format Determined

e DATA CAPACITY

Bytes/Track 5,208
BRits /Track 41,664
Bits /Diskette 3,208,128

1-2

775 ms
25 ms
268 ms

MFM
3672 BPI (144.6 BPmm) Quter Track
6536 BPI (257.3 BPmm) Inner Track

499, 968 bits/sec
8

823,328

77

Formati Determined

10,416
83,328
6,416,256

75897465-B



e FLEXIBLE DISKETTE CDhC 421 Single Density, or Equiv.
CDC 423 Double Density, or Equiv.

Diskette Dimensions 8 x 8 inches (203.2 x 203.2 mm)
(including jacket)

Usable Diskette Recording 1

Surfaces

Diskette Surface Diameter 7.881in. (200.2 mm)

Recording Radii Track 76 (inner) 2.0290 in. (51.5 mm) nominal
Track 00 (outer) 3.6123 in. (91.8 mm) nominal

Diskette Surface Couating Magnetic Oxide

Diskette Velocity 360 r/min

e READ/WRITE HEAD

Head Unit 1

Track Width 0.013 in. (0.33 mm)
Track Spacing 0.02083 in. (0.529 mm)
Erase to Read /Write Gap 0.035in. (0.889 mm)

75897465-B 1-3/1-4






OPERATION 2

e
2,1 INTROGDUCTION

The FDD is under direct contrel of the input/output and power sources. No
special start-up procedure is required. Operation is fully automatic and re-
guires no normal operator intervention.

2.2 OPERATING INSTRUCTIONS

Verify that power and I/O cables are securely attached before operation.
2.2.1 FLEXIBLE DISKETTE LOADING

a. Open FDD door,

b. Apply AC/DC power to unit.

¢, Remove diskette from storage envelope.

d. On units with the Write-Protect option, be sure the Write-Protect slot in the
jacket is open, as shown in Figure 2-1, if the diskette is to be write-protected.

e. If a diskette with a Write~-Protect slot is not utilizing Write Protect (that is,
-it will be written on), the slot must be covered with a piece of tape which is
opaque to infrared when used in an FDD with the Write Protect option.

f. Carefully slide diskette into FDD, as shown in Figure 2-1, until jacket is solidly
against stops.

g. Carefully close unit door. Ensure that jacket is properly seated, spindle has
engaged diskette, and door is closed and latched,

h. Protect the empty envelope from liquids, dust, and metallic materials.

2.2.2 FLEXIBLE DISKETTE REMOVAL

a. Open FDD door to stop diskette rotation and disenagage spindle.
b. Remove diskette from FDD and put it in its storage envelope.
c. Close FDD door.

2,3 ERROR RECOVERY

The following paragraphs give information needed to recover from possible errors in
equipment operation.

2,3,1 SEEK ERROR

Seek errors will rarely occur unless the stepping rate is significantly exceeded. In
the event of a seek error, recalibration of track location can be achieved by repetitive
Step Out commands until a Track 00 signal is received,

2,.3.2 WRITE ERROR

To guard against degradation from imperfections in the media, no more than four
attempts to write a record should be used when Read After Write errors are encountered.
In the event a record cannot be successfully written within four attempts, it is recom~
mended that the sector or track be labeled defective and an alternate sector or track
assigned. If more than two defective tracks are encountered, it is recommended that

the diskette be replaced.

75897465-B 2-1
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FIGURE 2-1. DISKETTE INSTALLATION

2.3.3 READ ERROR

In the event of a Read error, up to 10 attempts should be made to recover with re-

reads. If after 10 attempts the data has not been recovered, step the head several

tracks away and then reposition to recover the data. Unloading the head when data
t?ansfers are not imminent will increase the data reliability and extend the diskette

life.

2.4 DISKETTE HANDLING RECOMMENDATIONS

Since the recorded diskette contains vital information, reasonable care should be
exercised in its handling, Longer diskette life and trouble free operation will result
if the following recommendations are followed,

4, Do not use a writing device which deposits flakes, e.g., lead or grease pencils,
when writing on diskette jacket label.

h. Do not fasten paper clips to diskette jacket edges.

¢. Do not touch diskette surface exposed by jacket slot,

d. Do not clean diskette in any manner,

e, Keep diskette away from magnetic fields and from ferromagnetic materials that

may be magnetized,
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f. Roeturn diskette to envelope when removed from FDD.
g, Protect diskette from liquids, dust, and metallic substances at all times,
h. Do not exceed the following storage environmental conditions:

Tempetrature: 50° to 125°F (10° to 51.7°C)
Relative Humidity: &% to 80%
Maximum Wet Bulb: 85°F (29,4°C)
i, Diskettes should be stored in a box or cabinet when not in use.
i. Remove diskette before applying or removing power to the FDD.

75897465-B 2-3/2-4






INSTALLATION AND CHECKOUT 3

m
3.1 INTRODUCTICN

This section provides the information and procedures necessary to put an FDD
into operation.

3.2 UNPACKING

Unpsck FDD as follows:

a.  Cut banding and 1Ift top hall of styrofoam shell from unit.

b. Lift unit in polyethylene bag from bottom half of styrofoam shell and remove

unit (rom polyethylene bag.

During unpacking. care must be used so that any tools being used do not infliet
damage to the unit. As a unit is unpacked, inspect it for possible shipping
damage. All claims for this type of damage should be filed promptly with the .
carrier involved. If a elaim is filed for damages, save the original packing
materials.

3.3  INSTALLATION

Install the FDD in the designated location in the host equipment.

3.4  CABLING AND CONNECTIONS

Connect the AC cable, 1/0 cable, and DC cable between the FDD and host equip-
ment,

3.4,1 INPUT-QUTPUT CABLE
The maximum cable length from connector to connector is 25 feet. All inputs and
outputs require pairs, one line for function, one for ground. The characteristic

impedance is typically 120 ohms.

The information relative to the I/0 connector (J1) and pin/signal assignments are
defined in Figures 5-2 and 5-4.

The following mating connectors are recommended:

TYPE OF CABLE MANUFACTURER CONN, P/N CONTACT P/N
Twisted Pair, #26 AMP 1-583717-1 583616-5 (crimp)
(crimp or solder) 583854-3 (solder)
Twisted Pair #26

(solder term.) VIKING 3VH25/1IN-5 NA

Flat Cable SM "SBcotchflex" 3415-0001 NA

T5897465-B 3-1



On models configured for daisy-chain operation, the terminating resistor module
RM1 (see Figure 5-3) is instailed in the end FDD (farthest from the controlier)
ONLY. Terminators in more than one FDD during daisy-chain hookup may result

{n damage to the controller. For multiple-drive daisy-chain operation, the resistor
modules of all but the end unit must be removed. The addresses of additional FDD's
are established by moving W1 to the W2 position for Unit 2 address, to W3 for Unit

3 address, and to W4 for Unit 4 address on 77643100 PWA's and by punching out

all but the desired shunt which corresponds to the drives' addresses (refer to
Figure 5-3B) on 77644650 PWA's. TFor unit 1 leave shunt 1, for unit 2 leave shunt
2, ete,

3.4.2 DC POWER CONNECTION

DC power (user-supplied) comes through a stranded wire, 18 AWG minimum cable
which interfaces with its mating connector on the printed-circuit board. The pin
assignments are on Sheet 1 of the schematic, Figure 5-2, and on Figure 5-4.
Mating connectors:

For J7 on 77643100 and 77644650 PWA's

MANUFACTURER CONN. P/N CONTRACT P/N
AMP 583873-1 583649-6 (Crimp)

' 583854-3 (Solder)
VIKING JVH6/ICN-12 NA

For J10 on 77644650 PWA's only
MANURACTURER CONNECTOR P/N CONTRACT P/N
AMP 1-480270-0 60619-1

3.4.3 AC POWER CONNECTION

The AC Power Cable consists of stranded wire, 18 AWG minimum with center pin
connection utilized as frame ground. Mating connector:

PLUG:
AMP PN 1-480700-0
CONTACTS: (SOCKET)

AMP PN 350536-1 (STRIP)
AMP PN 350550-1 (LOOSE)

3.5 ENVIRONMENT

Operating ans storage environments of the FDD are as follows:

Operating: 55° to 100°F (12.8° to 37.8°C) 12°F (6.7°C) /hr max. fluectuation
20% to 80% relative humidity
{providing there is no condensation).

Non-Operating: -30° to +150°G (-34.4° to 65.8°C)
5% to 95% relative humidity
(providing there is no condensation)
Max. Wet Bulb 80°F (26.7°C).

3-2 73897465-E



3.6 INITIAL CHECKOUT

This procedure should be used to determine that the FDD is operational. The
procedure assumes that the unit is installed and the 1/0 and power cables are
connected.

Apply AC power to unit and visually check thai the spindie rotates.
Apply DC power to unit.

Insert diskette as described in Section 2.

Apply a head-load-command signal to the unit and close the access door.
Check that the door microswitch is actuated, and the head-load

solenoid actuates.

e. Apply a stepping-command signal to the unit and check that the actuator
steps the head as communded.

Remove diskette.

g. Rcmove the command signals and power from the unit,

oo oo

—r
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THEORY OF OPERATION 4

- "
4,1 INTRODUCTION

The basie functions performed by the FDD are: (1) Receive and generate control
signals; (2) Position the Read/Write head on selecied tracks; and (3) Write or
Read data upon command from the FDD controller. These functions are ac-
complished upon selection of the unit and after initial indication to the con-
troller that the FDD is ready to operate and accept commands.

The Theory of Operation for the FDD is divided into two parts. The first part
gives a general theory of operation. The second part gives a detailed functional
description of all major components both electronic and mechanical and deseribes
all signals exchanged between the FDD and the controller.

4.2 GENERAL DESCRIPTION

The basic function of the FDD is to indicate to the controller when it is ready to
operate and respond to the commands of the controller to: (1) Receive and gen-
erate control signals; (2} Position the Read/Write head to selected tracks; and
(3) Write or Reud data on the diskette when selected. The Write-Protect function
described may not apply to your particular FDD model. (Refer to the Prefuace

at the front of the manual.)

Signals received and transmitted by the FDD are shown in Figure 4-1, and ex-
plained in Table 4-2. All signals received by the FDD are gated with Unit Select
so that no stepping, reading, or writing can be performed on an unselected FDD.
All signals generated within the FDI are gated with Unit Select so that no signals
can be transmitted from an unselected FDD.

During the write operation, the selected FDD receives Write Enable, Head Load,
Write Data, and Low Current (Track 43 or greater) signals. During the read
operation, the selected FDD will receive a Head Load command. The Write Ena-
ble line remaining high implies a read operation. Under these conditions, the
FDD will transmit the Composite Read Data signal to the controller. Controlier
Step commands are received initiating a Track Seek operation on a selected FDD,
The FDD transmits Index and Sector pulses as long as it is selected. Also, the
selected FDD transmits a Track 00 signal to the controller whenever the Read/
Write head is at Track 00.

Positioning of the carriage-moiunted Read/Write head is accomplished by a lead

screw driven by a stepper motor. Each step command from the user system in-
crements the stepper molor which, in turn, rotates the lead screw 15 degrees,

Each 15 degree rotation of the lecad screw moves the Read/Write head one track
position.

75897465-B 4-1
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A reading or writing operation begins by placing the Read/Write head in contact
with the diskette with a Head-Load command and at the desired track. To write
on the diskette, Write Enable is sent by the controller to condition the write logic .
The write current then in the head, reverses polarity synchronous with the low-
to-high transitions of the Write Data pulses from the controller. The current
reversals cause magnetic flux reversals, the data and clock bits which are induced
on the desired diskette track. Erasure of previously recorded data is simultane-
ously accomplished during the writing operation in addition to a delayed-tunnel-
erase which ensures diskette interchangeability.

To read from the diskette, magnetized bits in the format of the prerecorded data
are sensed by the Read/Write head. This signal is amplified, digitized, and
transmitted to the user system as composite clock and data information.

The FDD utilizes an LSI control chip fabricated from "current-injection logic”
(I2L) technology. The LSI circuit contains an internal oscillator-generated clock.
This synchronous logic design controls all timing functions. Another LSI (read)
chip performs the analog-to-digital conversion within the device.

4.3 FUNCTIONAL DESCRIPTION

Refer to Figures 4-1, 5-1, and the Schematic Diagram, Figure 5-2, for the follow-
ing discussion,

The FDD is divided into the following major functional areas:

a. Control Logie

b. Write Logic

¢. Read Logic

d. Disk Drive

e. Read/Write Head

4.,3,1 CONTROL LOGIC

The functions of the control logic are to generate the signals that (a) establish
the ready status of the FDD, (b) step the Read/Write head in or out upon selec-
tion and command of the controller, (e¢) load the head on the disk for read/write
operations, (d) protect the disk from writing if the write-protect slot is present,
(e) indicate when the Read/Write head is at Track 00, (f) generate the Index and
Sector pulses when the diskette is rotating and the FDD is selected, and (g) pro-
vide unit selection of the FDD.

a. The Ready signal is generated when the diskette comes up to proper operating
speed. The Index pulses are used to determine operating speed within LSI
contirol chip U4. The Ready signal is present only when the FDD is selected.

b. At initial voltage application, @A of the stepper motor is energized. Each
step command received sequentially energizes one of the three phases of the
stepper motor. Either the logic level of the direction signal or the use of Step
In or Step Out signals determines whether the phase sequence is (A, ¥B, ¢C,
PA.....or A, @C, B, and @A.
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Movenient of the Read /Write head is initiated by the step commands from the
controller. The head is stepped one track, either toward the spindle (in) or
away from the spindle (Out), with each step command. The direction is regula-
ted by the status of the Direction line (a low level of the Direction line conditions
the Read /Write head to step toward the spindle, and a high level conditions the
Read /Write head to step away from the spindle).

Drive to the specific stepper-motor phases, ¢A, (B, and ¢C, is provided by
logic-driven Darlington transistors Q1, Q2, and Q3.

The phase sequence through which the stepper motor is driven (see Table 4-1)
is controlled by U4 pins 30, 31, and 32, During a phase change, the previously
active phase from U4 remains on (or overlaps) 4.5 ms after the next (or new)
phase is activated. Refer to Figure 5-1.

TABLE 4-1. PHASE SEQUENCE OF STEPPER MOTOR

Change the
Active Phase @ To Step
From To

A B

B C IN

C A

A C o

B A ouT

C B

¢. The Read/Write head of a selected FDD can be loaded when the diskette is
fully installed and the front panel door is closed. Closing the front-panel
door actuates the door-interlock switch which enables the circuit to the
head-load solenoid. When the controller sends a Head Load signal, the head-
load solenoid is energized causing the armature bail to actuate. The actua-
tion of the bail permits the head-load arm and its pressure pad, under ten-
sion, to hold the diskette surface against the Read /Write head.

d. The Write Protect funection is accomplished through use of an LED (light-
emitting diode) and a photo-transistor. These are mounted such that the
presence of a write protect slot in the jacket of the diskette will cause pins
i and 2 of gate U to be driven iow. This signal is gated with Unit Seiect
at the interface. Write Protect will inhibit writing on any diskette possess-
ing a write-protect slot by shunting write current from the write~current
injection pin (8) of U4.

e. The Track 00 signal is generated when the carriage assembly cleses the Track
00 switch. Closing this switch sets the lateh formed by the two gates of U3
pin 3 and U3 pin 5. The output of this latch (pin 4) is gated with @A and
Unit Select in U4 to provide the Track 00 signal that is transmitted to the
controller from U4 pin 27.

Ag 75897465-B



f. The beginning of each diskette track is indicated by an Index pulse. The
diskette rotates between a light source (LED) and a sensor (photo transistor).
When the index hole in the diskette passes over the light source, light is
detected by the sensor. The sensor output is amplified and transmitted to
the controller as the Index pulse when the FDD is selected.

An index/sector separator can be provided on the FDD for use with hard-

sectored diskettes. Proper operation of the ready function requires that

the index pulses be separated in the FDD. To activate the Index/Sector separator
and provide for proper hard-sector operation, jumper W8 must be installed and the

b Fam A L ETPar Prrry foan

urst-to-index Adjustment {Section 6.6.2) must be performed.

g. The unit select function inhibits all command and status signals. The posi-
tion of the FDD in the daisy-chain configuration is determined by the presence
of the jumper W1, W2, W3, or W4 on 77643100 PWA's and by the shorted
shunt position of the DIP shunt DS1 on 77644650 PWA's. The 77643100 PWA,
as shipped, has W1 installed.

4.3,2 WRITE LOGIC

A write operation begins with a Write Enable command from the controller when

the FDD is selected. This command simultaneously enables the write-data

switching drivers within U4 (pins 9 and 10), turns on head center-tap drivers

in U4 (pins 5 and 7) causing the center tap to go to approximately +12 volts, blocks
the input to the read circuit by reverse-biasing diodes CR1 and CR2, and after a
delay energizes the erase windings. Data applied to the Write Data input alternately
switches a constant write current through the write drivers to the head windings.
Low-current operation, used when writing on track 43 or greater, is selected by
switching shunt resistor R28 info the write-current source. The source is contain-
ed within U4 and is factory-adjusted at R33.

4,3,3 READ LOGIC

Read operation is enabled when the Read /Write head is loaded on the diskette
and Write Enable is inactive. With Write Enable inactive, the data-

blocking diodes CR1 and CR2 are forwarded-biased by parallel 1K resistors in
U4 (pins 5 and 7) pulling the head center tap to ground, and data sensed by
the Read/Write head is fed to the LSI read-data circuit U2. The read signal
from the diskette is in the form of a sine wave.

This analog signal is amplified within U2, filtered by R15, R16, L1, L2, C7, and
C8 comprising a passive constant-phase filter, differentiated by R20 and C11

in conjunction with U2's active differentiator, and coupled to a comparator /logic
circuit within U2 (a time-domain filter) to detect zero crossings and reject noise
in the differentiated read signal. R8 and C4 are the timing components for a
1-nus one-shot used in the time-domain filter, R9 and C5 are the timing compon-
ents for the one-shot which establishes data pulse width. DC balance of the ac-
tive differentiator by adjusting R32 allows symmetry of the read data to be op-
timized.
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4,3.4  CUSTOMER-INSTALLED OPTIONS

The following options may be installed by the customer by soldering in or removing
the specified jumper wires. Jumper wires are identified as WXX components in the
schematics and the "W" identifiers are etched into the PWA arfwork for easy identi-
fication.

UNIT SELECT

Jumper W1 is installed in the drive at the factory so that the unit is selected via
J1-26 (-UNIT SELECT-1). The device address may be changed to allow for daisy-
chain operation by removing W1 and installing W2, W3, or W4 which allow device
selection via J1-28, J1-30, or J1-32, respectively.

Alternatively, jumper W5 may be installed to cause the device always 1o be selected.
This feature can only be used in a star or radial configuration.

HEAD LOAD

The head-load funetion is normally controlled by the host controller via I/0 input
at J1-18. Jumper W15 can be installed to defeat this external head-load control.
With W15 installed, the head will be loaded any time the device is selected and the
front door is closed.

SEPARATED SECTOR

The 9404B FDD is configured at the factory to operate with soft-sector diskettes.
To operate with 32-hole hard-sector diskettes, install W8. This causes the com-
posite sector and index pulse signal at U4 pin 23 to be separated within U4 so
that separated sector pulses are sent to the controller on J1-24 and index pulses
are sent on J1-20, Also, the separated-sector-option jumper W8 is required for
hard-sector-format operation to assure proper function ot the ready logic.

STEP IN/STEP OUT

Installation of jumper W12 changes 1/0 input functions STEP and DIRECTION 1o
STEP IN and STEP OUT as follows:

~STEP IN (J1-34) - A two-microsecond minimum, three-millisecond maximum Jogic
1 level pulse on this line causes the head to move one track
inward toward the center of the diskette;

-STEP QUT (J1-36) - A two microsecond minimum, three millisecond maximum logic

1 level pulse on this line causes the head to move one track
outward from the center of the diskette.
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4,3.5 DISK DRIVE

Disk drive is accomplished by clamping the diskette between the cone assembly
and a belt-driven spindle. The spindle is rotated at 360 r/min by the disk-drive
motor,

4,3,6  READ/WRITE HEAD

The Read/Write head is in direct contact with the diskette during read or write
operation. Since the head is rigidly mounted on the carriage assembly, head
load is achieved by a solencid-actuated bail allowing the head-load arm to force
the diskette against the Read/Write head. The head surface is designed for
maximum signal transfer to and from the magnetic surface of the diskette with
minimum head /diskette wear. The tunnel-erase gap DC-erases the intertrack
area to improve off-track signal-to-noise ratio and permit diskette interchange
between units.

4.4 CONTROL AND DATA LINE CHARACTERISTICS

All signal lines must be terminated at the receiver with a characteristic imped-
ance of 120 ohms, typically. Transmission is by 26 AWG (min.), 120-ohm flat
cable or twisted pair (one twist per inch) with a maximum line length of 25 feet.
Figure 5-1 shows the timing of typical operations.

4.4,1 LOGIC LEVELS
The following definitions will be used throughout this manual:

low = Logic 1, Active State Refers to the low-voltage condition
+0.4 VDC Max.

high = Logic 0, Inactive State Refers to the high-voltage condition
+2.4 VDC Min. -

4.4,2  TRANSMITTER CHARACTERISTICS
The FDD uses the TTL7438 (quad 2-input buffer or driver) and LSI controller

U4 to transmit all control and data signals. Each is capable of sinking a current
of 25 mA with an output voltage of 0.4 volt.

4.4.3 LINE RECEIVER CHARACTERISTICS

The FDD uses the SN7400 family gates and their equivalent in the LSI controller
IC U4 for line receivers. The input of each receiver is terminated in 120 ohms.

B.4.4  CONTROL AND DATA LINE FUNCTIONS

The signals that are exchanged are described in Table 4-2 and are shown rela—
tive to a point of origin in Figure 4-1.
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TABLE 4-2., INPUT/OUTPUT LINES

SIGNAL FUNCTION

INPUT LINES

-STEP A two-microsecond minimum, three-millisecond maximum
logic 1 level pulse on this line causes the head to move
one track as determined by the direction line.

-DIRECTION A logic 1 level on this line and step pulse causes the
head to move one track inward toward the center of
the diskette. A logic 0 level on this line and step
pulse causes the head to move one track outward from
the center of the diskette.

-HEAD LOAD A logic 1 level on this line loads the diskette against
the head through the use of a pressure pad on the
opposing side of the diskette, The logic 1 level must
be initiated 60 milliseconds prior to initiating a read
or write operation to allow for head load settling time.

For increased head and media life, this signal should
be at a logic 0 whenever a data transfer operation is
not in process or pending.

~-WRITE ENABLE To enable the FDD write driver, this line is held
at a logic 1.

To disable the FDD write driver and enable the FDD
read ecircuitry, this line is held at logic 0. 850 micro-
seconds minimum is required after a write operation
before read data is stable.
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TABLE 4-2, INPUT/OUTPUT LINES (CONT'D)

SIGNAL

FUNCTION

INPUT LINES

-WRITE DATA

-LOW CURRENT

-UNIT SELECT

QUTPUT LINES

-READY

-INDEX

~SBECTOR#*
(OPTION)

-TRACK 00

-WRITE PROTECT

-READ DATA
COMPOSITE

This line contains the composite double frequency coded
write clock and data information to the FDD. The write
clock and data pulses must be 250 nanoseconds +20%

in length and are true at the logic 1 level. Informa-
tion to be recorded on the diskette is derived from

the transition of each pulse from logic 1 to logic 0.

This line reduces write current for tracks 43 or greater.
A logic 1 level reduces write current.

On this line a logic 1 level with W1, W2, W3, or W4
present enables the FDD interface.

A logic 1 level indicates that the door is closed, a
diskette is rotating, and that the FDD is selected.

This line gives an indication of the rotational position
of the diskette by outputting a logic 1 pulse for every
index hole of the diskette. The 1-millisecond pulse

is generated by sensing the index hole in the diskette
using a photo-optical technique.

This line gives an indication of the rotational position
of the hard-sector diskette by outputting a logic 1
pulse for every sector hole of the diskeite. The
1-millisecond pulse is generated by sensing the sector
holes with the same photo-optical assembly used for
index. (W8 must be present.)

A logic 1 level indicates that the head is positioned over
Track 00.

Logic 1 level indicates that the Write-Protect slot on disk-
ette is uncovered on models which have the Write Protect
feature.

This line contains the unseparated data and clock in-
formation. A logic 1 level pulse of 250 ns corresponds
to a data or clock bhit read from the diskette.

*The hard-sector option is not active as the FDD is supplied from the factory. To
provide for hard-sector operation, it is necessary to install jumper W8 and perform
the Burst-to-Index Adjustment in Section 6. 6. 2.
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DIAGRAMS AND MAINTENANCE AIDS 5

. " " " |
0.1 DIAGRAMS

This section contains the printed circuit board documentation and related timing
diagrams,

Figure 5-1 shows timing diagrams which illustrate signal/time relationships dur-
ing read, write, step-in, and step-out operations. Figure 5-2 is the printed
circuit board schematic, Figure 5-3 contains the assembly drawing, and Figure
5-4 contains J1 and J7 Pin assignments.

5.2 MAINTENANCE AIDS
5.2,1 INTRODUCTION

This section contains detailed information on the logic circuits used in the FDD.
The logic consists of two types of circuits: discreie component and integrated
circuits (IC). Integrated circuits are contained within a single chip and dis-
crete component circuits contein individually identifiable resistors, capacitors,

transistors, etc.

5.2.2 PHYSICAL DESCRIPTION (LOGIC)

All components are mounted on one side of the printed circuit board. The board
is Tin. X 8in. (177.8 mm X 203.2 mm) and contains both IC and discrete com-

ponent circuits.

5.2.3 USE OF RELATIVE LEVEL INDICATORS

The relative level indicator is a small triangle located on the input or output

to a logic block. The relative level indicator depicts the occurrence of inversion.
The presence or absence of this indicator indicates the conditions that are neces-
sary to satisfy the function of the logic block. The presence of the triangle in-
dicates a 1 logic level on that line is needed to satisfy the function., The absence
of the triangle indicates a logical 0 is needed to satisfy the funetion.
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MAINTENANCE 6

6.1 INTRODUCTION

This section contains the instructions required to maintain the FDD. The information
is provided in the form of preventive maintenance, troubleshooting, and corrective
maintenance,

6.2 MAINTENANCE TOOLS

The special tools {or equivalent) required to maintain an FDD are as follows:

DESCRIPTION CDC PART NUMBER

Alignment Diskette (Optional) Model 421-51W

The standard tools required to maintain the FDD are as follows:

¢ Socket Wrenches
Sizes: 5/16" (7. 94mm), 1/4" (6, 35mm), 3/16" (4.76mm), 11/32"
(8, 73mm)

o Allen Wrenches
Sizes: 0,050" (1.27mm), 1/16" (1.59mm), 5/64" (1.98mm), 7/64"
(2. 78mm)

e Oscilloscope, Tektronix 335, or equivalent,

¢ Feeler Gauges, wirc
Sizes: 0,030" (0,762mm), 0,058" (1.47mm), 0.060" (1.52mm),
0. 062" (1.57mm), 0.079" (2.0lmm})

e Fecler Gauge, Shim: 0,072" (1.83 mm), 0.020" (0.508 mm)
0.010" (0.254 mm), 0.005" (0.127 mm)

6.3 PREVENTIVE MAINTENANCE

The head load pad should be inspected after 650 hours of head-load time. If pad is
worn, dirty, torn, or loose it should be replaced. (See paragraph 6.7.4).

6.4 HEAD CLEANING

On occasions the Read/Write head may require cleaning. If this situation occurs clean
head as follows:

" CAUTION

Do not smoke while cleaning. Do not touch a head surface with
fingers., Do not leave residue or lint on the head surfaces.
Residual particles can result in a gcored digk and/or loss of a
head.

Do not raigse head-load arm to the 90-degree position and then
release it; damage to the load-arm spring and/or to the head
{core and ceramics) could result,
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a. Use lint-free cloth to lightly drybuff head surface. Cleaning is completed if
deposits are removed.

b. If oxide deposits were not removed in step (a), dampen (do not soak) cloth
with cleaning solution (91% isopropyl alcohol) and wipe head surface. Finish
by lightly dry buffing again to ensure that the head is dry and no alcohol
residue is left.

6.5 TROUBLESHOOTING

An improperly adjusted FDD may exhibit symptoms of one that has a malfunction;
therefore, the Adjustment Procedures (paragraph 6.6) should be performed be-
fore assuming that the unit has failed. Before troubleshooting is started, check
all DC supply voltages.

6.5.1 DC VOLTAGE AND SIGNAL

a. Input power should be +5 VDC 5% and +24 VDC #10% measured at the input
to the FDD (refer to paragraph 3.4.2).

b. The signals should conform to the various diagrams and waveforms as shown
in Figures 5-1, 6-1, 6-2, 6-3 and 6-4,.

SCOPE SETTING: T 1 —F
20 ms/div ; i1 DOOR CLOSE, J5-04 SWITCH
2 V/div ; R
£3 -HEAD LOAD
2 VAdiv e
L
20 V/div . 1 HEAD LOAD SOLENOID,
- 15-02
———
L Z264)

FIGURE 6-1. -HEAD LOAD AND DOOR INTERLOCK SWITCH
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SCOPE

SETTINGS: TPA AKD TPB
{C9-WEST ARO ClO-WEST}

200 mV,/em

20 ms/cm APPROX. AMPLITUDE RANGE,
INNER TO OUTER TRACKS:
300 m¥ to 1300 my ALL ONES
S0 mV o 1600 mV ALL ZERQS
—{( Tk B

FIGURE 6-Z2. DIFFERENTIAL READ SIGNAL FOR ENTIRE TRACK

SCOPE L 1 gl ad
SETTING: .o _ﬂ:_._. ' ¥ B - R | .
200 mV/em 1 i

10 ps/am I

TPA AND TPB

-

| l

i PN A
N il V v,

'
ALL ZEROS ALL OMES ALL ZEROS

- ——

— m Y

FIGURE b-3, DIFFERENTIAL READ SIGNAL FOR PORTION OF OUTER TRACK

SCOPE SETTING : I {
2 ¥Adiv . -WRITE DATA
1 |
= = : =
-»—4—;—44—.—&—4—«-1—;—4—!—&—&—!1: . i
S
13 V/div _'/,\-...____,.-‘ : e HEAD WRITE VOLTAGE,
X NS " : k J12-01
0.5 us/div j L 4
—{ Zee )

FIGURE ©-4, WRITE DATA AND HEAD WRITE VOLTAGE FOR OUTER TRACK
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6.6 ADJUSTMENT PROCEDURES
6.6.1  CARRIAGE-STOP ADJUSTMENT

This procedure must be performed whenever actuator alignment or Track 00 adjust-
ment has been performed,

d.

b.

As shown in Figure 6-6, using a §.020-inch (0.508 mm) shim, adjust outer (rear)
stop clearance heyond track 00 and tighten rear screw, torque to 8-10 inch-lbs,
Rotate the motor shaft manually to check for interference.

6.6.2 BURST-TO-INDEX CHECK AND ADJUSTMENT
The Alignment Diskette is used to perform this procedure.

a.

b.

Precondition the alignment diskette (CDC 421-51W) by allowing it to reach room
temperature for one hour.
Install the aligniment diskette.

should be used to assure this diskette is not written on.

Seek to Track Zero, then seek to Track One and Read. (No data is recorded on
Track One.)}

Connect Channel 1 of scope to TPA on the PWA, Channel 2 to Index J1-20 of the
PWA. Set up the scope as follows:

Chan 1 Volt /Div to: 0.1 volt/div.
Chan 2 Volt/Div to: 2 volt/div.

Chan 1 voltage to: AC Source to: Chen 1
Chan 2 voltage to:  AC Coupling to: Low Freq.
{Hi Freq. Reject)
Vert. Mode to: Add Trig. Mode to: Normal
Slope (Sync) to: Pos. Time Base to: 50 ps/div

Adjust the time from write splice bit to the leading edge of the index pulse until
it measures 450 *100 us. (Refer to Figure 6-7) To adjust the write splice to index
time . loosen the Allen head screw holding the phototransistor located on bottom of
chassis toward the front of the unit. Using the adjustment handle protruding
through the casting, move the phototransistor until the specification is met.
Adjust the analog index pulse width to: greater than 1.6 ms for soft-sector appli-
cations, or 1.7x0.1 ms for hard-sector applications. To make this adjustment,
connect channel 2 of the scope to J3-04 and change the time base to 0.5 ms/div.
Loosen the mounting screws on the Index LED Source Mount located on the top
plate assembly (refer to Figure 6-9). Adjust the position of the LED mount

until the analog Index pulse width observed on the scope is greater than 1.6 ms
for soft sector or 1.7 #0.1 ms for hard sector, measured at the 50% amplitude
point. Replace channel 2 of the scope to J1-20 and verify that the Write Splice-
to-Index time is still 450 *100 us. Readjust if necessary.

Repeat Steps e and f until the Write Splice-to-Index time and Index pulse width
are both within specification. Tighten the hardware on both the phototransistor
mount and LED mount and verify both adjustments stay within specification.
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UPPER HARNESS WITH
15

A CONE

CHASSIS SUPPORT

/SSEMBLY
\I.

TRACK 00

STEFPER MOTOR SWITCH

CLAMP

AC CONNECTOR

SOCKET HEAD
SCREWS

§ : SQOCKET HEAD SCREW

|- SUPPORT CASTING

CARRIAGE o
STOP
' AAXTa
CARRIAGE L
GUIDE : BEARING
: RETAINER
SCREWS
SPINDLE
CARRIAGE
ASSEMBLY
BEARING
RETAINER

FIGURE B-5. BASE AND CHASSIS SUPPORT ASSEMBLY
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]
SPINDLE
/ FORWARD SCREW

CARRIAGE

CARRIAGE
STOP

G AP
0.020 in. (0,508 rm)

REAR SCREW

CARRIAGE (WASHER ADDED)

GUIDE BAR

,
X327 )

FIGURE ©6~6. CARRIAGE-STOP ADJUSTMENT

h. All scope settings are to remain as defined in the original setup in step "d",
but it may be necessary to slightly adjust the syne. Seek to track 00 then
seek to track 1 and perform a read. While observing the signal on the scope,
remove and reinsert the diskette three times.

After each insertion, verify that the change in the time from write splice to
leading edge of index is less than 50 pus. If the change is greater than 50 us,
the cone and spindle must be aligned or replaced (see Section 6.6.7) and
steps "a" through "f" repeated.

-/;}

—

|

=

WRITE SPLICE ADJUSTMENT
450 £100 s

N

(Angase )

FIGURE 6-7, WRITE SPLICE BIT TO INDEX TIMING
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6.6.3 ACTUATOR ALIGNMENT (DISKETTE)

The Alignment Diskette is used to perform this procedure.

a. Alignment Diskette 421-51W shall be preconditioned by allowing it to reach
room temperature for one hour,

b. Install the alignment diskette.

- e

| caurion ]

The alignment diskette is for read only,
Extreme caution should be used to assure
this diskette is not written on,

PP A

c. Step to track 38 and perform a read. (No data is recorded on track 38.
The tester or system requirements should be noted; refer to tester or system
instructions for operation. )

d. Connect Channel 1 of scope to TPA on the PWA and Channel 2 to TPB on the PWA.
e. Connect the external sync probe to index at Index, J1-20 on PWA.
f. Set up the scope as follows:

Channel 1: volts/div to: 0.1 volts/div

Channel 2: volts/div to: 0.1 volts/div (inverted)
Chamnel 1: input to: AC

Channel 2: inputs to: AC

Vertical Mode to: Add

Slope (Sync) to: Positive

Trigger Source to: External

Trigger Coupling to: Low Frequency (High Frequency Reject)
Trigger Mode to: Normal

Time Base to: 20 ms/div

NOTE

Scope trace after trigger level is adjusted for
repetitive trace should display an ervelope of
data '"Cateyes' consisting of two lobes (refer
to Figure 6-8). If no such pattern can be
displayed, manually turn the stepper motor
shaft extending from the rear of the stepper
motor one-quarter turn either way to locate
pattern. Then proceed to Step "h."
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o, Change the volts/div of Channel 1 and Channel 2 to 0,02 volts/div. Move the trace
on the scope (Position Knob} up until the bottom of Lhe two lobes are seiting approxi-
muately on the base line (refer to Figure 6-8). For an acceptably aligned unit,
the voltage ratio of the smaller lobe to the larger lobe should exceed 80%.

h. If not in ulipnment, loosen the stepper motor clamp mounting screws to where 4
gap exists between the clamp and casting (see Figure 6-9) and slowly rotate the
stepper motor to udjust the amplitude until the amplitude of both Iobes is the same,
that is, the difference between the bottoms of both lobes is less than & mV.

A - "CATEYES" PRELIMINARY HEAD ALIG, ‘ B - "CATEYES" FINAL HEAD ALIG.

:i AWAPLITUDE DIFFERENCE AMPLITUDE DIFFERENCE —I
—

a1z1a ™
(ooisia |

FIGURE 6-8. HEAD ALIGNMENT AMPLITUDE

i. Tighten the stepper motor clamp. Return to track 00, then seek back fo track
38. Verify that the 5 mV specification is still met. If the specification is not
met, readjust the stepper motor, return to zero and seek back to track 38.
Repeat the adjustment until the 5 mV specification is met.

Verify that the amplitude of the smaller lobe exceeds 200 mV p-p. If it does
not, replace the media and repeat the adjustment.

—y
.

. Remove alignment disketie.
Perform Track 00 Switch Adjustment per Paragraph 6.6.9.
. Perform Stop Gauge Adjustment per Paragraph 6.6.1.

55 ¢

Recheck all adjustments made in this procedure and repeat all steps having
out-of-tolerance indications.

6.6.4 PUSH-ROD TRAVEL ADJUSTMENT

This procedure must be performed whenever chassis support (Figure ¢-9) is
removed and replaced.

4. With front panel door closed, verify that a gap exists between the retaining ring
and the disk load bushing between 0.025 and 0.045 in. (0,635 and 0.143 mm) (refer
to Figure 6-9). Perform Steps b and ¢ if out of adjustment.

h., Back-off the Door [nterlock Switch Adjustment set serew.

¢.  Adjust disk load arm set screw (Figure -9 ).until gap is approximately 0.030 in.
(8.762 mm), with door closed.

d. Procced to Doar Interlock Switeh Adjustment {paragraph 6.6.5)
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6.6.5 DOOR-INTERLOCK SWITCH ADJUSTMENT

This proccdure must be performed whenever
cedure is performed,

the Push-Rod Travel Adjustment pro-

a, Verify that interlock switch closes (when closing the g
Perform step (b) if switch and door are out of sync,
b. With door elosed, ad

just set-screw at end of disk load arm {Pigure 6-9) while
holding door closed against metal stop. Adjust set-screw until micro-switch is

almost adjusted flush to top of switch case. Thig ensures that ag ¢
on the push-rod wear down, the switch will still close.

uresg th the nylon tips

DISK LOAD ARM
AC CONMECTOR PLSH ROD SET SCREW
STEPPER MOTOR
CLAMP MTG DISK LOAD ARM RETAINING RING
SCREWS

SPINDLE COMNE
SHAFT SOCKET HEAD

SCREWS DISK LOAD BUSHING

DOOR INTERLOCK SWITCH
SET SCREW

CHASSIS SUPPORT
ASSEMBLY

——— PUSHROD

INDEX LED
SOURCE MOUNT
SOCKET
HEAD
SCREWS

FIGURE 6-9,

CHASSIS BASE ASSEMBLY
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6.6.6 DISK-LOAD BAIL ADJUSTMENT

This procedure must be performed whenever the solenoid or bail are removed or
the screw holding the bail becomes loose.

Place a 0.010 in. (0.254 mm) feeler gauge on boss of bottom support casting
underneath bail.

b. Energize solenoid.

¢. Loosen mounting screw on bail (Figure 6-10).

d. Adjust Bail so the foam pad touches the feeler gauge.

e, Tighten mounting screw,

MOUNTING

@ SCREW

CLAPPER

SOLENCID

su@@%%’?
@ &

BAIL

10

T

TANG E FOAM PAD

FEELER
GAUGE

AT ™
EBISIs

FIGURE b-10, DISK LOAD SOLENOID
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6.6.7 SPINDLE AND CONE ADJUSTMENT

This procedure must be performed whenever the spindle and cone are out of align-
ment or whenever the actuator assembly is removed or replaced.

#4. Loosen chassis supporl assembly (Figure 6-9).

b. Apply AC power to the I'DD.

c. Position chassis assembly by pushing down on the spindle cone shaft so cone
seats in the spindle (Figure 6-11). Visually verify that all segments on the cone
are fully seated in the spindie.

d. Secure socket head screws (Figure 6-9).

e. Fully open and close door four times. Verify that after each closing all cone
segments are fully seated. Verify that the load arm does not bind when door
is opened and closed.

f. Perform Push-Rod Travel Adjusiment and adjust if necessary (paragraph 6.6.4).

{MPROPER FiT PROPER FIT

ALL TEETH MUST
REST FLAT ON
SPINDLE WITHQUT
SPACES

CHECK FOR
SPACES

|
|
|
|
|
|
|

FIGURE 6-11, SPINDLE AND CONE
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6.6.8 WRITE-PROTECT-ASSEMBLY ADJUSTMENT (WHERE APPLICABLE)

This adjustment will be required whenever the unit is disassembled, or a differ-
ent style diskette is utilized in the unit.

a. With a Write-Protected diskette installed in the unit (Write-Protect slot un-
covered), monitor U5 pin 4/R36-East for the WRITE PROTECT signal. A
continuous logically high signal will be present whenever the Write-Protect
assembly is properly adjusted. A logically low signal will appear if not prop-
erly adjusted.

b. To adjust, loosen the two hex-head screws holding the sensor mount in place.
With the front panel door open, push down on the disk load arm (Figure 6-9)
o insure thal the disk is in the loaded position. At the same
time, grasp the end of the envelope and move from side-to-side, and forward
and backward while observing the WRITE-PROTECT signal at U5 pin 4/R36-
East. Adjust the mount until the WRITE-PROTECT signal is present for any
position of the envelope.

¢. Tighten the mount screws, and re-check to verify signal under all conditions
of envelope position.

6.6.9 TRACK ‘00’ SWITCH ADJUSTMENT

Perform the procedure given below whenever the Track 00 switch has been re-
placed, or the device fails to give current Track 00 indication, or if the head has
been realigned.

a. Step the Read/Write head out to Track 01,

b. Place a 0.010 (0.254 mm) feeler gauge between the carriage assembly and
Track 00 switch.

e. Verify that the Track 00 switch closes by observing a low level at terminal
J3-2 on the Component Board Assembly.

d. If the low level does not occur, loosen the Track 00 switch-bracket mount
serew and rotate the switch bracket forward until the low level occurs.

e. Place a 0.005 (0.127 mm) feeler gauge between the carriage assembly and
Track 00 switch after removing the 0.010 (0.254 mm) feeler gauge.

f. Verify that the Track 00 switch remains open by observing a high level at
terminal J3-2 on the Component Board Assembly.

g. If the high level does not occur, loosen the Track 00 switch-bracket mount
sorew and rotate the switch bracket backward until the high level occurs.

h. Repeat "b" through "g" until eriteria in "¢" and "d" are both satisfied.

6.7 REMOVAL AND REPLACEMENT PROCEDURES

The following procedures give the proper sequence for removal and replacement
of major assemblies. To avoid damage to parts, the procedure must be performed
in seguence.
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6.7.1  PRINTED CIRCUIT BOARD (PWA)

Disconnect 1/0 cable from J1.

. + Disconnect DC power cable from J7, and AC power from FDD,

Disconnect harnesses froim connectors on printed-circuit board.

Remove two screws from printed-cireuit board adjacent to connector J1 (Fig-
ure 6-12).

Remove PWA by detaching it from the two push-in elips shown in Figure 6-12.
To replace printed-circuit board, push elips through printed-circuit board.
Replace two screws adjacent to connector J1.

Reconnect harnesses, [/0O cable, DC power cable, and AC power cable.
Perform Burst-to-Index Check and adjust if necessary (paragraph 6.6.2).

6.7.2  ACTUATOR ASSEMBLY

Open frent-panel door.

Disconnect harness from §2 and J4 on printed-circuit board (see Figure 5-3).

Remove four (4) socket-head screws securing chassis support (Figure 6-9).

Slide chassis support back far enough to clear push rod (Figure 6-9) of front

panel and lift support clear of chassis.

Remove two (2) screws securing bearing retainer (Figure 6-5).

Remove stepper-motor clamp by removing two socket-head screws (Figure 6-5).

Remove Cable Clamp.

g. Carefully slide actuator assembly (stepper motor, actuator, and bearings at
the end of stepper shaft) straight out toward the rear of the FDD until unit
is clear of the casting.

h. To replace actuator assembly, slip bearings into support casting, Figure 6-5.

(Assure carriage assembly is fitted on carriage guide.)

[aPl ¢ I o i &

= O

ROoE

= (D

 CAUTION

The wavy spring washer between the two bearings
can prevent the bearings from being inserted into
the support casting if the washer has slipped off-
center and protrudes beyond the circumference of
the bearings. If this happens, loosen the retainer
screw on the end of the shaft so the bearings can
separate and the washer can be repositioned. The
screw must be retightened after the bearings are
sueccesslully inserted.
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j. Replace steppermotor clamp and two socket head screws (Figure 6-5 ).
k. Secure the bearing retainer by replacing the two bearing retainer screws

(Figure 6-5 ).

The bearing retainer clamp should have an included
angle of approximately 92° between the base and side,
When base is securely fastened to chassis, this will
assure proper tension on bearings. If a gap exists
between bearing and retainer or if bearing is being
bound up by retainer, this angle must be checked.

1. Replace harness at J2 and J4 of PWA (Figure 5-3).

m. Perform Actuator Alignment Procedure, (paragraph 6.6.3).
n. Perform Spindle and Cone Adjustment, (paragraph 6.6.7).
0. Perform Push-Rod Travel Adjustment, (paragraph 6.6.4).

PUSH=IM CLIP

DRIVE MOTOR
MOUNTING NUTS

DRIVE
MOTOR
SPINDLE
DRIVE BELT
PULLEY
CIRCUIT BOARD
MT. HERE
WITH SCREWS
PUSH-IN CLIP
AC CONNECTOR
FIGURE 6-12. BASE CASTING ASSEMBLY .
75897465-B
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6.7.3 DRIVE-MOTOR ASSEMBLY

f.
b.
c.
d.

e.

Tug T

Perform removal procedure for printed-circuit board (paragraph 6.7.1).
Remove screws securing drive-motor cable clamps.
Remove AC connector from bracket. (Figure 6-12)

Remove hex-head screw securing ground wire to chassis.

Remove spindle drive belt (Figure 6-12).

Remove three (3) nuts securing drive motor (Figure 6-12).

Remove drive-motor assembly (drive motor and AC connector).

To replace drive-motor assembly perform, in reverse order, Steps g
through a substituting the word "replace"” for the word "remove."

6.7.4  HEAD-LOAD-PAD REPLACEMENT

T o0

g

Do not raise the head-load arm to the 90-degree position
and then release it; damage to the load-arm spring and/
or to the head (core and ceramics) could result.

Remove power from the unit.

Move the carriage assembly to its rear most position (toward the stepper
motor) by turning the aft part of the stepper motor shaft (Figure 6-13). This
will provide clearance for lifting the head load arm.

Lift the head load arm until the head load pad is visible (see Figure 6-13).
Loosen clamping screw holding rim of head-load pad.

Insert serew driver and rotate head-load pad so flattened side will clear clamp-~
ing screw,

Remove Pad Holder Assembly.

Insert new Assembly, with flat side toward clamping screw,

Assuring that head load pad is fully seated, rotate pad 180 degrees.

Tighten clamping screw to hold pad in place.

Lower arm gently onto head.

6.7,5  SOLENOID REPLACEMENT AND TANG ADJUSTMENT

This procedure must be performed whenever the solenoid is out of alignment or
whenever the solenoid assembly is replaced.

a.

b.
c,

Place the tapered end of a flat-head screw driver between Tang A and solenoid
clapper. (See Figure 6-10.)

Gently bend the tang upward with the screwdriver.

Using a 0.060-in. (1.52 mm) wire feeler gauge, insert the feeler gauge in the
gap between the underside of the clapper and the coil core. (See Figure 6~14.)
If unable to insert 0.060-in, (1.52 mm) wire feeler gauge, continue to gently
bend tang upward until feeler gauge can be inserted.

Next, attempt to insert a 0.062-in. (1.57 mm)wire feeler gauge between the
underside of the clapper and the coil.

If this gauge ean be inserted, bend tang down until a 0.062-in. {1.57 mm)
feeler gauge will not insert in the gap between the clapper and the coil core,
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HEAD LOAD ARM
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ASSEMBLY
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T

O - DRIVE MOTOR

AC CONNECTOR——_L " 771
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STERPER MOTOR SHAFT (AFT END) __/
(5%

STEPPER MOTOR
NOTE

IMPORTANT: Refer to CAUTION in Section 6.7.4
before handling head-load arm.

FIGURE 6-13. HEAD-LOAD-PAD REPLACEMENT ILLUSTRATION

Insert a 0.058-in. (1.47 mm) wire feeler gauge in the gap between the under-
side of the clapper and the coil core.

If 0.058-in. (1.47 mm) feeler gauge will not fit, bend the tang up slightly.
Continue checking with the 0.062-in. (1.57 mm) wire gauge feeler and 0.058-
in. (1.47 mm) wire gauge until the following condition is achieved:

1. 0.062-in. (1.57 mm) feeler gauge will not pass between tang and clapper;
2. 0.058-in. (1.47 mm) feeler gauge passes freely between tang and clapper.

Check the spring adjustment by gently pressing down on the clapper until
the 0.060 in. (1.52 mm) +0.002-in. (0.051 mm) gap is closed.

Allow the clapper to rise slowly and release.

The clapper should be in contact with the tang.

If not, bend the lower tang B, Figure 6-10, downward gently.

Recheck that the clapper rises and perform Step "m" until the clapper and
tang make contact.

Check the bail adjustment per paragraph 6.6.6.
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6.7.6  CARRIAGE AND/GR STEPPER MOTCR REPLACEMENT

The carriage and stepper motor are to be replaced as one assembly, being factory
assembled and tested only. Refer to Section 6.7.2.

WIRE FEELER GAUGE

Y

GAP
0.040 in. (1.52 mm) $0.002 in. (0,051 mm)

f 1
1

18
1
-

FIGURE ©-14, SOLENOID ADJUSTMENT
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6.8 FREQUENCY CONVERSION
6.8,1 OPERATING FREQUENCIES CONVERSION PROCEDURE

This procedure is to be used to convert the FDD unit from 60 Hz operation to
50 Hz operation or vice versa. This Is accomplished by reversing the dual
diameter reversible pulley on the spindle motor shaft (Figure 6-12) using the
following steps:

a. Remove AC power.

b. Remove Printed Circuit Board Assembly.

c. Remove the belt from the spindle motor pulley. (Accessible from the under
side of unit).

Loosen set-screw and remove pulley.

Reverse pulley and replace on motor shaft.

Position pulley allowing 0.079 in. (2.01 mm) #0.010 in. (0.254 mm) between
shoulder of motor mounting screws and pulley (Figure 6-15).

Tighten down set-screw.

. Replace belt and Printed Circuit Board.

=0 o

7

43 HZ CONMFIGURATION ] A0 HZ COMFIGLURATION
MOTOR NOT |
INSTALLED RMCMTING SCREW |

SHOULDER E
r"_'_\:_:—'_—'f\\__'_ |

N

m 4—17_0.079‘1 '

BELT
.’. (zouuww1 seLy

MOTOR l MOTOR 1
INSTALLED | INSTALLED

[ s

Tt
ST/

MOTOR MOT
INSTALLEE MOUNTING SCREW
SHCULDER

&.079"
{Z2.01mp4)

Jal1]

4

BEL

BOTTOM SURFACE_/
OF

BOTTO0 SURFACE
CF

BASE CASTING BASE CASTIMNG

Cxxama )
T e

FIGURE 6-15. DRIVE PULLEY REVERSAL

NOTE: When converting from 60 Hz to 50 Hz, the same belt may be
used. When converting from 50 Hz to 60 Hz, a new belt must
be installed.
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7.1

The following paragraphs contain the wire lists for the U

WIRE LISTS

“

INTRODUCTION

Lower Harness Assembly and the Stepper Motor.

7.2

Wire
Color

Ao

Orange
White
Blue
Yellow

7.3

Wire
Color

Black
Red
White
Blue
Yellow

/.4

Wire
Color
Brown
Red
Orange
Blaclk

7.5

Wirc
Color

Blue
Red
Green
White

UPPER HARNESS ASSEMBLIES

LOWER

WRITE

75897465-B

Origin

Solencid~A
Solenoid-B
Interlock Common
Interlock N. Q.
LED Cathode

LED Anode

HARNESS ASSEMBLY

Origin

Track ¢ Common
Track 0 N. C.
Track 0 N. Q.

Photo Transistor Emitter

Destination

Destination

J3-5
J3-3
J3-2
J3-4

Photo Transistor Collector J3-1

STEPPER MOTOR

Origin
Stepper Motor
Stepper Motor
Stepper Motor
Stepper Motor

PROTECT

Origin
LED Cathode

Phototransistor Collector

LED Angde

Phototransistor Emitter

Destination

J4-1
J4-2
J4-3
J4-4

Destination

pper Harness Assembly,

Approximate
Length Inches

107 (279, 4mm)
11, 0" (279.4mm)
13,5" (342, 9mm)
13.5" (342, 9mm)
13.5" (342, 9mm)
13.5" (342, 9mm)

Approximate
Lepgth Inches

20.0" (508, Omm)
20.0" (508, Omm)
20. 0" (508. Omm)
9,0" (228.6mm)
9.0" (228, 6mm)

Approximate
Length Inches

13, 0" (330. 2mm)
13.0" (330. 2mm)
13.0" (330, 2mm)
13, 0" {330. 2mm)

Approximate
Length Inches

20,0 (508, Omm)
20,07 (508, 0mm)
20.0" (508. 0mm)
20.0" (508. 0mm)
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PARTS DATA

L
8.1 INTRODUCTION

This section contains an illustrated parts breakdown that describes and illustrates
all variations of the Flexible Disk Drive (FDD). In general, parts are in disassembly
sequence but do not necessarily indicate the maximum recommended disassembly of
parts in the field.

8.2 ILLUSTRATIONS

Item numbers within a circle 1 indicate an assembly (group of parts)., Item numbers
without a circle, 1, indicate a single part; a group of parts that are pinned or press
fitted together; or a group of parts which is normally replaced as an assembly.

8.3 PARTS LISTS

In addition to the accompaning parts list on each illustration, two additional Paris
Lists are available; the Top-Down Assembly /Component Parts List and the Cross
Reference Index. Instruction for the use of all Parts lists in paragraph 8,6,

8.4 TOP MECHANICAL AND ASSEMBLY LOCATION

In conjunction with Table 8-1, Figure 8~1 serves two purposes;

1. When used with Table 8-1, it identifies all unique parts and assembles for
each FDD variation,
2. It identifies by sheet location where all major assemblies are broken down.

8.4,1 TOP MECHANICAL ASSEMBLY (TMA)

To determine what parts are used on a particular model, find the applicable model
in Table 8-1. The corresponding item number represents the last three digits of
the TMA number, Example: Model BR803N, TMA number 75744013. The item
numbers at the top of Table 8-1 corresponds with the item numbers in Figure 8-1.
All parts and assemblies that apply will be identified with an 'X’' ('0" means not
applicable}.

8.5 REPLACEMENT PARTS

When ordering replacement parts for the FDD, the inclusion of the Model designation
and the figure, item and part identification numbers for each part ordered will
ensure positive identification of parts. Before ordering parts however, refer to
paragraph 8.7 spare parts.

NOTE

Replacement parts for all OEM engineering
evaluation units (BRXXXX TMA099) must
be obtained from MPI OEM Engineering.

77834771-N 8-1



TABLE 8-1., TOP MECHANICAL ASSEMBLY CONFIGURATOR

MODELS

=
1 b

A M

1115111118
0000000001
1234567890

1111111111
111112
1234567890

ITEM NUMBERS

IRARRRRRRN]
2g22222223
1234567890

1117411111

3333333334
1234567890

1111111111
§L4 L4545
1234567890

IRSRERRRRY
5555555556
1234567890

1111111
6666666657
1234567890

BR8O3A
BRSO3E
BRBO3C
BRBO3D
BRBO3E
BRSO3F
BREO3G
BRBO3H
BREOSA
ERE0OSB
BRBOSC
BRBOSD
BRBOIN
ERBO3P
BREO3R
BREO3S
BREO3J
BREO3K
ERBO3L
BREQ3IM
BRSAZC
BREA3D
BRBA3E
BREAZF
BRBAZA
BRBO3T
BRBOSE
BRALZA
BRBAZB
BRBAZC
BRBAZD
BRBAZE
BREAZF
BRBAZG
BRBAZH
BR3azd
BRBAZK
BRBAZL
BRBAZM
BREAZN
BRBAZP
BREAUA
BREATA
BRBAGA
BRBASE
BRBAZW
BREA2Y
BRBAGD
BRBOIU
BREAZS
BRAZT
BREAZU
BRRA2V
BRBAZZ
BRBA3G
BRBAIK

BREASC
BROAST
BRBASE
BRBASJ
BRBAST
BRBABF
BRBASG
ER3ASH
BRBASK
ERSASL
BREASN
BEREASP
BRBASR
BRBASS

001
002
0o3
o4
o0s
006
nay
(1)
009
o1Q
011
o2
013
a1
0215
016
017
018
019
020
021
nz2
023
02a
025
026
027
028
030
031
032
033
034
035
036
037
038
139
oua
oa1
as2
Ou4
ok
047
QuB
oug
050
051
£e2
053
a5y
055
056
057
058
059
0640
061

nEa
Wike

a63
of.T}
066
080
081
082
083
04
085
085
087
088
ner
068
069

XX0000e0000
X0XG000000
X00X000000
X000X00000
Xoocoooeqaoo
200000X000
X000000000
XQXQ000000
XX00000000Q
X0X0000000
X00X 000000
XQCOX00000
XX00000000
X0X0000000
X000X00000
X00X000000
X000000X00
XC00000X00
£Q00000000
X00Q000000
X000000X00
X000C000X0
X000000X00
X0000000X0
XX00000000
X0000X0000
¥0000X0000
1000000000
X0X0G00000
X00X000000
X0oo0oxQoo0
X000X00000
X000000000
XX00000000
x000000000
XX00000000
X000000000
X00OQOXCOC
X000Q00X00
Xoooxo0coo
00000000X0
0000000000
00000000X0
X0040Qo0xo
X000000X00
X00000X000
X000000000
X0X0000000
X0000Q00000
X000000X00
X000000X 00
xoQogonncd
Xo0oo00aoo0
X0000000X0
{¥X00000000
A0X00Q0000
¥000000000
XOD0000X00

ANARANYAN
Wuwhiruauy

XX00000000
XX00000006
X000000000
xx00000000
¥X00000000
XX00000000
X0X0000000
X0X0000000
X000000X00
X00ox00000
1X00000000
X000000X00
0QaCooooxD
000CO000X0
X000000000

0000000000
0000000000
0000000000
0000000000
X00eoo00n00
2000000000
1000000000
0000000000
0000000000
oooco0o0an
felileleislalelvl e
0000000000
0000000000
0O00000000
0060000000
0000000000
0000XCO000
0000X00000
000X000000
0X00000000
Q00Qae0000
0oouCoooan
0400000000
000000000
000gooeo00
200000000
Q000000000
X000000000
Q000000000
0000000000
0000000000
0000002000
00X0000000
0000000000
0000000
Qua0o0aoag
00X0000000
00co0e0000
QuoNoooooo
0000000000
J000X00000
0G0CX00000
0000X00000
aoQooanaon
2oa0aoeaon
0oCo000300
0CX0000000
0000000000
£000000000
Coooodoonn
cooQooooeo
1000000000
00X0060C00
0060020000
0000000000
0000000000
QoX00000040
0000000060
ooonaeoaeo
0000600000
0000600000
X0000000320
000C00G000
0000000000
80GOO0O0000
0000000000
0000000000
0060000000
0000000000
0C00000000
00000000C0
cOo0X00000
0000X00000
00X0000000

0X00000000
0X00000000
£X00000060
0X000000C0
0X00000000
9X%00000000
0X00000000
0X00000000
DX00X00000
0X00X00000
0X00X 00004
0X00X00000
0X00X00000
0X00X00000
0X00X00000
0X00X00000
0X60000000
000000000
0X00000000
0X00000000
0X00000000
0X00600000
0X00000000
0X00000000
0X00X00000
0X00X00000
0X00X00000
0%00000000
6X00X00060
DX00X00000
0X00X00000
0X00X00000
0X00000000
0X00%00000
0X0X000000
0X00000000
0X00000000
0X00X00000
0X00%00000
0X00000000
9100000000
0X0000XX00
0X00000000
0X00X00000
0X00X00000
0X00800000
0X00000000
0X00000000
0X00000000
0X00X00000
0XD0X00000
0X00000000
0XCOX00000
0XC0000000
GX00X00000
0X00X00000
0X00000000
0X00X08000
£X00%00000
gX00X00000
OX00X00000
0X00X00000
0X00000000
0X00X00000
QX00X00000
¢X00000000
0X00X00000
0X00X00000
6X00X00000
0X00X00000
0X00000000
0X00000000
0X00000000

0X0000X0X0
0X0000X0X0
0X0000X0X0
0X0000X0X0
oOXCe0X0X0
00¥000X0X0
D00X00X0X0
000X00X0X0
D000X0X0X0
0000X0X0X0
0000XKQOX0X0
0000X0X0X0
0Q00X0X0X0
COOOXOX0R0
0000X0X0XD
0000X0X0X0
00X000X0X0
0ODX00X0X0
DOQORXX0X0
00000%X0X0
00X000X0XE
COADODXCXO
000X00X0XD
Q00X00X0XD
OX00000XX0
0000XOX0XU
80COX0X0XD
0X0000X0X0
0X00000XX0
0X00000XX0
0X00000XX0
0XO0A00XKO
0X00Q0QX0X0
0000000XX0
0X00000XX0
0X00000XX0
0X00000XX0
0X60000XK0
OX00000XX0
0X00000XX0
XD00COXQ0X
X00000X00X
X00000X00X
0000Q00XX0
0000000XX0
0XD000X0X0
0X0000X0X0
0X0000XUX0
0X0000X0X0
0X00000XXD
0X00000XX0
00X000X0¥%0
DX00000XX0
0X00000XX0
DX0D0Q00XX0
0X00000XX0
0X00000XX0
0000C00XX0
QO00000YXA
000000BXX0
000G000XX0
GX00000XX0
0X00000XXE
OX00000XX0
QC0ODOO0XX0
0X00QG0XX0
OX0D0O0XXD
0000000XXD
0000000XX0
0X00000XX0
0X00000XX0
000000X000
000000X000
0000000XX0

XX0X0XX000
XX0X0XXQC0
LX0X0XX000
XX0X0XX0a0
XX0X0XX000
XX0X0XX000
XXO0XUXX000
XXOXOXXC00
LX0X0XXX00
XXOX0XLX00
XX0X0XXX00
XAXOXOXXXDO
XX0X0XZX00
XX0X0Xxxoo
KAOXO0XXX00
XXOAOAXXOC
XX0X0XX0X0
XX0XO0XX0X0
XXQCOXX0X0
KX000XX0X0
KX0X0XX0X0
XX0X0XX0X0
LXOX0XXOXO0
XX0XDXX0X0
XXOX0XX00XK
XX0X0XXXQ0
XX0XQXXX00
LX0X0XX000
XX0X0XX000
XX0X0XX000
EX0X0XX000
XX0X0XX000
XX0X0XX000
XX0X0XX000
XXO00XXX000
XX0X0XX000
XX0X0XX000
XX0X0XX000
XXOX0XXOXQ
XX0X0XX000
00XX0X00nXD
00XQgXacxa
Q0XXO0X00X0
XXOX0XX0X0
XX0OXO0XX0X0
XX0X0XX000
KXOXOXX000
XXOX0XX00Q
XX0X0XX000
XX0X0XX0X0
XX0X0XX0XQ
XX0X0XX000
XX0X0XX000
XX0X0XX0X0
XX0X0XX000
XX0X0XX000
XXOXOXX000
XXOXOXX0X0
IXOX0XXOXC
AXOXO0XL00X
XX0XQXKO0U
IXOXO0XX00X
XX0X0¥X000
XX0X0XX000
XXOX0XX000
XX0X0XXo00
IX0X0XX000
XXO0X0XX0X0
EX0X0XX000
XXOX0XX000
ZX0X0XX0X0
004X 0E00X0
OOXX0X00X0
0XCX0XX000

00Q0X00000
0000X00000
0000X00000
0Q00X00000
0000X00000
00Q0X 00000
0000X00000
0000X00000
Q000X00000
0000X00000
0000X00000
Q000X000Q0
000ox00000
Q000X00000
0000X00000
Q000X 00000
400Qx00000
0000X00000
0000X00000
0000x00000
0000X00000
0000X00000
0000x00000
0000X00000
aQ00X00000
¢000X00000
0000X00000
0000X00000
0000X00000
Q000X0Q0000
Q000X0Q000
0000X00000
0000X00000
0000xX00000
0000X00000
0000X008000
0000X 00000
000000000
0000X00000
0000X00000
0000X0000%
OX0UX¥XX00
0000X00000
Q000X00000
0000X00000
0000X00000
0000X00000
0000X00000
0000X00000
0000Xea000
0000X00000
0000X00000
0000X00000
0G0QK00000
0000X00000
0000X00C00
oQOOX00000
0000X00000
DOQoXcaone
0000XQ0000
X000¥X00000
0000X00000
00¢0X00000
0000X00000
X000X00000
0000X00000
0000X000Q0
1000X06000
X000X00000
000GXQ0000
Q000X00000
Qo00X00000
0000X00000
0000X00000

2000300000
0000000000
0000000000
0000000000
0000060000
0000000000
2000000000
0000000000
00000004300
Qe00000000
00000000U0
2000000000
0000000000
0000000000
0400000000
0000000000
4000000000
0000000000
0040000000
0000000000
0000000000
4060000000
0000000000
00000000200
000oQ00000
0000000000
ueoanooego
0000000000
0000000000
0000000000
QoRo0000020
0000000000
0000030000
000000000X
0000000000
0000000000
0000000000
0000000000
0X00000000
0000000000
000X000%00
000X0000X0
000X0000X0
XX00000000
XX000000Q00
0040000000
4000000000
00004040000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000040000
0000000000
0000X00000
XX00000000
XX00000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
Do0oD00000
0000000000
0000000000
0000300000
0004090000
0000000000
000X00XX00
00Q0X00X0X0
000008X0000
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ITEM ICENT i DESCATFTION wWHERE JSED ITEM IDEHT WO DESCRIPTION WHERE USED

101 3458201 CHAZETS AEM-LOMMOR FARTE  TMa 138 75791511 ACTUATCR ASH THA
102 T529149:20 DREIVE MOTOR ASM ARG HI THA 139 79774736 CLIP-FUSH LK THA
103 75291923 DEIVE MOTOR ASM 50 HZ e 140 FTE30685 UPPER HAGNZS3 ASH TMA
104 75291926 DRIVE KOI0R ASM 60 HZ THA 141 75767301 UFEER HARNZS3 43K an
105 75291927 DAIVE BMGTCAE ASM 50 HZ THA 147 53403504 LOWER HARMES A5M THA
108 TH201924 DREIVE MOTDE ASM L0 HZ THA 143 53403503 LOWER HARHMZ3S ASH THE
107 FoeR19es DRINE MOTOH ASH 50 HE THA 144 53403700 CCNNECTOR 3RACKET ThA
0 PREEEITE SRINE MOTOh ASM S0 HI THA 145 15272300 CONNECTOR ESRACKET TEL
o3 FREEITIR LRIVE MCTZE a3M 40 HI THA 145 FTH3ICHIE Csa LABEL A
111 75291427 DRIVE MUTOH ASM &G HZ THA 147 TTSENGO1 TRAZK SwITCH ASM TRA
112 778324213 DRAIVE MCTOR ASSY THA TUR EZUSDTO AHE CONN KTT Ted
113 18291924 ChIVE MOTOR ASM 6Q HZ TH “y3 TSTLETOZ CHPACITOR SRACKET THE
114 FTE3UZ21Y DKIVE MOTCR ASSY . THA 50 TSERBOE0 FRONT PAHEL ASM THi
115 TSE91UA0 CHASSIS ASM-COMMON PRETE  TMA ©51 B39C1809 FRONT PANEL ASH TH4
T2 HUEFT4IE STRAP, CABLE TIE THA 162 FTR32691 POUNTING KIT THR
1248 75291502 DAIVE MOTOR ASM S0 4T THA 165 §1592240 ECREW-WASHER THA
125 AaurTRM WRITE PROTECT ASM THA 166 TTEIOENT AC COME & RFLAY AR3M THA
127 TTAIGES0 DISKETTE DETECT ASM TMA 157 7THI0GGR LOVER THA
124 TRE817TY DRIVE MOTOR ASM €3 H2Z THA 153 17901508 SCREMW T™a
179 TSRE1THG DRIVE MOTOR ASM 4D HZ TYA 160 77834336 LABEL, Ftn Thh
130 T58E8181 DRIVE MOTOR ASM 53 HZ THA 6% FTB3USUTE FRONT PAMEL ASSY THA
131 83401806 FEONT FANEL ASM TMA 162 75746731 CAFACITOR BHHAZEET Tha
132 83401801 FRONT PANZL ASH THA 164 FTR3H05% LAEEL TMA
133 &34c1802 FROHT FANEL ASH THA 166 B3401§12 FRECNT PANEL 4557 A
134 #3401803 FRUNT FANEL REM THA 16T B3405 310 TRONT FANEL &55Y TMA
135 fidunEnd FHIONT FAKEL R3M LS 168 TTS94THY CET TRACK SENSE ASSY THA
136 Bitoigos FHEONT PRNEL ASM TMA 169 TTSGHTOS CPT TRAECE SEM3E ASSY TMA
137 7974110 ACTUATGH ASM THA 17¢ BIUL1EDH FRONT PANEL A8EY THA

SEE SHEET § 146

SEE SHEETS 4 AND 5 SEE SHEET 3

@®
5P

SEE SHEET 9

SEE SHEET 4

144

SEE SHEET T Y 4 BLTERNATE FOR ALL PWA'S SEE 07AGRAM
LOCATION SECTION OF MAHUAL FAR
TORRECT CIRCUIT BOARD OENT:-
FLCATIDN AND BREARDOMN

17834771-N 8-3



ITEM IDENT NO DESCRIPTION WHERE USED

101 B34SB201 CHASSIS ASM-COMMON PARTS T4

115 75891450 CHAESIS ASM—COMMON PRETS  THA

152 77832691 HGUNTING KIT TMA

153 92602001 CLAME 101 115

178 13125801 WASHERS SPR LGCK 101 115

VA0 TS29320% BELT-FLAT i01 115

183 TS7T#7312 CLLP-PUSH IK 101 115

186 10125803 WASKERS SPR LUK 161 115

187 10125655 WASHERS PLAIN 101 115

18R TTBI2145 LABEL LDENT 101 115

181 TTA1364T EEARING FLANGED 101 115

192 63579005 WASHER-SPHING WAYE 101 115

106 16402506 CLAMP CABLE 104 115

159 €9000403 SCREW BIND HEALD 101 115

202 10126222 SCREW HEY $SUC HU 01 115

205 $3592086 SCR HEX SELK TAF Wt 115

208 g2602003 CLAMP, CABLE-NYLUN Al 115

209 10176214 SCA HEX SOC HD CAF 1 115

210 &3upTH0C FLATE-RUT mr 115

218 75EBPUSC CARRIASE STUP i1 155

219 93592uB8 SCHEW 1 115

255 10127131 SCREW 157

2656 18125805 LOCK WASHEE 152

301 TTRI0FTS LLAPTER 152 FROM SHEET J
336 43592160 SCREW, SELF TAP 101 115

345 1016401 STAR LOCY WASHER 101 119

34D 75731302 ELECTRICAL SYMEOL 161 115

Ju2 TI594800 SECAL %2 20 : 4SE SHEET 3
300 THHHACBE BASE-MECHANIEM, LIE 14t -
361 A3403501 SPINELE 0 1%

362 TETHTO00 SPACER BEARTNG 01 11

3163 FET45£00 PULLEY-SFINDLE 01 11%

Ibd 7REEL08T EASE-MECHANIEM, DIE 15

365 BIWG18Q0 CLAMF, STEPPER MOTCR 101 115

366 75292400 GUIDE-GARAIAGE 1 118

I6T BIu613C1 STEPPER MOTRR CLAMP 115

374 98277400 TLE STRAD 127 SEE SHEET 7 4 8
3ITT 03502448 SCHEW 131 115

388 10125603 WASHER 101 118

361

202

186,

SP3G!

187
336

178
209

SEE SHEET 9

101]

FROM SHEET 3

FIGURF 8-2. FDD COMMON PARTS {(SHEET 1 OF 2)
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360 194

HTHESE PARTS FOR REFEREMCE
DHLY. UPON FATLURE, REPFLACE

ITEM 371,
TTEM ISENT KO OESCRTPTION WHERT USED ITEM IJEXT %0 JESCRIPTICN 4EERE USED
P01 RIASEZCI CHASSIS ASM-UOMMUN PRETS  THA 5 501 115
115 79E51UES CHASSIS AZM-CCMMON FARTS  TMA 23411202 01 11%
17 E34pe 1 107 115 212 SUZTRIDS FLAT WASHER 101 115
172 79273200 107 145 250 §3592L82 LR HEX HD i1 1%
173 75747202 SCLENGID 013 310 75790803 SHAFT 171
17L TTEZ43T EXTENSTCH RRFATURE 10 1 310 g3426400 EXFANDER-CONE 71
175 TTE3ILZ2E BATL RRAMATUKE W11 312 TTE30u481 COWE-DI3K LOAD 37
175 75655163 FUik 20D ASSY 101 113 313 3402200 SPRING COME 171
178 10125807 WASHEAS SPR LOCK 11 118 315 83409701 SPRING-GARTER 171
iy FIE30Y32 FIAM PAL 101 118 316 Q4QUTORG WaSHER 171
TE1 7589100L SPEING-COMPRESSICH 101 113 317 9047070 WASHER 171
182 7529247 SPHING-COMPRESSIGN 161 118 320 75312611 SUPPGET DIE CAST MACHINED 358
13k 77613696 EALL BEARIKG M 321 75242807 BEARING-CYLINDRICAL 368
YEH 1012TEC3 WASHERS SPE 100K 161 115 g v5E13201 BUSHING, PUSE ROD MCLLEL 365
189 77835200 WASHER, NYLON 1C1 113 323 75813202 BUSHING, PLSE HOL MCLDEL 368
193 G2C33037 RING AETAINING 161115 353 73724401 ACTURTOR SWITCH 101 115
144 62033038 RETAINIRG RING 115 BB 75612021 SYPPPAT-ASSEMBLED 101
194 $2033038 RETAINIRD KiNG AL I3 360 §240280% ABM-CISK LOAC 101
197 0BHCO035 SCHEW BINL HEAD 101 115 370 TSETI0ND PIN DISK LOAD ARM 101 11§
166 09000232 SCAEM EIND HEAD a1 11§ 3T TsR12022 SIP*ORT-R55ERELED 115
200 CHHRG0Y SLREW EIND HERT ‘01 115 338 ILT2SE03 WASHER 101 11§
201 1412623y SCR HEX 500 HIL CAP ‘01118 389 §3402804 ARM-DISKE LOAD 14
205 93552088 SR HEX SELF TAF ‘01 t15

FIGURE 8-2. FDD COMMON PARTS (SHEET 2 OF Z)
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S WHEN ITEW 137 OR 183 15 SUPPLIED AS FROM SHEET 3
A SPARE, IT WILL INCLUDE B CARRIAGE * %
STOF KIT ITEM 177. 137

57

NOT SHOWN

284

HOTE:
TH1S ¥ItW FOR REFERENCE ONLY,

U0 NUT DISASSEMBLE. UPOM FALLURE
REPLACE EMTIRE ASSEMBLY ITEMS

137 QR 138.

TTEM LDENT KO DESCRIFTION WHERE U3ED
137 75791510 ACTUATOR 45M THA

138 75751511 ACTURTOR ASM THA

177 75882711 CARKLAGE STOF KIT 137 138
231 75790000 CAUTION LABEL 137 138
257 83460400 HOLCER PAL 326

280 757LTE01 STEFFER MOTOR ASK 137 138
281 77839902 CARRIRGE ASH 137

ZB4 77554000 SFRING-CARRTAGE 137 138
286 10126209 SCR-50C HP CAF 281 318
288 75813000 RETAIRER-BEARING 137 138
2R9 TT613699 BEARING FLANGED 137 138
200 94217207 BEG JALL-CKT IHKER R 137 138
281 93529001 WASHER-SPRING WAVE 137 138
200 TTE32455 LUBRICANT 137 134
306 BIWG6CTOA PAD HEAD LUAD 326
318 77839901 CARRLAGE AS53Y [EL:]

324 716e03I00 ARM=HEAD LOAD 281 N8
326 TTAICUR2 HOLDER=-PAD ASSY 281 N8
3129 TTE30998 PIN CARRIAGE 281 318
130 TTEI0999 SPRING TORSION 281 318
331 GU04TD6S WASHER, SPECIAL 281 318
3331 10127310 SCREW SLCTTEE 281 318
334 10125001 SCREW HEX HO 137 138
335 GBOLTODO WASHER 137 138
3hb B3LIEZ0Y CARRIAGE HEAD ASSY 281

358 B3Lasr0S CARRIAGE HEAD ASSY 318

373 TTE3SI0N LABEL 324 358
375 B3L37303 KJT GARRIAGE 137 138

HTHIS VIDW FOR REFERENCE JHLY.

OISASSEMELY NOT RECOMMERDED.
HOWEVER, TTEM 325 LA&W BE REPLACED,
RZVZR TO SECTION 6 OF MARUAL.
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FROM SHEET 3 FROM SHEET 2
* 238
129 128
<P 5P
@ 350 337
@
225
225
39
351
190
243
ITEM TLENT NG CESCRIPTIOK
IE TGI8 DPRIVE MOTGRH -
103 thau1gz3 DRIVE HOTCR ASM 50 KZ
104 75251526 DRIVE MOTCR ASM B0 £Z
FROM SHEET 3 105 152yi627 LEIVE MOTCH ASKM S0 Kz
106 75201928 DEIVE MOTQH ASM 50 KE
107 75251925 DRIVE MOTOR ASK S0 HZ
108 7SAEB1TS DRIVE MCTOH ASM S0 HI
105 75481775 DELVE MOTO4 ASM 60 HE
111 75291921 LDRIVE MOTOR ASM &0 HE
112 TTH34213 DRIVE MCTOR ASSY
113 75251924 LEIVE MGTCR ASHM 60 HE
134 TTEIAZTY LHINE MCTGHE ASSTY
124 75241902 DHIVE WOTOR ASM 50 HZ
3P 128 TSEA1TTY DRIVE MOTOR ASH @0 NP
125 T5E41T50 DEIVE MOTOR ASM 60 HE
130 758581581 GRIVE MCTOR ASM S0 HZ
190 94217702 NUT-SELF LOCK, 3TL &
220 TTR3I3503 EITOR PULLEY ASSY
221 TTEI350H KOTOR PULLEY ASSY
222 TI633519 BAOTOR PULLEY ASSY
223 71833520 MITGR PULLEY ASSY
L 22b TTEIIS0V MOTOR PULLEY ASSY
225 TSER1TAG MOTOR PULLEY ABSY
225 T5851760 MUTGR FULLEY RESY
226 TTHIIH0Z MOTOR PULLEY ASSY
227 7753350 MOTOR PULLEY ASSY
228 77833504 MOTCR PULLEY ASSY
150 347 231 FETY000D CRUTTEN LAKEL
231 75790040 CAUTION LABEL
231 15730300 CRUTICN LAEEL
231 75T900¢0 CAUTICN LABEL
FROM SHEET 3 232 77533505 MOTOR PULEEY ASSY
230 gatanipz COKNECTOS
109 234 E3AIGA07 CORFECTOR
33 234 B3uISk02 CONKECTOR
236 §IHN3EeM SGNTACT PTH
238 31797233 TERMINAL
239 52121105 TIAMINAL
ER R ELY] WIRE [YELLOW)
240 150G325H WIRE (YELLOW}
247 15003309 WIKE
247 1003309 WIRE
243 TRTIENCS COPACITOR
244 FRTTER00 CAPAEITOR BoOl
319 77833505 MGTOR PULLEY ASSY
33T 23LaND00 WIRE BLACK
338 53435511 CONTACT FIN
4L TST2A543 CONNECTOR PANEL MTC
U5 TETINEEA CONNICTSR PANEL MIG
INT 93464555 WIFE 16 GRH
U8 TR7auSHT CCMTECT FLN
343 5179724 LG TLES RING CRIMP
389 BAVOTE 1N LUG TERM BIh3 CTRIMP
150 T3TRHSHS CONNZCTOR PANEL WTG
190 350 75724569 COHMICTOR FUNEL MTG
351 75724385 CCWMECTION PANEL
244 390 7TE3352T FULLEY MOTOR &85Y
331 TTAIISES PULLEY MOTOR A58Y
243
FRECOMMENOED FIELD REFLACTMENT
ALL OTHER PRRTS SHOULD BE £OKs
REFERENCE DATA ONLY.
FIGURE 8-U, DRIVE MOTOR ASSEMBLY (SHEET 1 oF 2)
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11 113
102=-110
1G2-128
1M02-128
128 169
trE-128
124
106=-300
128
109
128 163
113
114 128
102-128
124
gy
124
129
1t2 118
129
1t 115
129
125
114
11z
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FROM SHEET 3

*
130
SP

348

350
351

FROM SHEET 3

%
108
5P

ITEM TDFENT HD DESCHIPT LY WHERE USED
185 10127724 5SCREW 108 130
229 TRE81763 HOTOR PULLEY ABSY 108
230 7TH851762 MOTOE PULLEY ASSY +30
234 B3u3nupe COHHELTULR 108
236 B3LIS50) CONTACT PIY 1048
238 S1TUT7E33 TERMINAL 108
230 62127108 TEHMIKAL 108
U0 1508325L ALHE LYELLOW) 1ag 130
2u1 150031309 WIRE 108
JuPr TSTIELAD CAFACITIR 108
28 75772500 CHPACITOR BOOT 198
270 1¢1 254606 WASHER 103 130
335 16125804 L¥ WASEER 108 130
348 §3435511 COMTACT PIN 108
4D TurELSH? CONTRET PIN 130
J4B TaTELuEY CONTALT PIR 112 114
349 51797214 LLG TE#M KING CRIMP 130
350 THTRH5EY CONKECTOR SAKEL MTS 130

35t TSTERWEL COHNESTUR PAKREL »T0 130

e HECOMMENDED FIELD REPLACEMENT LEVEL.
ALL OTHER PARTS SHOULD BE COMSIDERET
REFERENCE DATA ONLY.

FIGURE 8-4. DRIVE MOTOR ASSEMBLY (SHEET 2 OF 2}

8-8

77834771-N




FROM SHEET 3

308,

FROW SREET 1

3P

251

FROM SHELT 3
Tl27
5 262
FROM SHCLT 3
*
147 261
260
354
FROM SHEET 3

5P

FROM SHEET 3

P

259

254

77834771-N

wHERE USER

12% gi4zTEM

27 TTEINGID LISKETTE

RN Ll THACK SWITLCH A5% THA
156 TTH4060T AC LONN & RELRY RuM THa
168 TIS54T04 CEZ TRACK SEHMSL LS5% THMA
169 77550705 LFT TAACK SENSE ASSY THA
156 10125803 FASHERS SPE LOCK 156
£13 24548313 WIHE ELEC ¥3T7
274 2454231 IRE ELEC 127
23T Y3B4 1002 TEHRINAL 127
251 7783245 CPTICAL SWITLH 125 127
252 TS293994 CONNECTCHR 125
257 TTZY3554 LONHECTOR 168
253 QUZASEEZ CoNTACT 168
253 AkPhsacE CONTACT 126 127
zal 1128729 SCREW FLAT L 148
298 93392 164 SCR AKX SELF Tap 127
258 93992164 SCR 4% SELE TAP 1£59
25% 77E38300 LABEL 168
240 75791600 MOUNT 47
251 YHYZLACE SWITCH 7
242 7529348% CONHECTDE 127
264 TTHYULGTE MOUKT 168
307 7TH30855 30LI STATE RELAY 156
308 10127334 SCREW 156
309 1012505 KT 154
326 7R3930249 MCUNT 6
354k osoocool SCREW DING REAL Y
355 Toadou0t APTLICAL SWITYH 16§
374 su2TTu00 TIE STHAP 1as 127
FE6 10rEsr02 SCR NUT HEX 165
387 10t2&100 WASH IWT TQOTH LK LLL:]

¥ RECOMMENDED FIELD REPLACEMEWT LEVEL.
ALL OTHER PARTS TH THESE VIEWS SHOULD
BE CONSIDERED REFERENCE DATA DHLY.




SELECT
ITEM IDENT N0 BESIRIPTION WHERE WSED
122 QUETTHIG STRAF, CABLE TIE 161
131 &3u1506 ERONT PANEL ASM THA
132 23401801 FRONT PAREL ASM THA
133 B3401802 FRONT PANEL ASM THA
13k &3401803% FRONT PANEL asMm THA
135 B3e01E04 FHONT PAREL ASM THA
136 B3401E05 FRONT PANEL ASM THA
151 53401509 FREONT PANE. ASM . ™A
1681 Tre30543 FRONT PAMEL ASSY TMA
186 B3401812 FRONT PANEL ASSsY THA
16T 83401611 FRONT PAMEL ASSY THA
170 B3401808 FRONT PABEL ASSY THA
195 HIAZHEDL FPANEL FRONT FIN BLK 132
203 93592162 SCH HX WASHER SLF TA 186 167
203 93592162 SCR HX WASHEK SLF TA 161 174
20} 93n92162 SCH HX WASHER SLF Th 131136
204 T3BIA0UT PANEL, FRONT, FIN BLK 154
211 BI426620 FANEL FRONT FIN BLY 170
218 73812126 DOCR FINISHED BLY 170
216 T7AI2MN FRONT PANEL (GRAY) V67
217 75812128 DGR {GRAYC 167
293 §I4ZBL2E FRONT PANEL (BLK} 164
ZU5 TTAI513M SOLENOID BRKT 295
246 TTRI4Z1Z SOLENOID 295
207 93530103 PIN ROLL 295
2ug THE06507 WASHER 295
249 TTEIHILS 5FRING 295
Z63 B3kc2301 LATCH=-DOOR INJEC MOL 132-135
263 Bidaz3o LATCH=-DGOR IHJEC MOL 166 170
265 TTE34I1B LEYEH=D00K 161
266 92096039 PIN-GRODVEL 166-16T
266 B2096099 PIN-GROOVED 161 170
ZBE 92096099 PIN-GROOVED £31-136
26T 79292700 ENOB-LEVER V70
26T TEEGATLO KNDE-LEVER 132136
268 83101200 SPRING-LATCH 161 170
268 83401200 SPRINMG-LATCH 131-136
Z6R B3401200 SPATHG=LATCH 186167
260 B3413406 SGA SET SUC HD 6-32 131-136
26% B3413406 SGA SET SOC HD 6-32 166-167
20 3413606 SCH SET S0C HD 6-32 161 170
71 T52927¢ KNUB-LEVER 161
272 §341348CH SCHEW-SELF LOCKING 131-136
272 B3NVIh0y SCHEW-SELF LDEKING 150
. / 272 B3H13NCH SCAEW-5ELF LOCKING 166=16T
S~ @Nu
FROM SHEET 3
ITEM IDENT NI DESCRIPTION WMERE USID
273 §34z6621 PAMNEL FRONT, BLACK HW 131
2T 75812121 EO0%, TLNISHED, FA=8LEK 133
275 BiU6622 PANIL FRONT, WHITE Hb 134
2TH TRATEIZE DOQF, FINIZHED, PA-WHT 130
ZTT B3426621 PANEL FRONT, [N ELUE 135
275 75512123 DOQR, TINISHEG, PA-BLYU 135
274 B3NETID FRONT PAMEL FINISHID t36
283 75881371 SHIM 131 167
285 75898352 DOCR LENFR SPRING 181
2B7 75812120 LBCK FIWISHED BLACK 121 161
23T T5B12124 DOOR FINISHEN BLACK 122 136
292 H3403202 EAR TCRSION DOGR 1EE-16T
292 §3ND3202 BAR TORSLON DOOR 121136
292 B3UD3I2LE BLR TARSIOK DCOH 161 170
293 E3uBETN FAONT FANEL 61
295 TT535123 LOOR LY ASSY 161
296 9976207 SLREW el
297 TT83aT02 HARNESH CR LK 161
296 T5510V03 RETAINING RIMS 161
245 75510701 JIUDE LIGHT 161
300 B3461200 LATCH COOR 136
3C2 §3D1500 BUSHINC-RGOR INJECT 161 150
302 B3UDISLO BLSYTNG-5UGR INJECT 131-156
302 #3401500 BLUSHING=DODR INJECT 186-147
303 F5TUA00C ZEVER=DOOR 136-136
303 7RTLECOQ LEVER-DOCE 176 166
304 THETHBE00 ZRACKET LATCH 161 170
304 75THEEOC SRACKLT LATIR ThE-16T
304 737A0ED0 & LaToH 131=136 ¥
314 73812128 [O0R (ELK) 166
32T 10127321 SCF FhE K> 255
328 TTEdIA3 K% 0B 166
132 TSEE9IH T ZUOR 161
357 TT8I2N1G0 FRINT BLK-EI'RE 131 H
359 TTRICATY LCOR 121 ta7
3 ivel ] 131 &7
TOW 1LATCH T tET
WCKGK CAELE TIg 161
SPAUER FKT 205
N %SUPPLTED AS ONE PART

FIGURE 8-6., FRONT PANEL ASSEMBLY (SHEET 1 oF 2)
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767
266
269
Tz
87
492
293
294
234
iz
3o
i0u

373

FROM SHEET 3

GuzTTHID
TSESEOBD
33592 1A
75898088
83402301
YI09459Y
75242700
§3u01 204
4413405
B3413474
Tea1Zl:k
2i4czEse
Bis111
7512703
TSHE10707
BILCI5AG
T57Eb000
ToTHGECE
a5pERIGE

77834771-N

STHAF, CRRLE TIE
FRONT PAKEL ASM

SCR HX WASHER 3LF Ta
HARMESS

LATCH-LOOFR INJEC MOL
EI%-GROUVED
KNCE-LEVER
SERING=-LATLE
SCR SET sGL
ECRER-SELF

EAR TLESICN LOGH
FROKT PRKEL
RETAIHZNG RIMS
LICCE LIGHT
BEUSHING-LCCOR IWJLLT
LEVER-LCOR

BRACKET _ATLE
R4MCHCR CABLE TIE

122

whHEHE USED

269

#SUPPLIED AS ONE PART

8-11
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8.6 PARTS LIST INSTRUCTIONS
8.6.1  ILLUSTRATION PARTS LISTS

The parts list for each illustration is an extract from the Top-Down Agsembly/
Component Parts list and contains only those parts depicted. Refer to paragraph
8.6.2 for explanation of parts list.

8.6.2 TOP-DOWN ASSEMBLY/COMPONENT PARTS LIST

a. Starts at TMA level and lists all parts in Item Number sequence.

b. Correlates Item numbers with part Identification numbers and the Description
of each.

c. Identifies where each part is used (where used column) within the device by
listing the item number(s) of the next higher assembly.

NOTE

Where used data for Figure 8-1 is labeled TMA.
Refer to Table 8-1 for correct application of
parts {refer to paragraph 8,4),

d. Defines the location of each part by listing the sheet number(s) where depicted.
NOTE

The same part may be used in any number of
assemblies or sheet locations.

8.6.3  CROSS REFERENCE INDEX

a. Lists all parts in numeric sequence (by Identification Number).
b. In conjunction with the referenced sheet number (third column) and illustrations
defines the physical location of each item identified.

8,6.4  SHEET NUMBER REFERENCING

Sheet number references of Parts Lists and Illustrations refers to sheet locations in
this section. Example: Sheet reference 3 represents sheet 8-3, sheet 4 represents
sheet 8-4, ete.

8.7 SPARE PARTS (SP)

This Illustrated Parts Breakdown is complete to the extent that all parts and
assemblies are depicted and identified. Replacement part availability depends on
the materials and provisioning operation of the supplier.

To assist the service representative in selecting replacement parts with minimum
requisitioning lead times, engineering recommended spare parts which reflect the
intended service level of the device are identified with the letters SP adjacent to
the item number on the face of each illustraion. Replacement non-spared items will
require longer requisitioning lead times.

8-12 77834%71-N



TOP-DOWN ASSEMBLY/COMPONENT PARTS LIST

ITEM INEWT B OESGRIPTION WHERE USED SHZET ITEM IDONT K2 SEHCRIFTION WAERE USED SHEET
TT03EIALEEO CHASSIZ ASM-COMMUN PRRTS THA 54 70 BI401808 FRONT FA Thi 510
101 B3U58201 CHASSES ASM-COMPON PARTS THMA 54 171 BI40Z 101 CONE A3M 101 115 &n
101 3458201 CHASSLS ASM-—COMMON PARTS THA 55 172 79273000 BUSHING 101 11y 55
1wE Thay19zn GRIVE MOTOR AZM 60 HZ THA 53 173 THTUTROE SCLENDTD 107 315 35
162 15291920 DEIYE MOTOR BEW GO HZ THA 57 174 TTE34531 EXTENSTON ARMATURE Wi 115 s
104 75291523 DEIVE MOTOR ASM 50 HI THA 53 17 TTH343260 EAT:. ARMATURE Wi o5 55
103 75291923 DRIVE MOTOR ASM S0 ilZ THA 57 178 T58R5163 2SN kUL ASSY W1 115 86
104 75291926 DRIVE MOTOR ASM 60 il2 ™4 54 17T 75882711 CARRIAGE STOF KIT 137 138 S
104 75201926 DEIVE MOTOR &SM &6 HZ Twa &7 178 10125501 WRSHERE SPRLOCK 101 115 3§
105 79291927 DRIVE MOIDR ASM 53 HZ ™A 83 174 10125301 WASHERS SFR LOGCK 191 115 85
10% 75251927 DRIVE MOTOR MSM 50 HI THA 57 170 TTHI0Y 32 FOAM PAS 101 115 3§
1 TEAG1028 DRAIVE MOTOR ASM B0 12 THA 53 180 5293203 BELT-FLAT W1 115 sS4
106 7529714928 DRIVE MOTOR ASH 50 HE ™A 5 181 75891090 SPRIMG-COMPHESSIQR 101 115 3y
HOT TH2UIY2L DKIVE MUTOR ASH 5O KE TMA 33 182 THEFEEIT SPRIRG-COMPRESSION 101 113 85
10t 78291925 DHIVE MOTUR A5 50 HE THA 57 184 TSTT4Y32 CLIP-FUSH IN W1 115 54
108 THS88°74 DRIVE MOTDR 45K %0 W2 TR 53 184 TTa130%6 BALL BEARING 171 55
108 TH3881TH JHIVE WOTGR ASM Y0 H2 THA T 185 10127123 SCREW 108 130 5B
129 Y5EB1775 DRIVE MOTUR ASM GO HZ TMA 33 186 11125803 HASHERS SEH LOCK 1t 115 sS4
104 TEEEITTS SHIVE MOTCE ASM 50 42 A 57 tha 1125803 WASHERS SEH LOCK 10t 115 55
75291421 DRIVE MOTOE A3M KO HZ THA 33 186 10125803 WASHERS SPR LOCK 156 59
P11 7529142 DRLVE MUTOR A3M BO HZ TMA 57 187 103725605 HASHERS PLAIN 11 18 s
112 Fra3ee1 DRIVE MCTOR as8y THA 53 188 T1B32145 LABEL IDENT 191 115 5u
T2 TT834213 ORIVE MUTOR ASSY THA 57 189 17835200 WASHKEH, KYLOK w115 56
113 Thhlvzy CEIYE MOTOR ASM 00 HZ 53 196 4217702 NUT-SELF LOCK, STL & 102~130 57
13 75291424 DRIVE MOTOK ASH A0 HY 57 151 71513657 BEARING tLANGED W1 115 Sk
I YTBIAZ1Y DRIVE MOTOR ALSY 54 192 93529005 WASHER=-SFRING WAVE 01 115 S4
IRERR SRV FRL DRIVE MOTOR ASSY 57 193 92043037 RING RETAINING 101 116 8%
115 T9EGIURD CHASS1E ASH-COMMON PARTS 5 194 92033035 KETAINING EING oy 1M 55
115 TL89 14580 CHASSTE ASH-COMMON PRATS 54 104 92033038 RETAINING RING 15 55
115 THHY14ED CHASSLS ASH-COMMUN PARTS 55 195 BI42662Y PANEL FRONT FIN BLX 132 510
127 94377416 STFAP, CABLE TIE i3 196 16402504 CLAMF CRBLE 181 115 34
122 G4ATTUA STHAY, CABLE TIE 510 197 HY00GUD3 SCREW BIND HEAD 101 715 5%
137 94377k16 STHAP, TABLE TIE 511 198 39000202 SCREW BIND HEAT W 115 8§
124 75251902 DRIVE HMOTOK ASM 50 HZ 53 199 09000603 SCHEW RIND HEAD 101 115 5k
124 75291462 LRIVE MOTOR ASM 50 HE 57 200 09G00504 SCREW BIND #HEAD 10t 115 35
125 3827501 WRITE FPROTECT AsM a3 201 10126219 SCR HEX S0C HD CAF 101 115 55
125 §34275801 WRITE PROTECT ASM 59 202 10126222 SCHEW HEX 500 HD 101 115 Sy
127 7783CHY0 JISKETTE DETECT ASM 53 263 93592162 S5CR kX WASHER SLE TA 121-136 510
127 TTE30090 BISKETTE LETECT ASM 59 203 93592162 SCE HX WASHER SLF Ta 161 170 510
128 754881779 DRIVE MOTCR ASM 60 HZ 23 203 93592162 - SCR HY WASHER SLF Th 166 16T 570
128 7oBE177% DRIVE MOTOR ASM 6C HZ 57 203 43552162 SCR HX WASHER SLF TA 150 3N
129 T588178G LRIVE MOTOR ASM 60 HZ 52 204 758928047 PANEL, FRONT, FIN HLK 151 510
129 TSEBITED DFIVE MCTOR A3H 60 HZ 37 205 93592086 SCR HEX SELF TAP 101 115 54
130 75858181 DRIVE MOTOH ASH 50 W 53 205 93522086 SCR HEX SELF TAF 101 115 55
130 7S8EA18G SRTVE MOTOR ASM 50 HZ a7 206 43820218 SCREW-SELF LDCKING 101 115 8§
131 H3401506 FRCKT PANEL ASM 33 207 83411202 BUMPER DOOH 1G1 115 55
131 H3401606 FRONT PANEL ASM 530 208 92602003 CLAMP, CABLE-NYLON 101 115 sH
132 E3U018M FRCNT PANEL ASM 53 205 10126234 SCR HEX 30C HD CAP 101 115 54
132 83807801 FEONT PANEL ASM 510 210 B3APTHO0 PLATE-NUT 131 115 54
133 B3a03802 FEONT PANEL ASM 53 211 B3426626 FAWEL FREOMT FIN BLY 170 519
133 d34c18502 FRONT PANEL ASH 310 212 9427910y FLAT WASHER 101 1% &%
134 §3401503 FAONT PANZL ASM 53 213 24546313 WIRE ELEC 127 59
134 §i401803 FRONT PANEL AZM 310 214 25483211 WIRE ELEC 127 39
135 B3401BCH FRONT PANZL ASM 33 215 75812126 EODR FINTSHED RLU | ¥i] 510
135 83401304 FRONT PANEL ASM 310 216 TTE32UN FHONT PANEL (GRAYT) 167 510
136 B3WG1HCS FRONT PANWEL ASM 53 217 75812128 DOOR (GRATC 167 510
136 §iamid0s FFONT PANEL ASM 510 218 TSBA2H5D CARRIAGE STOP 101 115 54
137 75791510 ACTUATOR ASM 33 219 93552480 SCHEW 101 115 54
137 ¥5791510 ACTUATOR ASH 56 ’ 220 77533503 HUTOR PULLEY ASSY m a7
138 75791511 ACTUATOR ASH 33 221 77533504 WGTOR PULLEY ASSY 103 57
138 75791511 ACTUATOR ASM 56 222 77833519 MOTOR FULLEY ASSY 107 57
139 T577UT36 CLIP-FUSH IH 53 223 7TH33520 MOTOR PULLEY ASSY 105 57
140 TTEI00ES LPFZH HARMESS ASM 53 224 77833507 KOTOR PULLEY ASSY 106 87
191 757LTION UPFFER HARNESS ASM 53 225 75881760 MOTOR PULLEY ASSY 100 128 87
Thz B3403504 LIOWER HARNES RSM 53 225 75881760 MOTCR PULLEY ASSY 129 57
3 E3A03snd LONER NIAINESS ASM 53 226 T7E33502 MOTGR PULLEY ASSY 102 T
144 F3403700 CONNECTOR BRACKET 53 227 TT833501 HACTOR FULLEY ASSY 124 57
145 75272300 CONNECTOR BRACKET 53 223 17933506 MUTOR FULLEY ASSY 104 57
186 TI830538 C3A LABEL 33 229 75481768 MGTOR PULLEY £35Y 1048 58
7 77594997 TZACK SWITCH ASM 33 239 (5881782 WOTOR FULLEY ASSY 130 58
147 77598901 TIACK SWITCH ASM 39 231 75730000 CAUTION LABEL 137 138 56
193 53465101 AMF CORN XIT 53 231 75790000 CAUTION LABEL 126 139 57
V45 THTHATORZ CAPACITOR BRARCYET 53 231 75790000 CRUTION LABEL 102-107 57
156 758398080 FREINT FANIL ASM 53 231 75790000 CAUTTON LABEL 111 112 87
180 75896083 FRONT PAMZIL ASH 511 231 75700600 CAUTION LABEL 113 57
121 A340180% FROKT PAKEL AiM 23 232 TYB33505 MOTOR PULLEY ASSY 113 57
151 83L01803 FRONCT PANEL ASK 510 233 Biuzecza FRONT PANEL (BLK} 166 510
152 77832691 MOUMTING KiT 53 234 A3uisuge CONHECTOR 102.110 87
152 JTE32691 OLNTIHG KIT L] 234 B3k3issoz CONNECTOR 111 113 87
153 w2an2ou LLikP 54 234 g3435802 CONNECTOR 128 7
155 43602250 STHEW-WASHER 53 234 53435402 CONNECTOR 108 58
156 TTE30641 AC JOWN & RELAY ASM 33 235 TRIAEDEG HARMESS 150 a1
155 TTAIC6MT AC CUKN & RELAY ASM k1] 236 B1435501 CONTACT PIN 102-128 a7
157 TTAI0995 Loy 53 236 H3435501 COKTACT PIR W5 56
6k 17991504 83 237 935M1002 E . 127 55
YD TTEINALE , Fou 33 238 51797233 102-128 37
1E1 77BI45LY T FANEL A3SY 53 238 51797233 TEAMINAL 108 55
161 TTRI4ELS T PANCL ASSY 510 23% 62121106 TEHMINAL 128 109 ST
162 T5THETCT ZAPACITCR BEATKET 53 239 BZ121108 TERMINAL 168 58
160 TTEIE0ES PEL 53 240 15003254 WIRE (JELLUW} Q2-125 87
156 B4D1ETY KT FANEL ASSY 53 240 15003254 WIRE {{ELLCW} 129 57
thE 83401812 FRONT PANEL £S3Y 310 &40 15003254 WIRE {YELLOW} 108 13¢ 58
16T HIUD187" Fiab AEEY 53 Zd: 16103309 HWIRE 106-10¢ 57
157 G36015811 TRONT L ORESY 310 241 15023309 WIRE 25 57
166 T75R470% OPT TRACK SENSE A55Y 53 241 15003309 WIRE 103 58
165 TTSGUTOY OPT TEACK SENSE ASSY 59 242 T57IBBO CAPALITOR 108 58
159 TFSE4T0S CPT TRALK SENSE A5S5Y 23 243 T5T3840% LARACTITOR 109 57
159 7394705 0PV TRACK SENSE ASSY a4 2%k 75772500 CAPACITOR BOOT 125 109 57
170 BIUD1BDE FRORT 53 244 75772500 CAPATITOR BOOT 108 58

77834771-N 8-13



TOP-DOWN ASSEMBLY/COMPONENT PARTS LIST (CONT.)

ITEM IDENT NO DESCRIFTION WHERE USED SHEET ITEM IGENT WO DESCHIFTION WHERE USED SHEET
TERSTITEISTIT  ZOLENDID BRKT 205 510 310 75750803 SHAFT 171 EH
246 TTEIUZA2 SOLENGID 2% 510 311 Biuzenoq EXPANDER-CONE 171 55
247 93530103 FIN KOLL 295 510 312 77830481 CONWE-DISK LORD 171 55
248 TSBO0650T WASHER 245 510 313 93402200 SPRING CONE 171 55
249 TTAINZEI SPRING 245 510 314 75812129 DOOR {ELK} 166 510
250 93592482 5CR HEX HD 101 115 55 315 BIN0ITO SPRING-GARTER 171 55
251 TTBIZASE CETICAL SWITCH 125 12T 3 346 JUCUTORS WASHER 171 85
252 75293954 CONNECTOR 125 3% 317 JUBTOTE WASHER 171 55
252 75293954 CONKECTOR 168 59 318 7723990 CRRATAGE ASSY 138 56
251 9u2u5602 CONTACT 125 127 59 319 TTB33u05 MOTOR PULLEY ASSY 113 57
253 9UZYRE0Z CONTRCT 168 59 320 78812011 SUPPGHT DIE CAST MACHINED 368 55
284 18125759 SCREW FLAT 4D 168 59 321 15292807 BEARING-CYLINDRICAL 368 55
285 10127131 SCREW 152 54 322 15813201 BUSHING, FUSH ROD MOLDED 368 85
256 10125805 1.GCK WASKER 152 54 323 15413202 BUSHING, FUSH ROD MOLDED 368 85
257 B34Eou00 HOLDER PAD 326 36 324 715893025 KOUNT 164 59
258 93592164 SCR HY SELF TAP 125 39 325 FTE03100 ARM=-HEAD LOAD 231 318 56
255 93592164 SCR HE SELE TaP 127 £9 I26 YTEI0YE2 HOLDER-FAD ASSY 281 31E 36
250 TTAIRIOE LABEL 168 59 : 327 10127323 SCR PAN HD 295 510
260 THTYT1E0D MOUNT 147 59 325 TTOA3443 LEVER KNOH 166 510
261 TLTZAMIEZ SWITCHE 1y 59 329 TTH3I0098 PIN CARRIAGE 281 318 56 .
262 15293956 CONNECTUR 127 59 330 TTE3I0943 SPRING TORSIGN 281 315 86
263 BINDEIUL LATCH-DOCE INJEC MOL 132-235 310 331 GUO4TCES WASHER, SPECIAL 231 114 38
263 83402301 INJEC MOL 166 70 510 332 THERQIG LATCH DOOR 161 310
£63 834023C1 LATUH=DOGR LHJED MOL 150 5N 333 18127310 SCREW SLOTTED 281 318 86
260 TTS944C3 MOUNT 168 a3 334 123125001 SCREW HEX HD 137 138 56
265 77334318 LEVER-DACHK 161 510 335 4047000 WASHER 137 138 s&
26b 92096049 PIN-GROOVEL 131-136 510 - 336 93552160 3CREW, SELF TAP 101 115 S4
Ztb 92096099 PIN-GROOYVED 161 173 310 337 934BLO00 WIRE BLACK 114 128 57
26b 92096049 PIN-GROUYED 166-167 510 338 83438511 CONTACT PIN 102-128 57
266 Y20960%9 PIK-GROOVED 150 511 338 B3435511 COMTAST PIN 108 58
267 75292700 KNJB-LEVER 132-136 810 335 10126401 5TAR LDUE WASHEN w1 115 54
26T TR2Y2TO0 KNOE-LEVER 7 510 340 75731302 ELECTRICAL SYMBOL 101 118 54
267 75292700 KNOB-LEVER 130 31 342 FTS94800 GECAL 152 34
268 B34g1209 SPRING-LATCH 131-135 510 344 F5TPUSA3 CONNECTOR PAMEL MIG 124 57
268 B3h01203 SPRING-LATCH 161 179 570 I45 THT2YSEE CONNECTOR PANIL MTG 124 87
268 B3Lp1200 SPRING-LATCH 156-167 510 146 B34Z6204 CARRIAGE HEAD ASSY 281 56
268 B3LO1200 SPRING-LATCH 150 3] IUT GIYEYGEG WIRE 16 GAN 124 s7
259 BI4131405 SCR SET SGC HE 6-32 131-134 810 348 THT24587T CONTACT PIN 129 57
289 B1413404 SCR SET 500 HD 6-37 166=167 510 Mg FRTZUSET COMTACT PIN 112 114 5§
269 B3413H06 ECR SET 240 HD 6-32 151 170 R3TH 149 75724587 CONTACT PIR 130 58
269 B3413uD4 SCR SET S{C KD 6-32 150 21 349 51797214 LUG TERM RING CRIHF 112 114 s7
270 10125606 WASHER 108 130 88 349 51797214 LUG TERM RING CRIMP 129 57
271 752uErm XNOB-LEVEX 161 510 49 51797214 LUG TERM RING CRIHP 130 58
272 B3413H04 SUREW=SELF LOUCKING 131-136 510 350 15724565 CONNECTOR PANEL MTG 129 By
272 B3413H04 SCREW-SELF LOCKING 166-167 510 350 75724569 COMNECTOR PAMEL MTG 112 114 57
272 B3I413H0L SCREW=SELF LOCKING 150 301 350 75T2h569 CONNECTOR PAMEL MTG 130 5B
27z B3413004 SCREW=SELF LOCKING 161 170 311 351 TS7RBSEG COKNECTION FANEL 129 =%
273 B3d2a521 PANEL FRONT, BLACK HW 133 310 351 75724555 CONMECTOR FAKEL MTG 130 58
274 75812121 DGR, FINISHED, PA-BLEK 133 310 353 75720801 ACTUATOR SWITCH 101 115 35
275 B3M26622 PANEL FRONT, WKITE Hw 134 510 354 09000004 SCREW BIND HEAD 157 59
276 79812122 DOOR, FINISHED, PA-WHT i34 210 35% 75885407 OPTICAL SWITCH 168 59
27T B3426623 PANFL FRONT, FIN BLUR 135 510 357 77832410 PANEL FROMT HLK-BURR 131 E19
278 78812123 DOOR, FINISHED, FA-BLU 135 510 358 BIU26205 CRRRIAGE BEAD ASSY 318 26
279 83461110 FRONT PANEL FINISHED 136 510 359 77430977 LATCH 2DOR 131 187 310
280 FRT4TAON STEPPER MOTOR ASH 137 135 56 360 75886086 BASE-MECHANISM, DIE 101 Sk
281 17635902 CARRLAGE ASM 137 56 3681 53403601 SPINDLE 101 115 S4
253 75881371 SHIM 131 167 510 362 75747000 SPACER BEARING 10t 115 54
280 77594000 SPRING-CARRIAGE 137 138 56 363 T5TU5200 FULLEY-SPINDLE 104 115 34
285 15836352 300 LEVER SPRING 161 510 364 75306087 BASE-MECHANISM, DIE 115 54
286 10126200 SCH-50C WP LA 281 318 56 365 A3keta0g CLAMP, STEPPER MOTOR 101 115 5%
287 FaE1124 JO0R EINISHED ELACK 132 136 510 366 75292400 GUIDE-CARRIAGE 101 115 34
287 T5812124 DOOR FLWISHED BLACK 131 16t S10 367 43461800 STEPFER MOTOR CLAMP 115 54
ZBT ToE12124 DOGA FIKISHED BLACK 180 a1 36B 75812021 SUPPORT-ASSEMBLED 101 55
288 75813000 FETAINER-BEARTHG 137 138 56 360 83402803 RRM-DISE LOAD 101 55
289 77613699 BEARING FLANGED 137 138 S6 370 TH273000 FIK DISK LOAD ARK 101 115 55
290 QUZ17FOT BAG BALL-EXT INNER R 137 138 56 371 75851370 LEYER DOOK 131 167 510
291 33529001 WAEHER-SFRING WAVL 137 138 36 72 7732113 BUTTOH LATCH 131 1867 810
292 BIWOIZDE BAR TORSION DOOR 1271-13%  Sin 373 TTB3S304 LABEL 324 358 386
292 £3403202 HAR TORSION DOOR 166=167 210 374 GUETTADO TIE STRAP 10 sS4
292 83403202 BAR TORSION LODE 161 170 390 3TN QUZTTHOO T1E STRAP 125 127 59
292 23003202 EAR TCRSION DOCR 180 51 375 HI42T7303 RUT CAREIAGE §37 138 56
293 83461 FRONT PANEL 161 510 376 F5EI02E SUPPORT-ASSEMBLED 115 35
263 BiueItie FRONT PANREL 192 =211 I 93502486 SCREW 101 115 sl
294 77812456 LUBRICANT 13T 138 58 3TH 958562300 AMCHOR CABELE TIE 161 510
295 TTAIS133 BACRE LE ASSY 181 310 318 958462300 ANCHOR CABLE TIE 150 311
298 91GT620T SCREW 181 510 379 TT483513% SPACER BKT 295 219
297 TTHI3TO2 HARNESS DR LK 161 310 WE 10125108 SCR NUT HEX 168 59
98 T5810703 RETLINING RING 161 310 38T 10126100 WASH INT TOOTH LK 168 59
249 75810703 RETATNING HING 150 511 3B 10128603 WASHER 101 i15 sS4
299 TSE10701 SIODE LIGHT 1€1 510 388 10125603 WASHER 101 915 3%
299 75510701 DIODE LIGHT 153 a1 385 §3402804 ARM-DISK LOAD 1% 55
100 g3n61200 LATCE LAOE 135 s1n 0 TTEIISET FULLEY HMGTOR AZ3Y iid 57
01 7TE3N9TS ADAPTER 152 54 391 77B3352S PULLEY MOTCR ASSY 12 57
02 Bi4gis00 BUSHING-0Q0R LKJECT 131-136 810

302 BIL01500 BUSHTNG-NOOE THJECT 166=167 510

202 BILOI500 BUSHING=DOOR EhJECT %1 Y0 S0

202 BI4QIS00 BUSHING=DDOR LHJECT 150 31

103 TE7LEQ00 LEVER-DOOR 132-136 510

303 7S74R0CD LEVER-200R 1Ta 166 S0

323 TSTRE04D LEVER=-DUGH 150 SHi

30U TuTHESCD BRACKET LATCH i31-136 810

304 TSTUBECD BRAZKET L&
26 THTLEEQS BRACKEET Lh

161 170 310
166-167 510

204 TETUEEAS ERACKET LATE 150 S
305 18128804 LK WASHEFR 108 130 &8
306 $3LELT00 PAD AEAD LOAD 176 56

T YTEIC550 S3L17 5TATE RELAY 156 59
354 1012733 SCAEN 156 59
309 10125185 aLT 156 59
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10126801
127123
kSRR
10027510
1912737
10127334
THIGIEG
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15083309
15003309
15063305
1802506
17901508
2u548311
214 24548313
149 517E7I214
49 51797210
345 51757216
233 51797233
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239 62121106
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AT0 792730008
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CROSS REFERENCE

TRENT MO

57T
75746702
TSTA&B00
TST46B00
TATULEOL
T5T46B00
ToTU UL
ToTaT 202
Toraiiu
THTUTE0N
TST72500
THEELU0
TRTTHT I
TRTINT 3G
75790000
TST90000
74790000
79790000
5780000
79790803
THTHISID
Ta791510
75791511
TH79151%
T9721600
TLADELS0T
75310701
75510701
THE10703
75810703
Th512011
7551202
79812022
75812128
Teara2e
75812123
75812124
75812174
75612128
TaB12126
15512128
THB12129
75813000
75513201
76813202
TSEB1370
TS8813771
75881760
75831740
TSHB1TGZ
7881768
75881715
T58B1774

5 TSEB1TTY

75881770
75881742
TS581TRO
75582450
7aBB2T11
75865163
TH5B=40T
THABE0ES
THSELOLT
75888178
TH3881TE
LR RN
75548181
TS865161
75691000
75591430
758914880
75891k6D
THEG3025
75896352
TSEGEO43
TSEIBOED
TS8980EC
75898085
TTS9u0G0
TTaGA403
TTo9dT0k
JTaGuTUN
TTS3UTO0S
77594705
77554500
77594490
TTORUGLT
TTEO3100
TIB1369G
TTE13E0T
TTB136YG
TTOMHHLT

2 FT8ICH4T

TTAILHA2
TTE3LEIE
TTE30550
TTE30eN

5 TTE36EH1

TTE3CHE5

136
136

151
thT
a7

ihh

TDENT NO SHEFT ITEM IDEMT WO SHEET
TT830690 53 269 B3N13406 510
TTE3IUGI0 iy 269 33813406 510
TTAE0T S 35 269 §3813406 510
TTEINGTS 4 ZBO §3313806 311
TTE830977 510 ibe BIZGIUM 58
TTE3ICHY5 33 358 83¥26205 55
71530998 ] 317 §3426000 55
0 7TE3G95Y 3t 273 B3426E31 510
77832118 510 275 BI426E22 510
17532145 L) 27T 83426623 210
17332410 310 19% S3UZEE24 310
7722411 310 21t BIMP66ZE 510
TT332468 56 243 83u26625 10
TTRIZAGE =4 375 BINR730% 56
TTB32651 33 125 #3427A01 51
TIB32691 su - 125 B342TBO1 59
TPB33901 a7 210 B3a27900 54
TT833%02 37 234 83435402 57
77833503 2T 234 B343%uce 57
TTE3IH04 57 234 BI43SHD2 58
TT633505 37 230 BI4350M02 57
TTEI3908 57 236 33435501 57
77633506 57 236 B335 5B
TTE33507 ST 338 A3435511 57
TTA33519 57 338 B3L35511 B
TTH33520 57 101 83858200 53
T783352% 57 101 83455201 54
1833527 37 101 #3I455201 55
TTAIITO2 510 148 B3860101 53
TTHZ4E17 510 257 §3460400 1]
TTB34213 53 306 83400700 56
7830213 57 279 BI46111G 510
T7B3a214 53 297 HIU61111 530
JTR34214 57 293 2348111 511
IT83umE 510 00 BI4ET200 310
77838323 L 365 B3461800 54
77834326 5% 367 83461801 Sk
TT438331 55 294 91976207 10
TTa34336 53 193 52033037 56
TTBI45Y3 310 194 92033038 35
TTBI45HT 53 195 32033034 55
TTB35137 510 266 92096099 5N
77835132 510 266 92096099 510
TTAISI3S S1¢ 266 92096093 510
71835200 55 260 92096099 510
TTE3530L 56 153 92402001 54
77635305 54 208 92602003 N
TTH3E05S 33 337 93464000 s7
77839901 36 347 43460555 57
77839902 36 291 93529001 56
B3ND12CO 3N 192 43529005 54
53401200 510 247 93530102 310
#3u01200 510 237 91541002 3]
83401200 510 205 93592088 35
83301500 512 205 93592086 54
Ba201500 313 3356 93552160 a4
B34q 1400 31 203 93592162 5140
3401500 510 2¢3 93592162 310
#3401801 53 203 93592162 510
EREETIAE L s10 203 43592162 311
53401502 10 258 93592164 59
8301502 53 258 93592164 59
B3k01803 53 155 93592240 33
53401803 10 250 93592442 55
G3u01804 53 377 93542486 1
#340130% 510 219 93532485 Sh
53401805 §3 206 53820248 55
§34014805 510 335 SLOBTO0O s6
23401406 53 331 9&GHTOGE 6
32401806 510 3168 GUCHTOGY a5
BIAD1808 53 317 G4ONTOTO 55
B340 1508 510 290 94217207 56
#3401309 53 1590 QU217702 57
B340 1509 310 253 QUANBRG2 59
EELIAE AR 3140 253 4245602 59
E3401811 33 ITH QYZTTUCD 59
A34015312 53 37U GURTTHOD 54
43401512 30 122 guzTTAlE 53
53402101 53 122 Qu277uté 511
a3402208 33 122 Q27714 510
3 53u0231 3N 212 gazTmng 55
3u02301 310 3¢B ySB62340 510
53402300 510 378 95862300 511
53402803 35
53402804 35
23403202 31C
3403202 31C
83403202 510
33403202 51t
23403503 53
# B3403504 53
£3403601 54
83433700 53
B3KC9T01 33
Bik11202 53
834 1340L s
83413404 310
A3UT3404 510
§3L134CH 310
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