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PREF.L'.CE 

This manual provides the information needed to install, operate and maintain the 
Cartridge Disk Drive (l\luckl 9427II) and is intended to be used as a g·uiclc by 
customer engineers and operators who require clctailecl information about the Cart­
ridge Disk Drive's operations. 

It is written to reflect the rccommcnclccl service-replacement level of subassemblics 
and printccl-c ire ui t-boa rd level by trained qualified custom er en gin cc rs. 

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

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

The total content of the l\lanual is comprised of nine sections each having a Lmique 
publication number, and is contain eel in one vo lum c. The manual's publication nun-,ber 
is that of the Table of Contents ancl front matter (776534D5). This number, along with the 
unit HPC number, should be used when making reference to the Cartridge Disk Drive 
Product Manual. 

The following· table identifies the content of each volume: 

SECTION NUMI3ER/TITLE PUBLICATION NUMBER 
i 1 General Description 77G14951 

2 Operation 77614952 

3 Installation & Checkout 77614953 

4 Theory of Operation 77614954 

5 Diagrams* 77653381 

6 Maintenance 77641952 

7 Maintenance Aids 77614957 

8 Parts l\1anual 77653386 

9 Wire Lists 77614959 

*The I/O board documentation, device specifications ai cl option switch setiings are 
contained in the Hardware Product Configuration (HPC) documentation package. 

The package is located in front of the product manual. 

77653495-A iii 



OPERATOR SAFETY INSTRUCTIONS 
1. The power cord must be plugged into a power outlet. This outlet must be 

readily accessible to the operator in case of emergency. 

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

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

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

SJCHERHEITS - GEBRAUCHSANWEISUNG 
l. Das Anschlusskabel ist in die Steckdose, die in der naehe des Geraetes 

montiert ist, einzustecken. Der Netzstecker muss leicht und gefahrlos 
zugaenglish sein. 

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

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

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

EMI NOTICEJ CABINET VERSION (9427H-C) 
WARNING: This equipment generates, uses and can radiate radio frequency 
energy and if not installed and used in accordance with the instructions manual, 
may cause interference to radio communications. It has been tested and found 
to comply with the limits for a Class A peripheral computing device pursuant to 
Subpart J of Part 15 of the FCC Rules which are designed to provide reasonable 
protection against such interference when operated in a commercial environment. 
Operation of this equipment in a residential area is likely to cause interference 
in which case the user, at his own expenses, will be likely to cause interference 
in which case the user, at his own expenses, will be required to take whatever 
measures may be required to correct the interference. 

EMI NOTICEJ RACK-MOUNT VERSION (9427H-R) 

• 

• 

NOT ICE: This eq uip1m:nt has been designed as a component to high standards of 
-design and construction. The product, however, must depend on receiving 
adequate power and environment from its host equipment in order to obtain opti­
mum operation and to comply with applicable industry and governmental reg·ula­
tions. Special attention must be given by the host manufacturers in the areas of 
safety, power distribution, g·rounding, shielding, audible noise control, and 
temperature regulation of the device to insure specified performance and compli­
ance with all applicable regulations. This equipment is a component supplied 
without its final enclosure and therefore is not subject to standards imposed by • 
Fc'c Rules for Electro-Magnetic Interference (EMI). Federal Docket 20780/FCC 
80-148 Part 15. 
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FIGURE 1-1, MODEL 9427 CARTRIDGE DISK DRIVE (CABINET MOUNT) 

• FIGURE 1-2, MODEL 9427 CARTRIDGE DISK DRIVE (RACK MOUNT) 
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GENERAL 1 

1.1 INTRODUCTION 
This mnnual applies to the CONTROL DATA l\IODEL 942711 Cartridge Disk Drive. 

The 9427H Cartridg·e Disk Drive is desig·ned to interface with and provide pel'iph­
eral storage capabilities for data processing· systems. 

1.2 PURPOSE AND USE OF EQUIPMENT 
The baseline 94~711 is a voh!e coil actuated cai·tridge disk dl'ive unit tlwt clircets 
the read /write heads to a desired location on a spinning· disk surface, data is W!'it-­
ten or retrieved by selection of an appropl'iatc head and activating· the read /wl'ite 
control circuitry. 942711 uses a single removable disk cartridge, CDC 848 type, 
and a fixed disk which doubles the data storag·e eapaeity. 

The 9427H is suitable fol' niounting· in a standard 19-ineh (482.G mm) l'aek with 
10-1/2-ineh ( 26fi. 7 mm) paiwl space and is also available in a eabinet. The dcek 
eontains the voice coil, analog· and digital circuit hoa!'ds in the i11tel'f:ice card cage. 
the P\HVer supply powel' ampli!'ie!'. the cal'tridg·e l'eeeivel'. the spindle and drive 
motor, filter. ail' blower and cooling· system. 

The 94271-1 can be cont'igul'cd to utilize sing'lc sectored OI' multiscctored eartriclges. 
The read recovery eircuitry will allow operation with or without missing clock pat-­
terns, frequently found in variable sector formats. 

1.3 EQUIPMENT CONFIGURATION 
• The equipment consists of the Baseline unit and its options. 

1.3. l BASELINE CONFIGURATION 
The baseline 9427H includes the following· features: 

• Power supply, 60/50 Hz 100-250 VAC 
• l\lultiplc (hard) sectors or soft sector (missing· Clock electronic 

sectoring) capability 
• Sector addressing 
• 200 tracks per inch 
• Write protection 
• Daisy chain interface 
• Variable interface 
• 2400 r /min spindle speed 
• Straddle-erase heads 
• Elco I /0 cable connector 

1. 3 .2 OPT IONS 
The tlptions available for the 9427H are as follows: 

• Rack mounting 
• Cabinet mounting 
• 100 tracks per inch 
• Fixed disk 
• 1500 r /min spindle speed 

• • Fault (maintenance) board 
• Pre-erase heads 
• Elco, 3M, Winchester, and Amp I /0 cable eonnector 
• Brake Option 
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1.3 .3 DISK FEATURES 
• Cartridge Configuration 

9427H uses u CDC 848 cartridge or any equivalent cartridge certified 
for 200 tpi operation or a CDC 847 or any aµproved equivalent 113M 
5440 cartridge for 100 tpi heads. 

• Disk Configuration 

In addition to the removable cartridge, the standard 94'2711 alim employs 
a fixed disk; thereby providing for storag·e of up to 12 .nil lion l>ytm; 
unformatted and providing a total of 4 recording surfaces. 

1.3 .4 OPERATIONAL CHARACTERISTICS 
Operational characteristics of the 9427H are listed in Table 1-1. 

TABLE 1-1. OPERATIONAL CHARACTERISTICS 

Characteristics 

TRACK DENSITY 

ACCESSING TIME 

Maximum access time 
Track-to-track access time 
Average access time 

SPINDLE SPEED 

LATENCY TIME 

HECORDING 

Mode 
Density (nominal) 

Bit rate (nominal) 
Tracks per cylinder 
Cy tinders per unit ( 200 TPI) 

Cylinder per unit ( 100 TPI) 

Sectors 

Units per controller I /0 channel 

1-2 

Values 

100 tpi or 200 tpi 

60 ms 
7. 5 ms 
35 ms 

2400 r/min or 1500 r/min (+48 -67 l'/min 
or +30 -42 r /min with input freq ucnc:y 
+0.5 -1.0 Hz and input voltage +10'1; 
-15%) 

12. 5 ms (at 2400 r /min) ( 20 ms at 1500 
r /min) 

Double Frequency 
1530 bpi (outer track) 
2200 bpi (inner track) 
2.50 MHz (1.56 MHz at 1500 r/min) 
2 ( 4 with fixed-disk option) 
406 (numbered 0 through 405) 
408 (numbered 0 through 407, optional) 
203 (numbered 0 through 202) 
204 (numbered 0 through 203, optional) 
1,2,3,4,5,6,8,lO,l2,l5,l6,20,24,25,29, 
30,32,40,48,50,60,64 hard or missing­
clock soft sectoring 
'4 maximum, in daisy-chain configuration 
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TABLE 1-1, OPERATIONAL CHARACTERISTICS (CONTINUED) 
Characteristics 

DATA CAPACITY 

Bits pel' track 
Bits per cylinder 

Bits per unit 

CARTRIDGE DISK 

Disk per cartridge 
Usable recording surfaces per 
disk cartridge 
Disk surface dinmete1• 
Recorclin g diameters 

Disk surface coating 

READ /WRITE HEADS 

PHYSICAL (RACK-MOUNTED UNIT) 

Panel height 

Panel width 

Depth 

Weight 
Shipping· Weig·ht 

PHYSICAL (CA1:3INET l\10UNTED UNIT) 

Height 
Width 
Depth 
Weight 
Shipping· Weight 

AIR FILTER 

ELECTRICAL 

Input power source 

60-Hz units 

50-Hz units 

77614951-C 

Values 

.62, 500 nominal 
125, 000 nominal ( 250, 000 with fixed-­
disk option) 
50,000,000 nominal (1,000,000,000 with 
fixed-disk option) 

1 
2 

14 inches 
Track 407 (inner), 9.067 in (230.3 mm) 
Track 0 (outer), 13.137 in (3:!3.7 mm) 
nominal 
Mng·netic oxide 

(Standard CDC ramp-loading stl'addlc 
erase and pre-erase available) 

10.31 in (261.9 mm) (mounts on 10.5 in 
(266.7 mm) centers in relay rack) 
18.94 in (481.1 mm) (for 19-inch (482.G 
mm) rack) 
30.G3 in (778 mm) (sec section 3 for re-­
quired rack depth) 
140-175 lbs (63.5-79.4 kg) 
190-225 lbs (86.2-102.1 kg) 

34 in (863.6 mm) 
18.5 in (469.9 mm) 
29.75 in (755.7 mm) 
220-255 lbs (99.8-115.7 kg·) 
250--285 lbs (113. 4-129. 3 kg) 

0. 3 Micron 99% 

100-250 Volts rms in 10-Volt increments 
(+10%, -15~,, 59-60.6 llz, sing·le phase 

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

1-3 
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TABLE 1-1, OPERATIONAL CHARACTERISTICS (CONTINUED) 

Characteristics 

ELECTRICAL (cont'd) 

Input Current 

Power Factor 
Power (Nominal) 
Power (Maximum) 

INPUT /OUTPUT CONNECTIONS 

ENVIRONMENT AL 

(Operating) 

1-4 

Values 

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

Volts Amps 

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

S urg·e current during spindle start i.s 
2.6 times the above value and hu,;ts 5 
seconds. 
0.8 
310 Wahs, 1050 BTU /hr. 
465 Watts, 1590 BTU /hr. 
Two connectors on the l /0 panel at the 
rear of the unit. Refer to applicable 
I /O hoard schematic in IIPC Configura­
tion for the pin assignments. A ter­
minator is required if' the unit is the 
last (rr only) unit connected to the 
controller. The terminator consists of 
DIP-packag·ed reg·ister networks which 
plug· into the I /0 board or an oi)tional 
plug·-·in terminator. 

Temperature: 60 to 90°F ( 15. 6 to 32. 2° 
C) with 12°F /hr maximum rate of change 
Humidity: 10 to 80% (no condensation) 
Altitude: Zero to 10,000 feet (3048 m) 

77614951-D 

• 

• 

• 



-

I 



• 

• 

• 

OPERATION 
2.1 INTRODUCTION 

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

2.2 CONTROLS AND INDICATORS 

2 

Figure 2-1 depicts the locations of the controls and indicators. All switches and 
indicators are preassembled on a printed circuit board and mounted behind the 
control panel assembly. The control panel contains separate write protect switches 
and indicators for fixed and removable disks. ACTIVE (seeking, reading or writ­
ing) and READY indicators are also mounted on this panel. A functional descrip­
tion of the controls and indicators is given in Table. 2-1. 

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

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

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

Appropriate steps should be taken to safeguard valuable data until the head­
NOTE: to-disk contact can be remedied. Such steps may include leaving the unit 

powered down, replacing the data cartridge with a scratch cartridge, and /or 
immediate transfer of the data that is on the fixed disk. 

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

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

2.3.1 POWER UP FOR ON-LINE OPERATION 
l~OTE: Steps 1,2, 3, & 5 to be performed by maintenance personnel only. 
1. Using a 5/32 Allen driver, place tool into holes of front and rear end panels 

and remove panels by loosening hardware. · 
2. Verify connection of all power and 1/0 cables. 
3. Verify installation of properly jumpered voltage adjust plug, P12 (see Section 

Ill for jumper information). 
4. Verify that ST ART /STOP switc:1 is in STOP oosition (out). 
5. Using Figure 6-11, actuate DC circuit breakers CB2 and CB3. Actuate circuit 

breaker CB 1 and verify operation of blower motor. 
6. Depress START /STOP switch and verify START /STOP indicator illuminates. 
7. Verify that FAULT indicator remains off. 

NOTE: If FAULT indicator illuminates perform step 1 through 3 of Fault Operating 
Instruction Paragraph 2. 4 • 

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

77614952-C 2-1 



2.3.2 

START 

STOP 
lfADY ACTIVE 

r---
1..~~S~) 

POWER SUPPLY 
ASSEMBLY 

FAULT I WRITE PROTECT 

RESET CART j FIXED 

CAUTION 

DO NOT REMOVE THE DISk 
CARTRIDGE UNLESS THE 
SLOT IS IN THE BLACk AREA. 

A COIN MAY BE USED TO 
MAkE THE ALIGNMENT. 

BOTTOM VIEW 

FIGURE 2-1, CONTROLS AND INDICATORS 

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

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

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

2-2 77614952-C 
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TABLE 2-1. CONTROLS AND INDICATORS 

Control or Indicator Function 

Power Assembly 

AC circuit breaker (CB 1) 

DC circuit breaker (CB 2) 

DC circuit breaker (CB 3) 

Power receptacles 

Voltage Adjust Plug, P 12 
(Refer tt~ Installation and Checkout 
Section for adjustment connections) 

Provides AC power circuit protection, 
and main power switching. 

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

Provides + 11 VDC logic circuit pro­
tection. 

Provides connection for input power 

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

Control Panel 

START/STOP indicator/switch 

77614952-C 

Start switch energizes spindle motor 
and initiates the first seek mode 
provided the following conditions are 
met: 

1. Circuit breakers are ON. 

2. Disk cartridge cover properly 
installed. 

3. Cartridge hold-down switches are 
closed. 

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

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

2-3 



TABLE 2-1, CONTROLS AND INDICATORS (CONTINUED) 

Control or Indicator 

READY indicator 

ACTIVE indicator 

FAULT indicator/switch 

2-4 

Function 

Control Panel 

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

NOTE 

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

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

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

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

Control Panel 

FAULT indicator/switch (continued) A Return-To-Zero-Seek command will 
reset the fault latch and exting11ish the 
fault indicator. The unit can be reset 

WIPROT CART indicator/switch 

W/PROT FIXED indicator/switch 

Brush indicator 

Track indicator 

77614952-B 

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

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

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

Cartridge Receiver 

Indicates the position of the brush 
motor. 

r·-----------·, 
: CAUTION 
'--- ..................... . 

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

A coin may be used to make the alignment. 

Carriage Assembly 

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

In the event STOP OVERRIDE is commanded when the START /STOP 
NOTE: switch is depressed to STOP, the disk drive will continue operating. 

When STOP OVERRIDE is dropped by the controller, the unit will exe­
cute a normal stop sequence. 

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

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

rotating. 

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

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

3. Set main circuit breaker CB 1 of "off," 

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

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

2. Depres8 START /STOP switch to STOP and allow spindle to stop rotating, then 
depress START /STOP 8Witch to START. If FAULT lamp extinguishes, normal 
operation can be re8un1ed. If lamp remains illuminated proceed to step 3. 

3. Power down equipment in accordance with Stop and Power Down procedure. 
Call customer service eng·ineer. 

2.5 INPUT/OUTPUT LINES 
Complete operations of the disk drive with the exception of power up, power down 
and 8tart/stop ean be performed by the controller. Input/Output signals exchanged 
between disk drive and controller and their functions are explained in Table 2-2. 

2.6 DISK CARTRIDGE HANDLING AND STORAGE 
The following practices should be observed when handling or storing disk eartridges. 
Hefer to the manufacturer's instructions for more detailed maintenance and cleaning 
instructions, or refer to section 6 of this.manual. 

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

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

2-6 77614952-B 
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TABLE 2-2, INPUT/OUTPUT LINES 

Signal 

CYL STR (Cylinder Strobe) 

CYL AD/O - CYL AD/8 
(Cylinder Address Bits 2° - 28) 

RTZS (Return to Zero Seek) 

HS/O - HS/1 (Head Select) 

Wr (Write Data/Clock) 

Write Gate 

Erase Gate 

Read Gate 

Unit Select 

Wr Prat (Write Protect) 

77614952-B 

Input Lines 

Function 

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

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

Causes carriage to return to cylinder 
000. 

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

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

Enables write current during a write 
operation. 

Enables the erase current during a 
write operation. 

Enables read data and clock information 
during a read operation. 

Four select lines (one per unJt) are 
used to select a unit to be accessed. 
The appropriate lines must remain 
active during any exchange with the 
controller, except.when monitoring 
interrupts such as seek complete or 
seek error lines. A unit may be con­
tinuously selected for test purposes by 
actuating the desired Unit Select switch 
(SWl-1 through SWl-4) on the I/O board. 

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

2-7 



TABLE 2-2. 

Signal 

Stop Ov (Stop Overri de) 

On Cyl (On Cylinder) 

Rd Data (Read Data) 

Rd Clk (Read Clock) 

Index 

Sector 

Sker (Seek Error) 

Ad Int. (Address Interlock) 

Ad Ack (Address Acknowledge) 

2-8 

INPUT/OUTPUT LINES (CONTINUED) 

Input Lines 

Function 

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

Output Lines 

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

Transmits digital information read from 
the disk to controller. 

Carries clock signals read from the 
disk. 

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

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

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

Indicates that illegal address has been 
sent. 

Indicates that address received is legal. 

77614952-B 
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• TABLE 2-'2, 

Signal 

Fault 

·, 

• 
Ready 

Wr Stat 

SA/O - SA/5 (Sector Address) 

• Density (optional) 

77614952-B 

INPUT/OUTPUT LINES (CONTINUED) 

Function 

Output Llnes 

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

1. More than one head selected. 

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

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

4. Erase and no write driver on. 

5. Write and no erase driver on. 

6. Write, or erase gate and· not On 
Cylinder . 

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

8. Fixed disk heads are selected with 
no fixed disk option installed. 

9. Emergency retract condition. 

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

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

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

•, 

When negative true, the unit is operating 
in a 200 tpi mode; when not, unit is 
operating in 100 tpi mode. 
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2.7 DISK CARTRIDGE INSTALLATION 
The disk cartridge must be stored in the same environment as the Model 942711 for 
60 minutes immediately preceding its use. Make certain disk cartridge has been 
cleaned and maintained in accordance with accepted preventive maintenance pro· 
ccdures. Hefer to Figure 2-2 for the following procedure. 

1. Raise cartridge access door on cabinet. 

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

2. Pull back hold-down arms. 
3. To separate dust cover from the disk cartridge, hold cover release button to 

left while lifting cartridge handle. 
4. Diseng·ag·e dust covc•1 from disk cartridge. Set cover aside. 

Do not make abusive contact between the disk cartridge and the spindle. 
! .. CA-UTio;i ·: !\lake certain that the read /write heads are fully retracted and the disk 
~-----------·--'cleaning brushes are completely out of the cartridge nren. Remove any 

dust from mag·netic chuck. " 

5. Place disk cartridge unto spindle h11b (ensure head opening is toward read of' 
machine). 

G. l{otate cartridge slowly back and forth until cartridge cletents. 
7. Push handle clown to seat cartridge. 

• 

8. Place duf>t cover (removed in step 4) open encl down over cartridge. • 
!l. Position hold-down arms over cartridge and dust cover. 

10. Close cart rid g·e nccess door. 
I I. Press START /STOP switch to apply power to spindle motor. 

NOTE: If U'JC spindle motor will not rotate, disk cartridge is not installed 
properly. 

2.8 

2.8.l 

DISK CARTRIDGE REMOVAL 

NORMAL REMOVAL 
Ilef'er to Figure 2-2 for the following procedure. 

1. Depress START /STOP switch to STOP (in) .. 

2. l{aisc cart ridge access door after START /STOP indicator extinguishes. 

r··-----------, If START/STOP lamp is still illuminated after 2 1/2 minutes ancl brushes 
: CAUTION : are not fully retracted (brush indicator not retracted position) con tad 
'------------·-'the Customer Eng·ineer. 

:i. Pull back hold-down arms (arms will not n:nve until cartridge is stopped). 
4. J{emove car'tridge dust cover. 
5. Push and hold cover release button to left with thumb and lift c:irtriclgc !Jandl<'. 
fi. Lif't cartridge clear of spindle. 
7. Pince cl ust cover in position on cartridge and fold over top handle. 

NOTE: The handle may be swung out to carry the cartridg·e, but · :o not pw-.il 
t iJC cover re lease button. 

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

·. __/ ·--- ·-----
DISK CAllTllDGE 

COVEi IELEASE 
IUTION 

\ 
' 

. -----·--- .. __ _ 

'/• 

FIGURE 2-2. DISK CARTRIDGE INSTALLATION 

2.9 POWER FAILURE OR EMERGENCY STOP REMOVAL 
Refer to Figure 2-2 for the followin,g procedure. 

DUST COVEi 

COVEi RELEASE 
llUTTON 

DISK CAITllOGE 

NOTE: This procedure to be performed only by the Customer Engineer. 

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

r-----------··1 If START /STOP lamp is not extinguished after waiting 3 minutes and 
: .. ~~-~!~~~--] brushes are not fully retracted, open top cover, and manually retract 

heads and brushes. 

3. Release pack locks by inserting a flat head screwdriver (or similar object) into 
hole on top of pack lock. Press solenoi~ plunger into solenoid and tilt pack 
lock, (see Figure 2-1) . .. 

77614952-B 2-11 



4. Remove cartridge dust cover. 
5. Push and hold cover release button with thumb and lift cartridg·e handle. 
6. Lift cartridg·e clear of spindle. 
7. Place dust cover in position on cartridge and fold over top handle. 

NOTE: The handle may be swung out to carry the cartridge IJut do not push 
the cover release button. 

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

.· 
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INSTALLATION AND CHECKOUT 

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

CAUTION 

3 

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

Static electrical cha1•ges can accumulate quickly on personnel, clothing, and 
synthetic materials. When brought in close proximity to or, in contact with 
delicate components, ELECTRO-STATIC DISCHARGE or FIELDS can cause 
damage to these parts. This damage may result in degraded reliability or 
immediate failure of the affected component or assembly. 

To insure optimum /reliable equipment operation, it is required that technical 
support personnel discharge themselves by periodically touching the chassis 
ground prior to and during the handling of ESD susceptable assemblies. This 
procedure is very important when handling Printed Circuit Boards. 

Printed Circuit Boards should be handled or transported in electrically 
conductive plastic bags to insure optimum protection against potential 
ESD damage . 
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3.2 UNPACKING 
During unpacking, exercise care so that any tools being used do not cause 
damage to the drive. As the drive is unpacked, inspect it for possible ship­
ping damage. All claims for this type of damage should be filed promptly with 
the transporter involved. If a claim is filed for damages, save the original 
packing materials. 

After the drive is unpacked perform the following procedure: 

1. Clean the unit thoroughly. 

CAUTION 

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

2. Remove four shipping brackets ( 5 pieces), cabinet mount only. 
3. Remove three mounting bolts securing unit to flywood base, rack mount units 

only-.. 
4. For those units that required AC and DC ground connected during shipping 

but separate during operation, remove green jumper wire on rear of unit. 
Jumper wire is connected between AC ground on power supply and electronics 
cover below velocity transucer cap. 

5. Re1uuve eled1'onks cover. 
6. Remove the carriage lock pin and store it on the magnet as shown in Figure 

3-1. 
7. Re-install electronic cover. 

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

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

1. Install jack screws provided in plastic container. 
2. Lower jack screws in base cabinet until casters no longer contact floor. 
3. Adjust jack scre\vs as necessary •rntil unit is level. 

77614953-K 3-1.1 



3-2 

NOTE 

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

TO INSTALL: INSERT STRAIGHT LEG 
-""UFl'll';rll-HO SMALL HOLE IN ACTUATOI 

FRAME, TWIST 90° COUNTERCLOCKWISE, 
PUSS DOWN, AND ALLOW PIN TO 
RETURN TO NORMAL POSITION. 

TO REMOVE: TWIST 90° COUNTERCLOCKWISE 
ANO POCL UP. 

FIGURE 3-1. CARRIAGE LOCK PIN LOCATION 

c J 10,00 IN 
(2S4mm) 

19.75 IN 
(SOI .7 mm) 

34.00 IN 
(863.6 mm) 

FIGURE 3-2, BASE CABINET DIMENSIONS 

• 

• 

• 
77614953-E 



• 

• 

• 

FIGURE 3-3, RACK MOUNT UNIT OVERALL DIMENSIONS 

c 

A. DISTANCE FROM FRONT MOUNTING 
RAILS TO REAR MOUNTING RAILS 

RACK 

9427H 
PARllALL Y OUT 
Of RACK 

ACCURIDE SLIDES 

SLIDE 

- -------- .. ------
21.25 • 22.12 OR 
27 .50 - 28.50 IN. 
(54'1-562 OR 
699·724 mm)• 

~----· - -- ----- -- -------------------· ~----------
B. MINIMUM CLEARANCE BETWEEN MOUNTING 17.625 IN. 

RAILS (FRONT AND REAR) {447.7 mm) 
I---- -

··-

c. DISTANCE 8ETWEEN MOUNTING HOLES 17.86 • 18.56 IN. 
(FRONT AND REAR) (454·471 mm) 

--- ------------------------- ----- ·--- - -------
D. MINIMUM LENGTH OF CABINET FROM l'.l.10 IN. 

FRONT MOUNTING RAILS <CABLE AND (765 mm) 
CONNECTOR CLEARANCE) 

•These limits may be increased by 1.00 IN. (25.4 mm) on the high ends, bur the 11ide edension will be 
correspondingly reduced • 

FIGURE 3-4, RACK MOUNT SLIDES DIMENSIONS 
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---- --- ----·-------------------------, 

3.58 tn Rlr.111' 
(90.9 nm) 

..... ~. 
(144.8 na) • 

,.---- ... 
'~.!~!JU 

FIGURE 3-5, SLIDE AND BRACKET ASSEMBLY 

3.5 INSTALLATION OF RACK MOUNT SYSTEM WITH ACCURIDE SLIDES 
The Accuride slides are constructed of three longitudinal members forming two 
pairs of telescoping channels, one pair above the other. The intermediate member 
is a vertically double channel, such that it constitutes the moving member of the 
lower pair of channels as well as the stationary member of the upper pair. The 
slides and brackets phis attaching hardware and loose unit parts men-
tioned in the following steps make up an installation kit that is shipped with the 
unit. The installation kit for units equipped with Accuride slides includes a 
triangular or wedgeshaped knob that must be added to the unit as a means of 
releasing the latch mechanism that secures the unit into the rack. Read and 
understand these instructions before attempting assembly. Also verify that all 
hardware is included in the kit. 

1. Install plastic slide mounts item @ and plastic keyed slide mounts item @ 
at the sides of the unit as shown m Figure 3-6. Mounting hardware for each 
of these items consists of two 8-32 x 5 / 8 inch ( 31. 8 miJ!.l pan head mach~ 
screws ©and two No. 8 internal tooth lock washers ~ . Place item ~ 
on ribbon cable directly behind keyed slide-mount on unit's left side. 
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NOTE 

For currect orientation of the unkeyed mounts, the 
V Groove channels in the mounts should open down­
ward. The flat side of the keyed mounts should be 
inboard and pointing downward, see Figure 3-6. 

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

NOTE 

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

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

4. Accompanying each slide member is a bag of hardware consisting of two mounting 
brackets, four flat washers, four nuts and four binding-head slotted 8-32 x 1/2 
screws. Using Figure 3-5, install mounting brackets to each slide. Slides can 
be identified by the distance from the front of the slide to the edge of the s1ot 
(Figure 3-5). 

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

NOTE 

If necessary, the flanges may be located as much as 
one inch ( 25. 4 mm) ahead of the slide ends in order 
to accomodate certain rack dimensions. Maximum 
extension of the unit out of the rack will be corre­
spondingly reduced, however. 

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

7. Install the slides into the rack cabinet at the desired location (see Figure 3-4) . 
making sure the slides are horizontal and equidistant from the base of the 
cabinet. Position the slides in the rack so that the distance between the in­
sides of the uppermost sections of the slides is 16. 45 ±0. 303 inches ( 418 
±0. 76 mm) . 
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NOTE 
The correct mounting hardware for the above step 
is twleve 10-32 x 5/8 inch (15. 9 mm) pan head 
screws ® , twelve No. ~flat washers (7) , twelve 
~32 hex machine nuts 1 , and twelve Yock washers 
@ . Install the screws rough the brackets and 
washers into the vertical rails, and then install nuts 
and lock washers on the other side of the rails. 

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

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

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

11. Adjust the stabilizers, installed in Step 2, as required to prevent wobbling 
and provide smooth operation of slides. Tighten the stabilizers securely. 

12. Install knob assembly item (3) and latch assembly item @ together and in 
the unit as shown in Figur~-6. 

NOTE 
Hardware used to attach the knob assembly to the 
latch assembly consists of one each ft:::,_32 x 5/8 inch 
(15.9 mm) pan head machine screw~, No. 8 in­
ternal tooth lock ~sher @ , 8-32 x 1/4 inch 
(6. 4 mm) spacer~ , and'-?-32 hex machine nut@. 
Reference: Figure 3-6. 

Hardware for installation of the latch assembly in 
the unit consists of t~8-32 x 5/8 inch (15.9) pan 

~d machine screws 4 , two No.~lock washers 
14 , and two No. 8 at washers 17 . These screws 

s ould be left slightly loose at this ime. 

13. Adjust the latch so that it catches the front rail of the rack, securely holding 
the unit in the retracted position, when the drive is pushed completely into 
the rack, and so that the latch-releases easily when the knob is pushed to 
the left. 

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

14. Determine whether the installation requires use of a cable fender @ at the 
rear of the unit. This fender is for the purpose of holding cables away from 
the ventilation outlet opening in the power supply and is not required if no 
cables threaten to encroach on the opening. 
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15. If required, install the f~er of Step 14 using two 8-32 x 5/ 16)I1ch ( 7. 9 mm) 
pan head machine screws 5 , two No. 8 spring lock washers Qj) , and two 
8-32 type U 3peed nuts 1 (attached to the electronics cover on either side 
of the power supply venti ation outlet). 

CA LIT ION 

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

3.6 SECTOR OPTION CONVERSION PROCEDURE 
Adjust sensor mount for required sector option as follows: 

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

2. Set main circuit breaker to Off position. 
3. Remove front door panel (base cabinet only). 
4. Remove module bottom cover. 
5. Loosen the sensor mount screw (see Figure 3-7). 
6. Lift rear of sensor mount and place the guide p{ri in the sensor mount hole 

selected in Table 3-1. 
7. Tighten the sensor mount screw. 
8. Perform the fixed-disk Index/Sector Transducer Check and Adjustment in 

Section 6 of Maintenance Manual . 
9. Install module bottom cover. 

10. Install front door panel (base cabinet only) . 
11. Open top cover (base cabinet only) • 
12. Remove electronics cover. 
13. Remove clamp and card cage cover. 
14. Using card extractor, remove sector PWA. 
15. Locate sector PWA diagram on Sheet 2 of your device specification and switch 

selections located in your HPC document package 83449XXX. 
16. Using sector PWA diagram and Table 3-1, determine present setting of S4 

switch. Press present switch setting to Off position and press switch setting 
for new requirement to On position. Only one switch of S4 one through six· 
can be in the On position. 

17. Change switch positions on sector PWA diagram. 
18. Carefully install sector PWA insuring that all pins are engaged. 
19. Install card cage cover and clamp. 
20. Install electronics cover. 
21. Close top cover (base cabinet only). 
22. Place unit on-line and verify operation with system software . 
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TABLE 3-1, SECTOR OPTION CONVERSION 

SECTORS REQUIRED SENSOR MOUNT RING 

HOLE # HOLES 

29 or SOFT SECTOR 1 29 
40 20 10 5 2 40 
48 24 12 6 3 3 48 
50 25 4 50 
60 30 15 5 60 
64 32 16 8 4 2 6 64 
56 28 14 7 7 56 
72 36 18 9 8 72 

H .;2 ;4 ;8 ~16 ~32 DI VIS ION COUNT 

1 6 5 4 3 2 PWA SW4 SWITCH SETTING 

• 

FIGURE 3-6, RACK ASSEMBLY MOUNTING • 
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2 4 6 8 

0 0 0 0 

0 0 0 0 
I 3 5 7 

MAGNETIC SENSOR 

FIGURE 3-7, SECTOR OPTION CONVERSION 

3.7 HZ-R/MIN CONVERSION 
If Hz-r/min conversions are desirC'd, they are available in standard option kits from 
the manufacturer. Depending on the specific conversion. Some or all of the following 
modifications may be required. 

a. Physical •vhange of Drive Pulley and Belt . 
b. Physical change of R /W IE Board 
c. Physical change of Head Option Components. 
d. Physical relocation of jumpers in voltage adjust plug. 

If Hertz conversion is required, refer to Table 3-2 for appropriate belt and pulley 
for desired Hertz. Refer to Maintenance Section 6. 6. 23 for conversion proccd ure. 

TABLE 3-2. HZ CONVERSION PULLEY AND BELT CONFIGURATION 
Hz r/mit]_ PULLEY NO. PULLEY DIA. BELT NO. BELT LENGTH 
50 2400 77599705 2.881 in. (73.2 mm) 75722940 30.375 in. (772 mm) 
60 2400 77599706 2.404 in. (61.1 mm) 75722930 29.625 in. (753 111111) 

50 1500 77599707 1. 761 in. (44.7 mm) 75722920 28.625 in. ( 727 mm) 
60 1500 77599708 1. 479 in. (37.6 mm) 7S722910 28.125 in. ( 714 mm) 

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

3.8.1 INPUT/OUTPUT CABLES 
All input /output cables exit at the rear of the disk drive. Refer to applicable I /0 
board schematic in HPC package located in front of manual for connector pin/signal 
assignments for these cables. If an external terminator assembly is used in A 2J2, 
the DIP terminators must be removed from the 1/0 board. If daisy chaining is used, 
the terminator is installed in A 2J2 or the DIP terminators are installed in the last 
unit of the chain. Refer to Figure 3-9. for a typical daisy chain configuration. The 
function of each i"ignal name is described in Section 2, Table 2-2. 
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3.8.2 

CAUTION 

Refer to 1/0 option diagrams in HPC package lo­
cated in front of manual for assignments of I /0 
signals to each terminal on the I /0 board connec­
tor. Be sure the terminals on the 1/0 cable from 
the controller and./or daisy-chained unit have 
the correct configuration and the correct assign­
ments. BE ESPECIALLY CAREFUL WHEN UTIL­
IZING 3M TYPE 1/0 CABLES, SINCE THERE IS 
NO MECHANICAL "KEY" TO PREVENT PLUGGING 
THE CONNEC'.fOR IN 180 DEGREES FROM THE 
PROPER POSITION, WHICH WILL RESULT IN 
DAMAGE TO THE CIRCUITRY. Check to make sure 
that the I /0 cable lead terminating at terminal ( 1) 
on a 3M l/0 board is a ground lead from the con­
troller and/or daisy-chained unit. Terminal ( 1) on 
all 3M I/0 boa1•d connectors is a ground lead, and 
is located as shown in Figure 3-10. Utilize the 
same precautions when relocating adapter boards 
for 3M to Elco, to 3M to Winchester connectors. 
Adapter boards with the blue strip lead are marked 
for proper connection into the 3M connectors on 
the I /0 board. The connector designation and pin 
sequence is marked on one side of each connector. 

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

1. Open top cover (base cabinet only) . 
2. Remove electronics cover. · 
3. Open power supply cover assembly. 
4. Rearrange spacers to configuration shown in Figure 3-ll(B). 
5. Close power supply cover. 
6. Install electronics cover. 
7. Close top cover . 

3.8.3 POWER CABLES 
The AC power cable plugs into the bottom of the powc1• supply assembly. On cabinet 
units, the power cable should exit the unit through the AC entry plate located on the 
bottom front area of the frame (see Figure 3-13). 

3.9 INPUT POWER REQUIREMENTS 
Refer to the equipment specification in HPC package listed in front of manual. 
Ascertain that P12 is jumpered according to Figure 3-12. 
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3.10 

CAUTION 

"When units are field configured for any line voltage 
other than 120 V, 60 I;Iz, 4. 6 Amp or 120/240 V, 60 
Hz, 16 Amp, the CSA monogram must be removed 
because unit no longer complies with requirements 
of the Canadian Standards Association. 

ENVIRONMENT 
Operating and storage environment of the unit is as follows: 

Operating status - 60 to 90°F ( 15. 6 to 32. 2°C) ( 12°F /hr maximum fluctuation) 
10 to 80% relative humidity (provided there is no 
condensation) 

Non-operating status - -30 to +150°F (-34.4 to 65.6°C) 

JIOI 

5 to 95% relative humidity (providing there is no 
condensation) 

A2J2 

CONTIOLLEI 9427H 9427H 9427H 

1 - - --, NOTES: I TERMINATOR. 
\_~1<\£.1 2. MAXIMUM OF FOUR UNITS. 

3. MAXIMLM CAILE LENGTH FROM CONTROLLER TO LAST UNIT IS SO FEET(IS.24 M) 

FIGURE 3-8. D~ISY CHAIN CONFIGURATION 
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EOT ASSEMBLY 
RET1ACT 
POSITION XDUCU SLIDER 
VELOCITY XDUCER 
POSITION XDUCER SCALE 

CARD CAGE ASSY 
r-----'-'-'.!!..!"'-"'""-""!>lli<..!!!:!!!~~---CL.1J2 (A2) 

= 

POWER 
SUPPLY ':" 
ASSEMBLY EI (DC) 

Pl 

JI COIL 
POWEi 

J2 P2 HARNESS 

13Jl4J3 J7 
Pl I P3 P7 JI 

BRUSH 
MOTOR 

PIE-AMP 
,......__....._....._.....__.,. HARNESSP4 J4 

JI J3 J4 JS J6 

BLOWER 
ASSY 
(AS) 

= 
E5 (AC) 

SPINDLE 
MOTOR 
(A)') 

E4 (AC)"-----' 

*HEAD CABLES PLUG INTO 
HAD/WRITE/ERASE BOARD. 

,----
\~3~) 

AGC PRE-AMP ASSEMBLY 
(A3) 

MOTOR HARNESS 

PS JS 

~~ri~G H--~:!..f 

RECEIVER ASSEMBLY 
(A6) 

RECEIVER HARNESS 

(A9) 
BULKHEAD 

SWITCH 

J~D JI '1 
(AS) 

J6 

FIGURE 3-9. SIMPLIFIED INTRACABLING DIAGRAM 

JI 

111111111111111111111 <:0" """ 1111111111111 

TERMINAL SEQUENCE ANO 
CONNECTOI DESIGNATION 
FOi 3M 1/0 IOARO 

TERMINAL SEQUENCE 
INDICATORS 

FIGURE 3-10. 3M I/O BOARD CONNECTOR TERMINAL ASSIGNMENTS 
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NOTE 

GROUND MUST BE INSTALLED WHEN 
DYNAMIC BRAKE OPTION IS INSTALLED. 

GROL'J'lD STRAP 

(Al 

POWER BOARD GROUND STRAP 

(B) 

{=~°A2.P~) LOGIC (OC) GROUND CONNECTED TO CHASSIS (AC) GROUND LOGIC (DC) GROUND ISOLATED FROM CHASSIS (AC) GROUND 

NOTE: 

FIGURE 3-11, GROUNDING OPTION 

JUMPER NO. 2 
Pl N 15 (FIXED) 

PIN 15 (FIXED) 

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

JUMPER II JUMPER 12 

FIXED MOVEABLE FIXED MOVEABLE 
VOLTAGE PIN PIN PIN PIN 

100 14 4 15 7 

110 14 J 15 7 

120 14 2 15 7 

1 JO 14 I 15 7 

l«l 14 6 15 8 

150 14 5 15 8 

160 14 4 15 8 

170 14 J 15 8 

100 14 2 15 8 

190 14 I 15 a 
200 14 6 15 9 

210 14 5 15 9 

220 14 4 15 9 

230 14 J 15 9 

240 14 2 15 9 

250 14 I 15 9 

FIGURE 3-12. VOLTAGE ADJUSTMENT PLUG Pl2 AND ADJUSTMENT TABLE 
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3.11 OPTION SWITCHES 
Various modes of operation are made possible by option switches located on the 
Sector, Data Recovery, Control and I /0 boards. These switches are factory set to 
customer requirements. 

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

3.12 INITIAL CHECKOUT AND STARTUP PROCEDURE 
This procedure should be used to make the first power application to the unit. The 
procedure assumes that the preceding procedures and requirements of this section 
have been performed and satisfied. 

1. Check that the power supply assembly circuit breakers is OFF. 
2. Open top cover. 
3. Grasp and turn spindle. Spindle should rotate with little resistance. 
4. Wipe spindle surface and hub clean using gauze dampened with media cleaning 

solution. 

CAUTION 

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

5. Use a vacuum cleaner to remove any dust or dirt from interior of cartridge 
receiver. 

6. Check that START/STOP switch is off. 
7. Make certain that input power cable is connected to correct external AC power 

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

NOTE 

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

8. If external AC power to the unit is protected by circuit breaker, set circuit 
breaker to ON position. 

9. Set power supply assembly circuit breakers to ON position and check that 
blower starts. 

10. Pull back cartridge hold-down arms. 
11. Install disk cartridge (refer to Disk Cartridge Installation procedure in Section 2). 
12. Inspect and clean disk cartridge as specified in Preventative Maintenance 

portion of Section 6. 
13. Press START switch to apply power to spindle motor. 
14. Spindle drive motor and disk cleaner brush motor.starts. 
15. Assure READY light is illuminated in a maximum of 70 seconds. 
16. Allow device and pack to reach thermal stabilization (20 minutes). 
17. Hun diagnostics. 

• 

•• 

18. If diagnostics or applications program fails upon placing units into 
servi_ce at customer installations, it may be necessary to perform 
Index-To-Burst Check and Adjustment (see Section 6 for all Check 
and Adjustment procedures and Section 7 for Maintenance Aids). • 

19. Installation complete. 
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AC CABLE 
[tlTRY 

77614953-G 

FIGURE 3-13, AC POWER CABLE EXIT 
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THEORY OF OPERATION 4 

4.1 INTRODUCTION 
The thcol'y of opcl'iltio11 is descl'ibcd in tel'ms of the majo1• junctions tlwt the disk 
drive pel'l'ol'ms du1·ing- nol'mal and cmc1·gcncy operation and the ci1·cuitry 1111<1 lw1·cl 
wm·c involved in the perfo1·11w11ce of these functions. ·Signal orig·ins and clc!stin:i­
tions and component locations arc shown in pal'cnthesis. For example. if tlw sig· 
nal term HUN is 1·eferred to, it would appear as follows: 

RUN (C.B. u 39 - 4) 

~Pin 
Component reference desig·11:1-
tion or connectol' pin. 

,__---------Circuit board abbreviation 

---------------Sig·1wl term 

Circuit hoard abbreviations used in this description are as follows: 

4 .1.1 

C. B. = Control Board 
S. C. = Sector Board 
D.R. = Data Recovery Board 
P. B. = Power Board 

DISK DRIVE 

s .13. 
R/W/E 
I.P. 

= Servo Hoal'd 
= Read/Write/Erase Board 
= Inductosyn Preamplifier Hoard 

Disk drive is achieved thl'ough a belt driven spindle. The spindle is !'otatcd at 
1500 or 2400 r/min (depending· on r/min option installed) by the disk drive motol'. 

4 .1.2 ACTUATOR 
The actuator consists of the carriage, carriage track, magnet assembly. and cam 
mount. The actuator is the device that supports and moves the read/wl'ite heads. 
Lateral forward and l'evel'se movement of the carriage on the cm'l'iage traek is c!on -
trolled by the servo signal. (P.B. J2-l, ,12-2) The basic signal is developed in 
the servo board and processed by a power amplifying· stage mount eel on the powc1· 
amplifier hoal'cl (power supply). The power amplifier output eurrent is applied to 
the voic..:e coil positioncr (part of earriag·c). The signal causes an electrie field 
allout the voice coil positioner. This electric field interacts with the permancn t 
mag·netie field of the magnet assembly. which moves the voice coil either into 01· out 
of the permanent mngnctic field. Current polarity to the voice coil determines the 
direction of motion. while current amplitude determines the al!celc1·ation and velocity 
of the motion. 

Tlw voiee coil positioner ii; a l>obbin-wouncl coil that is free to slide in and out of 
the fol'\va!'d f'necJ uf' the magnet ai-;scmbly. Fastened to the positioncr is a head/ 
arm reeeivcr whi1~h holds the two (four with fixed disk option) read/write heads. 
The head /arm recci ver mounts on the carriage and beal'in g· assembly that moves 
along- the c'arriag·c track on ball bearing rollers. Movement of the positioner in or 
out of the mag·net caui-;cs the same motion to be imparted to the entire carriage as­
sembly. This linear motion is the basis for positioning the read /write heads to 
particular cylinder of tracks on the disk. (Refer to parag-raph 4. 6 for detailed in­
formation on read/write head loading· and unloading.) 
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The actuator contains a optical switch for detecting each end of travel. A negative­
going pulse i::; generated by these optical switches at forward and reverse end of' 
t rn vel. 

4 .1.3 HEAD/ARM ASSEMBLIES 
Two head /arm assemblies (four with fixed disk option) are mounted on the ca l'l'iage. 
A head /arm assembly consists of a read /write and erase coil paelwgc (head assem-­
bly) mounted at the end of a supporting· arm structure. The head assembly. whie!J 
includes a cable and plug, is mounted on a g'inibal ring which in turn is mounted 
on a floating arm. This method of mounting allows the head assembly to pivot (in­
dependent of the arm) tangentially and radially relative tu a dnta track on the disk 
surface. Such motion is required to compensate for possible irregularities in the 
disk surface. 

The arm structure consists of a floating arm secured to a heavier fixed arm. The 
encl of the f'ixed arm opposite the head installs in the carriage assembly. The f'!oat·­
ing· arm is the mounting point for the head and is necessarily flexible so that it can 
respond during loading and unloading. 

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

L1I2 OPERATIONS 
He fer to the applicable schematic, block diagram, intercabling· diag·ram f'low chart 
and timing· charts for the following discussion. 

4.2.1 POWER UP/FIRST SEEK 
When the niain circuit breaker, CLl (power supply) is aetuatecl, an initial reset, 
CLEAR ( C. B. U 39-12) is g·enerated which clears all latches. After approximately 
60 ms (+5 V supply settline- time) CLEAR disappears. At this time, provided the 
pack lock 1 are closed and no faults exist, the disk drive can be started by de­
pressing the START /STOP push button. 

Actuating the START /STOP pushbutton generates RUN ( C. B. U :rn-4) which, in 
turn, energize:; the spindle motor and start relay, starts the brush cycle, initiates 
the spindle moto. start delay, illuminates the start indicator, and latches the disk 
cartridge in place. After approximately 4 seconds the start motor relay is de-ener·· 
g·ized ancl the start capacitor is removed fro111 the motor start winding. 

During· the brush cycle, the disk brushes 11re passed across the entire sul'facc of 
the disk to remove any foreigh particles. When the brushes reach the encl of trav 
el, the mutol' is mechanically reversed and the b1•ushcs move outboard until they 
reaeh the home position, at which time the brush motor is de-energized by the elos -
urc of a SPDT switch (Cartridge Receiver A6SW3). The closure of' this switch g·en­
erates BRUSH CYCLE COMPLETE (C.B. U32-12). BHUSll CYCLE COMPLETE elocks 
Kl flip-flop control (C .B. UlO) provided spindle speed is within 20'1; of nominal 
value. 
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The completion of the brush cycle is followed hy a 50 second servo delay. after· 
which Servo Enable (C.H. A 10) initiates the operation called l'it·st seek. The 
function of fit·st seek is to calibrate the di~;!< c:1linders CH' tracks with the tt'ack 
countet' (S.H. Ull, Ul2. lfl:l). This is accomplished by driving the read/write 
heads inboal'd until they reach forward end of ti·avcl (FEOT) then out-boat•d un­
til the first even-numbct·cd cylinder is crossed. The fi1•st cven-numbe!'ed cyli1:dct· 
encountered is identified as track 408 and each succeeding track crossed dcct•c­
ments the t1·ack counter until track 000 is reachccl. at which time, ON CYL (S.IL 
B20) is g·c11e1·atecl. ON CYL initiates HEADY (C.B. AS) and assuming tlw unit is 
selected (reference daisy chain configuration) the controller is notified that f"it•st 
seek is complete. 

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

If, at the completion of first seek, data is to be read ft·om or written on the disk. 
an operationnl seek is performed. To initiate an oper11tional seek. the address of 
the desired tl'ack is strobed into the disk cll'ive of nine (9) lines (S.IL B2-Blll). 

Th0 number of tracks tlwt the rcacl/wl'ite head has to travel from its present track 
to the selected track is clctet·mincd by cnlculating the difference between the tt':tck 
address (S.IL ll·L ll5, LJG, l!15) :111d the t1·aek counter (S.H. lll8. Ul9, ll20). 
The absolute value or this dig·it. i clif't"cl'encc is applied to a.D/:\ converter (S.H. 
l' :59) whose output p1·ovidL's an i111alog; signal to tile voice coil 1"01' movenwnt of' the 
t'eacl /wl'itc he: id to the desi 1·cd t 1·ack. Voice C'oil movc'ment, he nee t'ead /\Vl'ite !wad 
movement dul'inp; an op!!l':1tio1wl seek consists of two modes: (I) coilt'sc and ( 2) 
fine. Du1·i11g· the cont'se IIHHle tile voice coil is drivc~n at a velocity determined l>y 
the numlH!t' o!' tt•acks i·enwining in the seek. 

The fine mode is cmployccl to bl'ing· the cat•riilg·c to a stop witho11t overshoot \\'l;en 
the desil'ed cylinclc~t· is !'cached. 1:igure 4-:l shows the D/:\ convct·tcr output ;me! 
the velocity Jll'Ol'ilC !'ot• a typical long· seek. During the fil'st p;1rt or the seL~k the 
C<It'l'iaµ;e is :1cccle1·atccl by the maximum output of i1lllplit'ie1· A 1{4 ( S. ll.) until it 
t'eachcs mHximum V!~locity. Fro111 this point on, the carl'iag·e is d1·ive11 at a con -
stnnt vc!locity (coast) un ti! it is 128 cylindct's ri·om the clcsirecl destination ;it which 
time it dL~ccl!!l'<tlcs uni!'ormly until it reHches the last track. Upon 1•caching· tlw last 
ti·ack the system switches to the fine mode and the position sig;nill f't'olll tile !~11codc1· 
is utilized to lll'inp; the ca1't'inge to the center of' the tt•:ick. :\pproxinwtcly 2 ms 
;1f'ter tile head hils settled within 200 microinches of' tnc selected track cenll't', ON 
CY!. (S.ll. 1\20) is genet·atecl. Shim (S.B. Bl()) is g·enet·ated if t11e cal'l'iilg'C! g·oes 
lwyund eithcl' !~llCI of tl'avel <FEO'l' or IU:OTJ 01· if ON CYL is not p1·csent 0.5 
scconcls nl'tc~t· the initiation or s1mvo EN. C.A. STHOBE 01· RTZS. :\ s1mvo !Nil 
;iutomatic:tlly 1·c111ovcs power !'1·om the voice coil tiy t'ot·ci11g :111 inl!illit 011 the st~1·vo 
output multiplexer (S.ll. !142). 

4.2.3 RETURN-TO-ZERO SEEK (RTZS) 
\Vhen ]{'l'ZS is co11111wrHlc~d by the contt•oller'. the t1·aek cou11lcr ( S .B. ll 18, l' 19, 
!!20) is set to 408 a11d the ;1dd1·css reg·istet• (S.IL !'4. U5, ll(i, lJJ5) is l'esl~t to 
ZCl'O. li<JIVC\ICI', the invc!J't li11e (l 1() :l) to tlw addl'CSS t•eg·istet• is sd fol' IJ()IJ in 
ver·tin{.',' opc~t·:ition. :\s a t'esult the acldt·ess reg·iste1· indicates a cyli11clet' ;1dcl1•c!ss 
uf' 4:~·1. Co11sc~qttc11tly the <liffc1·c~11cc) l>ctwcen tlw tt•nck cou11tet' nncl iiddr·css rqi; 
istc1· is lli ( 12,1 ·108). Since cou11ti1q!,· by the tr:ick counter ;111d addt•css 1·c~g·istt'l' 
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is inhibited. the difference is held constant. resulting in the carriag·e being driven 
at a constant speed of approximately 16 ips ( 406 mm /sec). When the forward end 
of travel (FEO'l') is reached, the address regi8ter is shifted back to the normal in­
verter mode thereby establishing an address of 000. This causes the carriage to 
reverse direction and as soon as the first even-numbered track is encountered the 
count inhibit signal ii:; removed from the track counter, allowing· it to count clown 
normally from 408 to 000 as described in First Seek. 

4.2.4 WRITE/ERASE DATA 
Writing on any one of f'our recording surface (2 cartridge and 2 fixed disk) requires 
that the disk drive be able to select the desired read /write head. Sclec:tions of the 
lw:1ds is accomplished by means of two input lines termed IIS /Cl and IIS I J ( Ilcad 
SL~led 0 and 1). The log·ic condition of IIS 1 determines whether the cartriclg·e or 
fixed disk is selected while the log·ic condition of line IISO determines whether the 
upper or lowe1· sul'f'ace of the disk is selected. 

Ont.:c the disk surf'nce and read /write head has been seleetcd, a write function is 
initiated l>y the contl'Ol!er t.:0111nia1Hling· UN IT SELECT and WIUTE GATE. These 
two cont1•ollcr inputs g'<!nerate a write~ line term W/E INA (R/W/E B4) and a write 
ennble te1·111 WH EN ( H /W IE B 2). With the log·ic thus conditioned by thei-.;c sig·1rnls. 
\VH DATA and CLOCI\ applied to the disk drive ( H. /W /E A :3) then can be rccorcled. 
With \VH EN at a high level, incoming data and clock pulses ( H /W /E A :n will clock 
the~ wl'ite data l'lip-l'lop (H/W'E UlO). As a rL·:rnlt the outputs of' the f'lip-l'lop will 
Ill! a composite of' f'1•cq uency encoded data and clock which alternately swil ch a 
voltilg'l! dependent cu1·1·cnt source ( H59-H 70) tf-1rough two power trnnsistors ( H /\V /E 
Qti. <n). The 011tp11ts of these transistors drive write current throug·h one hnlf 
of' the head winding then the other vi11 head select circuits (H/\V/E lll4, lllG). 

H<~col'cli11g on t1·ncks 25Ci 01· greater requires a reduction in write current due to 
bit dlrnsity. \\'lwn the read /w1·ite head is moved to track 256 or g·1·eater fo1• pur­
poses of wl"iting·. ZONE (S.IL A20) is generated. causing (H/W/E Ull--2) to g"O 
to g·1·0111HI Lhe1·el>y t•ecl ucing· the current to the read /write heads. 
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An erase function is initiated l>y the controller comnwncling a UNIT SELECT (C.B. 
B9) and EHASE l:ATE (C.B. AI:n. These two cuntl'Ollel' comnwmls generate terms 
EH.EN (C.H. B2G) and W/E/INll (C.H. J\24). Term EH EN turns on a transistor 
switch ( H /W /E ll 11) in sei·ks with the selccwcl erase winding via ct•asc diodes 
(H/W/E Ul7 Diode 111atl'ixl and the +l!i V center tap voltag·e. 

4.2.5 READ DATA 
To initiate a 1·ead ope1·ation, l{EAI> GATE and l!NlT SELECT arc commanded by the 
cont1·oller. Tlw read !wad output is processed by differentiation of thp recorded 
flux 1·eversals as follows: The :,;ignal is amplified by a linear low noise differential 
amplifier (H/\V/E :\H2) and difl'c1·cntiakd by AHl (H/W/E). The resulting differ­
entiated signal simultaneously cll'ive:,; a cross-over detector ( H /W /E U2) and isola­
tion stage ( H /W /E tJ I~, Q l :l) which provides a monitor for the cliffercntiatccl analog 
signal at the I /0 connector. 

Cross-ovel' detection i:; achieved L. a dual differential receiver (H/W /E ll2) which 
digitizes the dif'f'erentiati1 cl signal by generating positive and negative edges for 
eiwh analog ze1·0 cross ove1· point. Tiiis clig·i tizecl doul>le frequency information 
( H /W IE AG) is coupled to the data recovery circuitry where phase and frequency 
tracking· is established. 

Phase and 1'1•cqucncy t1·acking· of the double l'requency data is accomplished by 
means ol' a digital phase lock loop ( Fig·u1·c 4-4). The loop iH comprised of a com­
pa1·ato1·, l'l11·rent pump. voltage controlled oscillator, data window generator, ref­
erence signal gene1·ato1• and acquisition detector. 

Jniti:11ly. the comparato1· ( D. H. U27) derives a plw:,;c error signal between the 
pulsl~d data (cloul>le 1'1'L'qt1cncy data) and the out-of-lock rcf'crcncc Hig·1rnl. This 
TTL sign:il is applied :o the cu1·1·ent pump (D.H. (~1. 2, :i. 10, 11. 12) where it 
is intcg'l'atcd to <ll~velop :1 DC level (Ve). 

Ve passes the AC l~ompo1wnt which is co11t1·01lcd by the value of IC38 and the cur­
rent l'ro111 the liidit·<~ctional pump (ILH. (~10, (~JI). The resultant voltage, Vre, 
co1•1•esponds to the input data f1'<!quency and the superimposed square waveform 
is utilized l'o1· plwse synch1•01lism. 

The (!lll'l'cllt p11111p output co1·1·cds the VCO (I>. H. Q4-Q 9) bring·ing its output to 
a nomin:il 5 i\lllz l'or a ~. 5 l\lllz data 1·ate (2400 !'/min disk speed). Since the phase 
locked oscillator is a <!loscd loop, the cut'l'ent pump drives the DC level (Ve) to 
!'each a steady state when the signal at the comparator is a square waveform. 
F1·cquency sy1wh1•011ism is achieved at thb point. When tho loop is locked at its 
CC~ll tc I' 1'1•eq lie llCY , t lie compollell t 0 f' V C iH SJ Ill Ill Ct rical, 

At the lwginning of the lock p1•occdu1·e, the disparity between the data window 
(ILi{. ll~:l--2) :111d pulsed data (ll.IL ll2:i I) triggers a fixed time out sig·nal, FT 
Tl{:\CI\ (I>. I{. H2:1) which inct'<!ases the c1u·1·ent ;;vailablr. in the current pump, 
thct'<!liy increasing the 1·ate ol' VCO cor1·<~ctio11. 

Af'te1· f1·P<(lW11cy mu! plwse sy1wlt1•01iizatio11 have been achieved the double frc­
qw!ncy llltlsc data is decoded into SE!' DATA (ILH. A4, B4, A5, B5) and SE!' 
CLOCI\ (!LIL :\:l. IC!, A2. H2). 
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4.3 SECTORING 
The sectoring system is capable of producing all standard sectoring formats. This 
is accomplished by moving the sensor over the desired row of holea on the sector 
ring and selecting the desired prescaling factor using S3 (S.C. ). Refer to Section 
2 (Operation) for switch setting and resu! ing prescaling factor. 

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

Monitoring the position of the disk comes under the function known as sectoring. 
Position information is derived from puls· trains generated by two magnetic sensors. 
One sensor (for reading cartridge secto1·s) ii': mounted in the receiver area and 
senses notches on the disk armature plate. l'he other sensor (for reading fixed 
disk sectors) is mounted beneath thr Jrive motor pulley and senses chemically 
milled holes in the sector ring. Both ;ensors generate negative-going pulses which 
indicate the center of the notch or hoie. The pulse trains generated by these two 
sensors are separated into index and sector pulses by the sector board . 
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4.3.l FIXED DISK 
Index pulses are separated from sector pulses by two NOR gates ( S. C. U 26- 3 
U26-4) and a one-shot multivibrator (S.C. U32). The separated pulses drive the 
prescaling counter (S.C. U33) and the sector address counter (S.C. U17). The 
counters are reset by receiving an index pulse and incremented by receiving· a 
sector pulse. The count of the sector pulses is utilized to generate a six-bit sec -
tor address field (S.C. 82, B3, B6, B8, Bll, B14). The sector address and in­
dex pulses are outputed upon command of the controller. 

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

4.3.2 CARTRIDGE DISK 
Cartridge disk index and sector pulse processing is handled, with minor excep­
tions, in the same manner as described for the fixed disk. Index and sector· puls1~s 
are sensed from the Cartridg·e armature plate by the index /sector transducer aml 
fed to the•Sector board at A22. Index pulses are separated from sector pulses by 
two NOR gates (S.C. U19-3, Ul9-4) and a one-shot multivibrator (S.C. U25). The 
separated pulses driv~ the presealing counter (S.C. Ul4) which divides the sepa­
rated sector pulses b.Y 32, 16, 8, 4, 2 or 1. The count of the sector pulses is 

• 

utilized to generate a six-bit sector address field (S. C. B 2, B 3, B 6, B 8, 13 11, B 14). • 
The sector address and index pulses are output upon command of the controller. 
Delayed and direct index pulses are provided for the cartridge disk the same as 
the fixed disk. 
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4.3.3 SOFT SECTOR 
Under certain circumstances it is desirable to operate the disk dt•ive with only a 
single sector. This mode of operation is called soft sector. Cartridges used 1'01· 

soft sector have only a sing'le notch to be detected by the sensor. The sing'le 
pulse g·cnerated each revolution by this notch will always be interpreted by the 
sector board as a sector pulse. The configuration of two switches ~Wl-2 and 
SW2-7 (S.C.) effectively sub,,titutes this sector pulse for the missing index pulse. 

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

4.4 FAULT DETECTION 
Fault conditions in the disk drive are divided into two classes: 

(1) damaging and (2) non-damaging. 

4.4.1 DAMAGING FAULTS 
Damaging faults are those which will cause damage to tho reucl /write head or to 
disk surfaces. These faults will occur as a result of subnormal spindle speed or 
supply voltag·e failure on the servo or incl uctosyn pre-amp boards. 

To provide protection for the heads and media, the spindle speed ( C. B. B 8, lJ 11 · 8) 
and the servo board supply voli.ages (C.B. A27, A30, B'27. 1330, Ull-13) are con­
tinuously monitored. Any reduction in spindle speed below the set tolerance level 
or the occurance of any non-transient voltag·e fault will set the cmcrg·eney retract 
latch causes the dlsk drive to g·enerate the term FAULT (C.B. U35-13. U14-10) 
illuminate the fault lamp (C.B. U15-6). retract the heads via Kl relay and switeh 
the unit out of' the run mode (C.B. U24-6, U31-9). The emergency retraet latch 
can only be reset after the fault condition is cleared and the START /STOP switch 
is returned to the STOP position or with a power up clear (C.B. Ul8-10). 

4.4.2 NON-DAMAGING FAULTS 
Non-damaging faults are those that are not dangerous from the point of equipment 
safety but are those that will lead to degTaded operation (i.e., read and write fail·­
ures). These non-damaging faults arc read/write head current faults, command 
faults and voltage failures. 

A current fault ( R /W /E B 7) will occur under one of the following conditions: 

1. Write current but no erase current 
2. Erase current but no write current 
3. More than one head selected for a Wt'ite /erase operation 
4. Excessive current leakage on the write driver output line during a read. 

A current fault sets the fault latch (C.B. B20, U35-13). The fault latch will also 
set, if an attempt to write is made when the heads are not on cylinder or an at­
tempt is made to read at the same time write or erase is enabled. Other conditions 
that will generate Fault signals are attempting to select heads 2 or 3 when there is 
no fixed disk or when there is a voltage failure in the read /write, data recovery 
or sectoring circuitry. The term, FAULT, generated by any of the above fault 
condition inhibits write and erase and disables the READY line (optional) to the 
controller. A FAULT will also illuminate a front panel indicator and enables a fault 
line to the controller. Non-damaging faults can be reset by the front panel FA ULT 
RE8ET pushbutton. or by the controller RTZS command (option). 
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4.5 WRITE PROTECTION 
Dnta 011 tlic cnr·tl'idg·c 01• l'ixed disk 111ay he protected by depressing tlie app1·opl'ia-te 
front panel \VIUTI·: PROTECT switch. The signal developed by WRITE PllOTECT 
switcli is gated witli IIS/l (C.H. A20, ll7-5, 6 or U7-1, 2) and assuming· that the 
p1·otected IJead is selected, wl'ite protected status (C.B. U2l-G) will be enabled. 
Tliis stat11s will occur whethc~1· 01• not the unit is selected (reference daisy chaing­
co111'ig·111·atio11s). If' tl1c unit is selected (C.13. U43 G) PIUJT STAT (C.B. B21) 
will be t 1·n11smittcd to the cont roller. 

Tile co11trolle1· can initiate write protection by commanding· Unit Select and WR PllOT 
(C.13. B2:3, ll7 J:l). These signals condition the write peotcet log"ic and illuminate 
the approp1·iatc \Vll!TE PHOTECT indicator. The indicator will remain illuminated 
as long· as the unit is selected, the appropriate heads arc selected and the control­
ler initiated \VI{ Pl{OT is in effect. 

4.6 HEAD LOADING 
Tlic 1·cad /write heads must he loaded to the disk surfaces before exclrnng·ing data 
wit 11 tlH~ co11trollc]l'. The heads must be retracted from load position and driven 
e leai· o I' t Ile disk when power is removed from the unit or the disk velocity falls 
he low n predetermined r /min. 

llc;1cl loading amounts to allowing spring pressui•e of the floating· ar111 (part of lwad I 
a1·1n ;1ssc111!Jly) to 111ovc the aerodynamically shaped head face toward the disk sur­
face .. When the cushion of air caused by the spinning disk is encountered, it re­
sists frny fu1·t lwr approach liy the head. Spring pressure is dcsig·ncd to just equal 
the opposing· eushion prcssu1·c (function of disk i·/min) at the 1·equi1·cd lwig·ht. As 
<t 1·esult, tile head rties. llowever', if the spring pressut'e exceeds the l'.Ushion 
p1·l~sst11'(). which wottld happen if the disk cartridg·c lost enough speed, the head 
stops !'lying· <111d contacts the disk surface, causing damage to the head and the 
disk su1·faec. 

The 1'10;1ting· ;11·m is designed to maintain a constant loading force. While the heads 
;1rc~ rct1•;1etl~d. head cams on the earn mount hear against the floating arm cam sur­
L·ces. Tlw cnms eountcr the loading force and force the heads to the unloaded 
position. As the cat'l'iag·e moves forward, the cam surface rides off the ca111 just 
afte1· the read/w1·ite head moves out over the disk surface. The loading force now 
moves tlw lw;1cl face toward the air layer on the surface of the spinning· disk until 
tile opposing· l'orees acl1ieve a state of equilibrium. The heads are thus loaded and 
tlw cal'l'iag·e is forced to continue toward the spindle until the forward end of travel 
(FEOT) sig·11al occurs. 

4.7 HEAD RETRACT 
Two sit 11ntions will cause the read /write heads to be moved back past the loading· 
1·:1mp. These two situations are normal and emergency retract. 

4.7.l NORMAL RETRACT 
Nornwl ret1·act will occur when the STA HT /STOP switch is returned to the STOP 
position. This causes the disabling of SERVO EN (C.B. AIO). When SERVO EN 
goes to zero, the address reg·istcr (S.B. U4, U5, lJG, Ul5) is set to 424 as in RTZS. 
llowcvcr, the track counter (S.13. Ul8, Ul9, U20) is set to 440. Since counting 
is inl!il>itcd under this circumstance, the c:irriage will move outboard at a constant 
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rate of 16 ips ( 40G mm /sec). When the carriage contacts the reverse stop micro­
switch, (A4SW1), REV STOP (P.A. J2-12) is g·encrated. One-half second af'ter the 
occurrence of REV STOP the power amplifier is disabled. 

4 .7 .2 EMERGENCY RETRACT 
In the event of a d:unaging power failure or the spindle motor velocity drops below 
the tolerance limit, an emergency retract is initiated. Either of these conditions 
de-energ·izes the voice coil relay (P.B. Kl). The opening·s of 1(1 initiates a 0.5 
second delay which allows the carriage, by means of spring loaded effect of tlw 
voice coil connections to move to a position away from the unloading ramp. Al'tel' 
the delay. triac, Q5 (P.B.) discharges a 100,000 Uf Capacitor (P.H.) throug·h the 
voice coil thus unloading and retracting the heads. 

4.8 CYLINDER LOCATING AND POSITIONING 
The system for locating and counting tracks (cylinders) on the disk is compri:-wd 
of a position encoder or transducer and an up /down counters. 

4.8.l CYLINDER LOCATIONS 
Cylinder locations are determined by counting· tlw zero crm;sing·s of the COS sign;il 
from a reference point using an up/clown counter system (S.IL U18, U1D, U20). 
A cylinder is defined as the space between two transitions of' COS. \Vhcnevcl' the 
transitions occur a clock pulse (S.B. U32--11 & 6) is generated, causing· the cyl­
inder counter to count up or down depending· on the state of the up /down sig-nnl 
(S.13. ll30-5 & G). The state of the up/down signal is determined by the log'ical 
levels of SIN and COS just prior to the clock pulse. By examing· the wave forrm; 
in Fig·m·c 4--G. it cHn be ::>cen that whenever the expression SIN COS is true. the 
count will be down nr cl whenever the expression is false, the eount will l>e up. 
An odd 11u1111>c1·ed cylinder is defined as one whe!'e the slope of SIN signal is posi­
tive displacl~ment and an even numbered traek is one where the slope of' SIN is ncg·a­
tivc fol' positive displaecment. Initial location of the track is estahlislwd dul'i11g· 
FrnST SEEi\. 

4.8.2 CYLINDER POSITIONING 
The position encol'der or transducer, schcnrntically depicted in Fig·u1·c 4··7 is a 
capaeitivcly"eouplecl linear displacement trim8duce1·. The encoder has two clements. 
One clcmc11t (the scale) is rig·idly mounted while the other clement (the slider) is 
att:1ehcd to the earriage-assembly and moves parallel to the scale a:-> the l'eacl /\Vl'ite 
heads ;11·c moved in and out. Both the scale and the slider has 0. 005 in ( 0. 127 111111) 

strips of' eoppet', spaced 0.005 in (0.127 mm) apart. whieh function as plate:-> of' :1 
capacitol'. The voltag·e is applied to the copper strips on the scale so that tlw 
voltag·e 011 adjacent stl'ips is 180° out of' phaHe. 

As the slider moves parallel to the scale a sinusoidally 50 kllz signal is coupled to 
the slidc1·. The amplitude of the sinusoid at any g·iven point is a f'u11ct ion of clis­
t:111c1~ <>f' tile sli1fo1• st1•ips with l'espcct to the scale stl'ips with zcl'o crossing·s oc 
elll·ing t~Vct·y O.OIJrl in (!J.127 mm) (sec Figure 4 8). Thi:-; signal is pha:->1~ cfo111od11-­
latccl and peak detected on the I .J>. Board. The SIN & COS sig·nal i:-; u:->tJd to g·cn­
c1·atc clock pulses fol' counting tracks. The phase relationship of these signals 
dcte1·111ine thu di1·ection of trnvcl of the carriage. The ze1·0 crossing·s of the SIN 
signal at·e :dig·ncd to coincide with the center of the cylinclc~r locntions on the disk. 

77Gl4U54--B 4- 11 



SIN 

I I I I 
LC\ I fl\ ~ 

1 r'fl,;™·N· 
cos _=i~__._I __._I __.LI ___i.I_ 

CLO---CK __.._~ ____..__~ ____..· ~..__..__~ _....___~ 
TRACK N-1 TRACK N TRACK N+ I 

DOWN , SIN + COS 
17\M'l'ff,'1 
\_ ---

FIGURE 4-6, COUNTING LOGIC 

LINE A 

LINE Al 

DIFFERENTIAL SIGNAL 
TO PREAMP & DECODER 

LINE Bl 

SOKHz SIGNAL 

LINE B 

FIGURE 4-7, CAPACITIVELY COUPLED LINEAR DISPLACEMENT TRANSDUCER 

FIGURE 4-8, 

4-12 

MODULATED SIGNAL 

DEMODULATED SIGNAL 

DISPLACEMENT -

POSITION TRANSDUCER SIGNAL 
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DIAGRAMS 5 

5.1 INTRODUCTION 
This section contains the intracabling diagram, a key to the logic diagram symbol 
og·y, a Table of com111only used lntcgTatcd Circuits, Printed Circuit Board docu­
mentation. and clcctrieal schematics. 

Input /Output (I /0) Board documentation is included in the Hardware Product 
Conf'ig·u1·ator ( IIPC) Document Package located in front of the manual. It may he 
desirable to insert the I /0 Board portion in front of this Section. 

Also included in the llPC packag·e is a "Device S1'·"'cification" which defines the 
c•o1·1·eet switch settings f'or the option selection switches which arc located on 
eil'cuit boards and the terminator resistor values on the I /0 Board. The value 
speeil'ied determines the Hesistor l\Jodule (HM) installed on the 1/0 Board. The 
Hi\! Pa!'t Numbers arc listed in parts Data, Section 8. In addition, documentation 
descl'ibing· Spl'cial Options, Special Printed Circuit Boards, and other customer 
unique features is included in the llPC package. 

- 5.2 INTRACABLING DIAGRAM 
Tl1l' intracahling diag·ram (Figure 5-1) details the cable connection between aach 
major asse111bly and the mother board. Sheet 2 of Figure 5-1 is to be used when 
traeing· sig·nals between the Fault Isolation Retention Module (FIHM) and the unit. 

5.3 CIRCUIT BOARD DOCUMENTATION 
Each of the l'ollowing· circuit board figures consists of an assembly drawing· and 
pm·ts list, a conncetor diagram, and a schematic diag'I'am. 

CIHCLIIT BOAirn TITLE 

Control Board Assembly 
Control Board Assembly 
Sector Board Assembly 
Sector Board Assembly 
Servo Board Assembly 
Data Recovery Board Asm. 
Head /\\'r·ite E1·asc ( 2·Hl0 I' /min) 
HP:11l /\\'r·itc E1•ase (I 500 1· /min) 
,.\c;c Scr·vo P1·c:1111p Bd :\sm 
l'<l\Vl~1· Supply Board No. l 
Po\\'PI' Supply Board No. 2 
Spindle :\lot1>1· B1•;1kc :\sm 
:-;witch Bo:i1·d :\sscml>ly 
Switch Boa!'d :\sscml>ly 
l'ompo1wnt Hon r·d · :\lot her 
Component Board - l\Iothcr 

HOARD IDENT. NO. 

75885452 
75297509 
77622951 
75883202 
77657501 
75297105 
75891100 
75880500 
77658600 
778:l032 I 
77830330 
7586620() 
7529\ll o:l 
7529!)102 
7587020:~ 
75870204 

5.3.1 CONNECTION DIAGRAMS 

FIGUHE NO. 

5-15 
5-15 
5-16 
5-16 
5-17 
5-18 
5- IU 
5- I !J 
5-20 
5-21 
5- 22 
5·-23 
5- 24 
5-24 

(Fol' l'ef'c!'encc onlv 5- I l 
(For reference only, 5-1) 

l.og'ie sig·nals can he tr·aeed tl1roug·hout the unit IJy using· the eil'cuit board con-· 
ncctor· diag'!'ams. Each diag'l'am lists the sheet numlJcr(s) of the accompanying· 
scliematic :111d the next co1111ceto1• diag-ram(s) l'igul'e numbcr·on which the signal 
ean he f'ound . 
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5.2 INTRACABLING DIAGRAM 
The intracabling diagram (Figure 5-1) details the cable connection between each 
major assembly and the mother board. Sheet 2 of Figure 5-1 is to be used when 
tracing· signals between the Fault Isolation Retention Module (FIRM) and the unit. 

5.3 CIRCUIT BOARD DOCUMENTATION 
Each of the following circuit board figures consists of an assembly drawing and 
parts list. a connector diagram, and a schematic" diagram. 

CIHCUIT BOARD TITLE 

Control Board Assembly 
Control Board Assembly 
Sector Board Assembly 
Sector Board Assembly 
Servo Board Assembly 
Data Recoverv Board Asm. 
Head /Write Erase ( 2400 r /min) 
Head /Write Erase ( 1500 r /min) 
AGC Servo Preamp Bd Asm 
Power Supply Board No. 1 
Power Supply Board No. 2 
Spindle l\lotor Brake Asm 
Switch Hoard Assembly 
Switch Board Assembly 
Component Board - l\lother 
Component Bc'"rd - Mother 

BOARD IDENT. NO. 

75885452 
75297509 
77622950 
75883201 
77831401 
75297105 
75891100 
75880500 
77658600 
77830321 
77830330 
75866206 
75299103 
75299102 
75870203 
75870204 

5.3.1 CONNECTION DIAGRAMS 

FIGURE NO. 

5-15 
5-15 
5-16 
5-16 
5-17 
5-18 
5-19 
5-19 
5-20 
5-21 
5-22 
5-23 
5-24 
5-24 

(For reference onlv 5-1) 
(For reference only, 5-1) 

Logic signals can be traced throughout the unit by using the circuit board con­
nector diagrams. Each diagram lists the sheet number(s) of the accompanying 
schematic and the next connector diagram(s) fifi!'ure number·on which the signal 
can be found . 
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5-2 

FIRM COl~TROL 
--~~~~--''--'B~O~AJl"'-"'D __ ...__.__!QARD 

SECTOR 
BOARD 

SERVO 
~~~uo=~­

Jtl ONTROL 
PANEL 
WITCH 
BOAJID 

(A5) 

(E2) LOGIC GN 

... 

'JI 

'J2 

'SEE APPLICABLE 
1/0 OPTION 
SCHEM FOR PIN 
ASSIGNMENTS 

J6 

JI 

-

ACTUATOR ASSEMBLY 
(A4) RETRACT 

END OF TRAVEL 

XDUCER SLIDE ASSY 

XDUCER SCALE ASSV 

VELOCIT'f XDUCER 
COIL 

TO 
A2J6 

Jl 

JI Pl 

A2P6-21 
A2P6-22 
A2P6-23 

A2P6-24 
A2P6-25 
A2P6-26 

A2P6-27 
A2P6-ll 
A2P6-29 
A2P6-28 
A2P6-JI 

(A9) 
BULKHEAD 

JB J9 JIO 

PJ JJ 

R;W/E BOARD 

JU 

MOTHER BOARD 

(A2) 

J4 

REV STOP 
ND 

INDUCTOSVN 
PRE-AMP 

(AJ) 

J5 

SPINDLE 
MOTOR 

ASSEMBLY 
(All 

DATA 
JI 2 kECOVERV 

BOAKD 
J2 

POWER 

SUPPLY \ (Al) 

~ 
' \ 
\· ·\ 

(Sht. J) 

J2 
\J 

AIPI Jl4 · NOTE: INTERNAL INTER-
Tl-4 (ll VAC) rnm:IECTIONS OMITTED 

2 2 Tl-8 (190 VACI 
J J Tl-2 (10 VAC) 
4 4 GND 

POWER SUPPLY 
(Al) 

& NOTE: PIN OEllGNATIONI OF THIS CONNECTOR 00 NOT COINCIOE WITH MARKINGS 
ON CONNECTOR BUOY, IEE ttOT STAMPED DESIGNATIONS ON WIRE. 

FIGURE 5-1. DETAILED INTRACABLING DIAGRAM (SHEET 1 OF 2} 
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• FIRM BOARD 

JB 

+5 voe Al 
+5 voe Bl 

A2 
82 

ON CYL 2 A3 Jll-820 (F5-17) 
ON CYL 2 83 Jll -820 (F5-17) 

A4 
84 
A5 
85 
A6 
86 
A7 
87 

SPEED AB Jl0-810 (F5-16) 
SPEED BB Jl0-Bl0 (F5-16) 

A9 
B9 

Jl-Al5 (1/0) WRITE GATE AlO 
WRITE GATE BIO Jl2-Al3 Jl-Al5 (1/0) 

All 
Bll 

Jl-86 (1/0) ERASE GATE Al2 
ERASE GATE Bl2 Jl -86 (1/0 

CR FLT Al3 Jl4-B7 (F5-19) 
CR FLT Bl3 Jl4-B7 (F5-l'I) 
SPNDL Al4 J9-814 (F5-15) 
SPNi5[ 814 J9-8 l 4 (F5-15) 
SEEK ERROR Al5 Jl 1-816 (F5-17) 

815 
At6 
Bl6 

• Al7 
817 
Al8 
BIB 

RD EN Al9 J9-819 (F5-15) 
RD EN 819 J9-B 19 (F 5-15) 
FAULT A20 J9-820 (F5-l 5) 
FAULT B20 p-820 (F5-l 5) 
WR STAT A21 9-821 (F5-l 5) 

~T B21 J9-B21 (F5-l 5) 
CD SIG A22 J6-25 (F5-24) Jl0-A22 (FS-16) 

l'i!!....lli.. B22 J9-B22 (F5-l 5) 
FD SIG A23 J6-22 (FS-24) JIO-A23 (FS-16) 

823 
W/E, INH A24 J9-A24 (F5-l 5) 
W/E, INH 824 J9-A24 (F5-15) 
DR MON- A25 J l 2-B22 (F5-I B) 
DR MON- 825 J 12-822 (F5- I B) 
EREN A26 J9-626 (F5- l 5) 
EREN 626 J9-B26 (F5-l 5) 
RWE MON- A27 Jl4-BlB(F5-19) 
SERVO MON+ 627 Jl l-B26 (F5-17) 
-22 voe A28 
SEC MON+ 628 Jl0-627 (F5-16) 
RWE MON+ A29 Jl 4-Al 5(F5-l 9) 
PRE MON- 829 J4-15 (F5-20) 
SERVO MON· A30 J 11 -627 (F 5-17) 
PRE MON+ 630 J4-l 3 (F5-20) 
+22 voe A31 

0j1 

C~§a_:::1 

• FIGURE 5-1, DETAILED INTRACABLING DIAGRAM (SHEET 2 OF 2) 
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5.3.2 

EXAl\IPLE: Fig·ure 5-15 Control Board Assembly 

J: ,._WHERE SIGNAL CAN BE FOUND,.. l 
1 -- OlCyl 2 ----IA3 r-Jll - B20 (F5-17J,~ I 1Pin No, 1 . L__~~~~~~ ~~1,;rdl 

s· 1 N De~;tmat10n 
igna ame ( Piu N uml.rnr) 

Sheet 1 of Control 
Board Asm Schematic Diag. Destination (Servo Btl Connector) 

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

SCHEMATIC DIAGRAMS 
Multiple sheet (8ET of pages) circuit board schemur.ics a~·e scqnentially numbered 
(l,2,3 etc) in the upper right-hand corner of each scht>matic sheeL. Symbology 
for sheet to sheet connections and board to board connections arc as follows: 

• Sheet to Sheet ON PAGE example: 

1 01-ID_A __ _ 

• Sheet to Sheet OFF PAGE example: 

• Board to Board ON PAGE example: 

B6 ),__S_E_L_--.f 

• Board to Board OFF PAGE example: 

Jr~SE=L'---~)B6 

5-4 

1 = Signal "from" sheet 1 of SET 

D = ON sheet reference (from sht 1 of set) 

HDA = Sig·nal name (from sh 1 of set, 
location @ ) 

2 = Signal "to" sheet 2 of SET 

D + OFF sheet reference (to sheet 2 of set) 

HDA = Signal name (to sheet 2 of set, 
location @ ) 

B 13 = Pin Location of board connector 
(Ref Para. 5. 3.1) 

SEL = Signal name (Ref Pnra. 5. 3.1) 

B 6 :: Pin location of beard connector 
(Ref para. 5. 3. 1 J 

SEL = Signal name (Ref para. 5. 3.1) 

77653381-A 
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5.4 MAJOR ELECTRICAL DIAGRAMS 

5.5 
5.5.1 

Figure Title 
Ac-nc-Powe-r1Yistl'ibution: 
• Without Dynamic Brake 
• With Dynamic Brake 
• Without Dynamic Brake and 

Special RFI Filters 
• Without Dynamic Brake and with 

Filters & Power Input Assembly 
• With Dynamic Brake und Spl 

RFI Filters 

Baseplate Electronics 

LOGIC DIAGRAM SYMBOLOGY 

GENERAL INFORMATION 

5-25 
5-26 

5-27 

5-· 28 

5- 29 

5-30 

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

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

5.5.2 GENERAL SIGNAL ANNOTATION 
S = Set input to bistable device 

R = Reset (Clear) input to bistable device 

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

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

C = Strobe pulse. Usually used to g·ate "D" inputs into a bistable device. 

T = Toggle input. Bistable device changes state euch time "T" assumes its speei­
fied state. 

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

K = K output conditioned by leading edge of dynamic tog·gfo ( G). 

77653381-A 

N,(. 

N,(. 

N.C. 

BOTH l"IMBOLI REPRESENT A 81-ITABlE JK F.·F 
CIRCUIT WITH SOME Of THE PINI UNUSED. 
(N.C. l~lDICA!fl "NOT CONNECTED") 

'~ ~~14Ju_ ', 

7435 

LOC 

FIGURE 5-2. FUNCTIONALLY EQUIVALENT SYMBOLS 

5·5 



5.5.3 SYMBOLOGY 
Logic Symbols are described in Table :.l-1. 

TABLE 5-1. LOGIC SYMBOLOGY 

5.5.4 

& 

_§> 

INDICATES NON-STANDARD 
LOGIC LEVELS 

INDICATES NON-LOGIC 
(ANALOG) SIGNALS 

TEST POINT 

INDICAIES TWO OR MORE 
LINES WHICH CARRY THE 
SAME INFORMATION 
(USUALLY DIFFERENTIALLY) 

WIRED "AND" CIRCUIT 

DYNAMIC INPUT ACllVE 
DURING IH[ IRANSITION 
FROM LOW TO HIGH STATE 

DYNAMIC INPUI ACllVE 
DURING THE IRANSITION 
FROM HIGft IO LOW STATE 

FUNCTION SYMBOLOGY 
Function symbols arc as described in Table 5-2. 

A HIGH LEVEL ON THE LOWER INPUT 
"INHIBITS" THE BLOCK OUTPUT FROM 
ASSUMING ITS ACTIVE STATE 

A LOW LEVEL ON THE LOWER INPUT 
"INHIBITS" THE BLOCK OUTPUT FROM 
ASSUMING ITS ACTIVE STATE 

INPUTS TO THE COMMON CONTROL 
BLOCK AffECI EVERY TERM IN THE 
ARRAY. INPUTS TO EACH TERM 
AFFECT ONLY THAT TERM. 

LIGHI EMITTING DIODE 

IRIAC 

TABLE 5-2. FUNCTION SYMBOLS 
G C.<\H INPUI 

f\Fv l.SCILLAIOR x-Y DECODER 

[> •WPLIFIER #/(\ DIGITAL TO AN<\LOG CONVERTER 

8 AND" GAIE nNR VOLIAGt REGULATOR OUTPUT VALUE "m" 

1 OR" GAIE MUX MULTIPLEXER 

=l EXCLUSIVE OR" SR SHIFI REGISTER 

f C> FUNCllON GENERAIOR CNTR COUNTER 

x 1,'. LEVEL CONVERSION ALU ARITHMEllC LOGIC UNIT 
Ok x ,. 

_er- \CHMlll !RIGGER RCVR RECEIVER 

(Ml ANNOTATION RESUICllNG THE NLIMBER 
1 ___r--L__ \INGLE SHOI Of COINCIDENT INPUIS OR OUTPUTS 

GROUPED BELOW II ACCORDING 10 M. 

2::: SUMMING CIRCUIT 
EXAMPLE, ( ~II MEANS ONLY ONE OR 
LESS COINCIDENT INPUT OR OUIPUT BELOW 
ALLOWED. 

>·· IHRESHOLD (ANALOG OUTPUT) 
<m OR COMPARATOR (BINARY 

OUIPUTl PRODUCES A CHANGE 
IN Ht[ OUIPUT SIGNAL WHEN 
INPUI lXCEEDS A PREDEIERMINED 
lEVEl "m'', 

D DATA INPUI 

c CONTROL o• CLOC~ INPUI 

5-·6 77653381-A 
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• 5.5.5 ABBREVIATIONS 

ADR = ADDRESS 

AMP AMPLIFIER 

CART = CARTRIDGE 

CNT = COUNT 

COM = COMMON 

CUR = CURRENT 

CYL CYLINDER 

DIFF = DIFFERENCE 

E = ERASE 

EN = ENABL..E 

EOT = END OF TRAVEL 

FWD = FORWARD 

HD HE • .c\D • LD = LOAD 

NC NORMALLY CLOSED 

NO = NORMALLY OPEN 

PWR = POWER 

R READ 

REV -- REVERSE 

RTZS = RETURN TO ZERO SEEK 

SEL SELECT 

T - TRACK 

T.A. = TRACK ADDRESS 

VEL =:: VELOCITY 

w = VvttlTE 

• 
77653381-A 5-7 



5.5.6 IC INDEX AND CROSS REFERENCE 
Refer to Table 5-3 for a cross-reference between CDC element numbcl' and manu­
facturer type. 

TABLE 5-3, INTEGRATED CIRCUIT INDEX & CROSS REFERENCE 

CDC DESIGNATION MANUFACTURING DESIGNATION 

ELEMENT PART NUMBER TYPE FUNCTION 

4001 1SI3 5000 4001 CMm QUAD 2 INPUT NOR 

4002 1513 JOOO 4002 CMOS DUAL 4 INPUT NOR 

4008 15133100 4008 CMOS 4 BIT ADDER 

4011 15133200 4011 CMOS QUAD 2 INPUT NANO 

4012 15133300 4012 CMOS DUAL 4 INPUT NANO 

4013 15133400 4013 CMOS DUAL "D" FLIPFLOP 

4019 15133500 4019 CMOS QUAD AND-OR-SELECT 

4023 15133700 4023 CMOS TRIPLE 3 INPUT NANO 

4024 15133800 4024 CMOS 7 STAGE BINARY COUNTER 

4029 15134100 4029 CMOS PRESETTABLE UP-DOWN COUNTER 

40)) 15134200 4030 CMOS QUAD EXCLUSIVE OR 

403.'.i 15134300 4035 CMOS SHIFT REGISTER 

4047 1s;34600 4047 CMOS RESETTABLE RETRIGGERABLF. ONE-SHOT 

4049 15134100 4049 CMOS HEX INVERTER BUFFER 

4050 15134900 4C 'ii) CMOS HEX BUFFER 

40S3 I 513S100 4053 CMOS BIDIRECTIONAL ANALOG MUX 

4528 15135400 4S28 CMOS DUAL RESETTABLE RETRIGGERABLE O~IE-SHOT 

195 I S104300 9602 TTL DUAL RETRIGGERABLE ONE-SHOT 

I 7S I Sl04800 7474 TTL DUAL "D" FLIPFLOP 

I 46S 15109200 74S04 TTL HEX INVERTER 

2435 15109400 74SI 12 TTL DUAL J-K FLIPFLOP 

I 7S5 1519700 74S74 TTL DUAL "D" FLIPFLOP 

I 40L IS 112))0 74LOO TTL QUAD 2 INPUT NAND 

146L 15112700 74L04 TTL HEX INVERTER 

341 I SI 26600 l.M339 QUAD COMPARATOR 

327 15132600 MCI 468 DUAL 15 VOLT REGULATOR 

I 95L 1 :JI JOl'JtJ 96L02 TTL DUAL RETRIGGERABLE ONE-SHOT 

146 36187100 7404 9016 TTL HEX INVERTER 

209 36187900 7453 TTL 4 WIDE 2 INPUT /"JD-OR-INVERT 

l 40H 36188700 74HOO TTL QUAD 2 INPUT Ni.ND 
I 41 50250700 7410 9003 TTL TRIPLE 3 INPUT NAND 

l/3H S02'.>1700 3004 TTL QUAD 2 INPUT NAND 

I 49H 'J.)251800 3021 TTL QUAD EXCLUSIVE OR 
I.~)~ 50254600 74500 TTL QUAD 2 INPUT NANO 
I 41 5 )02:.4700 74S10 TTL TRIPLE 3 INPUT NAND 

2085 'i02:i4900 74520 TTL DUAL 4 INPUT NAND 

'~j 51051900 7400 9002 TTL QUAD 2 INPUT NAND 

146 ',l/01800 7404 9016 TTL HEX INVERTER 

158 '>1761SOO 74161 9316 TTL 4 BIT BINARY COUNTER 
~-- ----- ------
t AAl56a \ 
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5.5.7 CIRCUIT TYPES AND WAVEFORMS 
Fil{urc 5- 3 illustrates a typical integrated circuit. Figures 5·-·l throug·h 5 l ·1 illus· 
tratcs the various types of circuits and associated waveforms. 

INPUT PIN 
NUMBERS 

CIRCUIT 
TVPE 

FUNCTION 
SVMBOL 

LOCATION 
ON PWB 

- - - - (Addition of "L'', "S" or "l~" doe\ not 
' ... ~AJ_4~) t.hange the logic oprralion) 

FIGURE 5-3, TYPICAL INTEGRATED CIRCUIT 
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I I 
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I 8 
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FIGURE 5-5. INVERT 
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FIGURE 5-6, AND-OR-INVERT 
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I( I J) 

~(II) 

II( 14) 
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L - -
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I 
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FIGURE 5-9, 'JK'TYPE F/F 
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FIGURE 5-10 . 
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-

H ~l L H H H H L H H -
H H H H L H H H H Ii 

~ INTlRNAL CARRY 
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12 
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I 
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19 

I 

I J 4 

1 I J(J 1, 11, 101 
I -------~ 
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·= ~A_!~i; 
FIGURE 5-11. QUAD 2 X 1 MULTIPLEXER 
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FIGURE 5-12, 'I.J' TYPE F/F 
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FIGURE 5-13. BIDIRECTIONAL ANALOG MU'.T I PLEXER 
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FIGURE 5-14. 

PIN FUNCTION 

I) CLOCK 

10 UP DOWN 

BIN DEC 

PRESET EN 

J4 

I J JJ 

12 J2 

JI 
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14 QJ 

II 02 

6. QI 

COUNT 
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12 !1Jl14J1slo! 1 J 2I Ji+ I J ! 2! 1!0!1sii411JIJ!il1lo19 le !1111el910 !1 !2IJ141 

DECIMAL/BINARY UP/DOWN PRESETTABLE COUNTER 

5.5.8 IC PACKAGE LAYOUT 
The pin locations for typical Integrated Circuit (IC) packages are shown below. 
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10-PIN DIP 

(TOP VIEW) 
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U7 10 

ue 9 -1 
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UIO 5 
UI I 10 
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Ul'.J 7 

U2l I II 

lJ2.I 6 
U22 10 

U23 8 
U24 5 
uzs 3 

I lJ26 10 

u27 3 

U28 10 

Ll29 9 

U3C 8 
U3 I 10 

U32 II 

U3) 6 
U34 6 
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U38 II 
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R"'I I':> 
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RES PL 
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'" 28 
~ 2 43 

µ 3 45 
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P. 5 30 
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P1~ 24 
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c 9 33 
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Ci':> -

:•6 -1 
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v~ 1 16 

'JR2 17 

V R3 17 
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IC 

u1 
U2 
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ITEM 

10 
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U4 4 

U5 9 
U6 9 
U7 10 

UA 9 

U0 8 -
U I() 5 

UI I 10 

u 12 3 

~~-
l.114 9 

u 15 .3 r----
~ 8 __ 

U17 G 
u IH II 

u u I 1 

Uc'Ll 11 

IJ2 I 6 

ll22 10 
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IJ2<1 5 
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ll2G 10 
-W?~ 

U28 10 

U2'.-I 9 
U3f' 8 

U3 I 10 

U32 II 

Ln ~ 6 

U34 6 
U35 7 

lJ~6 10 

IJ3 7 4 

U3~ II 

U39 3 

LJ40 5 
J41 12 

ll42 7 

1)43 10 

1144 10 

I REC, PL 
MOD ITEM 

RMI I'> 

f1M2 I~ 

RM3 14 

RES PL 
IT EM 

CAP PL 
I fEM 

·-
RI 28 Cl 

R2 4::l Cc 32 
11 I, 45 u 36 

R ..J 30 (4 32 
RC, 30 (5 32 

-
Rf, 31 <6 37 

R 7 22 r 7 3 I 

r< " 22 c cl 36 
R 'J 23 (9 33 
I-< 1,1 23 CIU 34 

~ 1' I I 26 ~ I I 34 
~ < I c i 26 ( 12 35 
RI 1 '4 

~ ~:--24 
r--;;~~ +-27 

~ 13 36 
c 14 4-6 
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1,'11,,., 29 ( 16 -
I< I I 2 7 
RIH 29 
I< I g 25 
~~ ,..1 () 2~ 

~~ 2 I 25 
~< 2 2 38 
'<2 3 -

L 1-<24 - REG PL 
ITEM 

VR I 16 
VR?. 17 

V R3 17 

PL 
ITEM 

c RI 13 

c R2 ,3 PL 

( ll 3 13 
TSTR ITEM 

( R4 W4 QI 18 
CP5 ZP_J 
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• ITEM IDENTlFICATION DRAWING 
NO. NUMBER TITLE 

75885452 PWA, Control Board 
75297509 PWA, Control Board • •• Intch 

1 75892420 PWB , Control Board 
2 77836070 PWB Socket Connector 
3 15134700 IC CMOS 4049B 
4 15134800 IC CMOS 4050B 
5 15135000 IC CMOS 4001B 
6 15133700 IC CMOS 4023B 
7 15133300 IC CMOS 4012B 
8 95794600-7 IC LM339 
8 15126600 IC LM339 •.• •••••• Intch 
9 51768200 IC Dual 

10 15133200 CMOS 4011B 
11 15133400 CMOS 4013B 
12 15134600 IC 404 7 CMOS 1 Shot 
13 51736700 Diode 1N914A 
14 75009901 Res Pac 2% 1. OK (13) 
15 75009993 Res Pac 2% lOK (7) 
16 50240107 Volt Reg 5. 6 V 5% 
17 50240101 Diode Z_ener 3. 3V 
18 75752400 Trans is tor Power 
19 83452205 Switch-8 Position • 20 50241403 Diode lN 6263 
21 93640012 Stud-Self Clinching 
22 94360344 Res 1/4W 1% 2. 87K 
23 94360187 Res 1/4W 1% 80.6 
24 94360287 Res l/4W 1% 806 
25 94360300 Res 1/4W 1% 1. OOK 
26 94360317 Res l/4W 1% 1. SOK 
27 94360346 Res l/4W 1% 3. OlK 
28 94360596 Res 1/4W 1% 1. 00 Meg 
29 94360500 Res l/4W 1% lOOK 
30 94360457 Res l/4W 1% 39. 2K 
31 92512629 ltt:!S 2. 2M Ohm l/4W 1 
32 24504353 Cap lOV 20% 33UF 
33 24504329 Cap 35V 20% l.OUF 
34 75808533 Cap lOOV 10% 4700 
35 94361400 Cap 50V + 8.0 - 20% 0.1 uf. 
36 92496046 Capacitor . 1 UF • 50V 
37 92496219 Capacitor 2200 PF 
38 94360532 Res 1/4W 1 % 215K 
39 92498021 ~erminal, Swaged 
40 83479901 Key, Inject. Mold 
41 10125703 Ser Flat Hd 
42 75312701 Spec-Adhesive, Epoxy 
43 92512000 Resistor Test Sel. 
44 77612165 Terminal, Slotted 
44 75732602 Pin-Wire Wrap-lntch 

• 45 94357500 Resistor Test Sel 
46 '92496217 Cap lOOV 20% 1500 
47 92p83002 Nut Lock 

77653381-J FIGUH.E 5-15, CONTROL BOARD ASSEMBLY (SHEET 2 OF' 7) 5-15 
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• ITEM IDENTIFICATION DRAWING 
NO. NO. TITLE 

77622951-0 PWA, Hard Sector 
75883202 PWA, Sector Level 3 . Intch l 77622970-0 PWB Sector Level :3 

2 7783£l070-l PWB Socket Connector 
3 15l33HOO-l IC CMOS 4024B 
·l 15164435-8 IC 4538B 
5 151:~5000-(i IC CMOS 4001B 
(j 15133400-0 IC CMOS 4013B 
7 15133500-7 IC CMOS 4019B 
8 15133200-4 IC CMOS 4011B 
B 15134700-2 IC CMOS 4049B 
10 15134100-5 IC CMOS 4029B 
11 517GH200-l IC Dual 
12 15150700-1 IC, !Hi L02 
13 l51UlOO-l IC NEG5G 
1-1 7 500!lDfl3- !) Hes Pac 2c;; 101\ (7) 
15 757381i05-7 Hcsistor l\Indulc lGO 
l(i l'l:MG2201-3 Switch- I Posit ion 
17 83·152205-4 Switch-:. Position 
18 8347!l701- I l\ey, Inject l\I o Id 
El 1012570:3-S Sv 1· Flat lid • 20 75312701-8 Spec- Epoxy Adlws i \'l' 
21 fi024011S-5 Diodt• Zenl'r l!i V 
22 51731i7oo-n Diode lN!H-IA 
23 2•1504353-•I Cap l 0 \' :.rn1;; 3 3 L' F 
24 94227261-8 Cap 500V n 3300 
25 !l,122 n5G-8 Cap 500V 2% 2000 
2G 15164040-G Cap 4700 
27 2·15(M32D-·I Cap 35 \' 2oc·; 1. 0 FF 
28 !J24!J(i205-3 Cap 1 oo\' 1 o':; 100 
2 !) D'!.·1%215-2 Cap 1 00 \' 101·; 1000 
30 !l24 !lli 22 7- 7 Cap 100\' 20',',' • 01 l 'F 
31 !J2:12703!l-0 Cap Eh•ctro Ii. 8i\IF :~G 
3·> 
< - 1770G70·1-H Cap 10\' l01I 2. 2t:F 
33 !l•l 31i 032 8-2 !ks l /.J \\! l '.', I. !HiK 
:H !l•J3(i022:l-3 H·~·s I /.tW !','; 17-; 
3G !Jtl :HiOfi3•1-G Hes I /t\V l'.·; 2261\ 
3(i !l43!i(M lG-5 Ht•s l/.tW l'·; 1-1. 7 K 
37 1770G !J•IG-(i Hes l /:! W G',; 2. 7i\I pg· 
3H 2•1GOOOG7- 1l Hes I .1.1w :ic·; I. GI\ 
3D 94360486-8 Hl's I/JW l'.'; 78. 7K 
40 !Jtl 3fi 04::! 0- 7 Hes l/,IW l';; l<i. ~K 
41 771i120·12-0 Hes \'AH :~ !.1 W 10c·~. lOOK 

• FIGURE 5-16. SECTOR BOARD ASSEMBLY (SHEET 2 OF 8) 
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• ITEM IDENTIFICATION DRAWING 
NO. NO. TITLE 

42 94360487-6 Res 1/4W 1% 80.6K 
43 94360400-9 Res 1/4W 1% 10.0K 
44 94360300-1 Res 1/4W 1% 1.00K 
45 94360454-6 Res 1/4W 1% 36. 5K 
46 94360400-9 Res 1/4W 1% 10.0K 
47 94360100-5 Res 1/4W 1% 10.0 
48 17705936-7 Res 1/4W 5% 1.0 Meg 
49 94360468-6 Res 1/4W 1% 51.lK 
50 75752300-6 Transistor Power 
51 95683502-3 Stud, Press 
52 94357500-1 Res Test Select 
53 92583002-8 Nut Lock 

55 94240429-4 Cap 50V 10% 820 
56 77312395-2 Cap 50V 5% 1000 
58 77612165-9 Terminal, Slotted 
60 77612165-9 Terminal, Slotted 

• 

FIGURE 5-16. SECTOR BOARD ASSEMBLY (SHEET 3 OF 8) 
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SCH. 
SH. NO. PWA 

r----------1 
I 1-+5VDC 
I 1 -+5VDC 

I 
I 
I 
I 
I 
I 

4 -'S7V!T 

4-S>VT" 

4-'Sm 

4-S':<V:J 

l --SPEED 

4-rm 
1 - SPNDL STAT 

3 -spo REF 

4-~ 

4 -T"N"Dtx 

4 --SECT6R 

3-Hsll 

3 -UNITSEL 

1-con6 
1 --CD 
1 -coPWR 
l_~ 
1 -FORET 

1 --FD PWR 

4 __ SA/'6 

1 --SEC MON+ 

1 --GND 
I --GND 
I --+2~ VDC 
I -+22VDC 
1-GND 
I --GND 

L--------$ 

SECTOR BOARD 

-

Al 
Bl 
A2 
82 
A3 
83 
A4 
84 
A5 
85 
NJ 
86 
A7 
AB 
88 
A9 
B9 
AlO 
BlO 
All 
Bl I 
A12 
Bl2 
A13 
B13 
A14 
Bl4 
Al5 
015 
Al6 
816 
Al7 
817 
AIB 
BIB 
Al9 
819 
A20 
820 
A21 
821 
A22 
822 
A23 
823 
A24 
824 
A25 
825 
A26 
826 
A27 
827 
A28 
828 
A29 
829 
A~ 
B~ 
A31 
A31 

Jl-82 ~(l/O) 

JI-Al --1(1/0) 

Jl-84 ---1(1/0) 

Jl-83 ---1(1/0) 

J9_88 ---1(F5-15) 

Jl-A2 ~(1/0) 

J9-B7 ---j(F5-15) 

J5-2 --1(F5-23) 

Jl-A9 ---1(1/0) 

Jl-A31 ___,(l/O) 

JI-BIO ---1(1/0) 

J5-B (F5-23) 

J 1-87 ---1(1/0) 

J9-B4 ---j(F5-15) 

J6-24 ---j(F5-24) 
J6-25 ____,(F5-24) J8-A22 (F5-l) 
J6-26 ~(FS-24) 
J6-22 --1(F5-24) JB-A23 (F5-l) 
J6-21 ----i(F5-24) 

J6-23 ----i(F5-24) 

J9-B28 ~(F5-15) 

FIGURE 5-16, SECTOR BOARD ASSEMBLY (SHEET 4 OF 8) 
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• FIGURE 5-17, SERVO BOARD ASSEMBLY (SHEET 1 OF 10) 
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• ITEM IDENTIFICATION DRAWING TITLE 
NO. NO. 

77657501 PWA Servo 
1 77657520-1 PWB Servo 
2 77836070-1 PWB Socket Connector 
3 83479901-7 Key, Inject Mold 
4 10125702-0 Ser Flat I-Id 
6 77612165-9 Terminal, Slotted 
7 15144900-6 IC 74L800 
8 15145000-4 IC 741802 
9 15145100-2 IC 74L804 
10 15145400-6 IC 74L808 
11 15145600-1 IC 74181C 
12 15146300-7 IC 74L874 
13 15146400-5 IC 741886 
14 15146900-4 IC 7418175 
15 15147000-2 IC 7418193 
16 15148200-7 IC 7418283PC 
17 51812800-4 IC DualUA 747 
18 50252900-1 IC 75107 
19 51768200-1 IC Dual 
20 15150700-1 IC 96102 
21 15156600-7 IC 201A 
22 15129400-6 IC AH5012 
23 15164442-4 IC 14081-8 
24 15132600-6 IC Volt Regulator • 25 77835186-6 2N 2 907 A Transistor 
26 15148500-0 IC 741814 
27 15161700-8 IC 7418132 
28 75009935-0 Res Pac 2% 5. lK (13) 
29 83452207-0 Switch-10 Position 
30 83452201-3 Switch-4 Position 
31 94357500-1 Resistor Test Select 
32 92577253-5 Res l/2W 1% 357 
33 94360384-5 Res 1/4W 1% 7.50K 
34 94360443-9 Res 1/4W 1% 28.0K 
35 94360472-8 Res 1/4W 1% 56. 2K 
36 94360468-6 Res 1/4W 1% 51. lK 
37 94360482-7 Res 1/4W 1% 71.5K 
38 94360284-7 Res 1/4W 1% 750 
39 94360476- 9 Res 1/4W 1% 61. 9K 
40 94360362-1 Res 1/4W 1% 4.42K 
41 94360536-0 Res 1/4W 1% 237K 
42 94360386-0 Res 1/4W 1% 7.87K 
43 94360368-8 Res 1/4W 1% 5.llK 
44 94360344-9 Res 1/4W 1% 2.87K 
45 94360492- 6 Res 1/4W 1% 90.9K 
46 94360464- 5 Res 1/4W 1% 46.4K 
47 94360528-7 Res 1/4W 1% 196K 

FIGURE 5-17. 

• 
SERVO BOARD ASSEMBLY (SHEET 2 OF 10) 
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• ITEM IDENTIFICATION DRAWING TITLE 
NO. NO. 

48 94360480-1 Res 1/4W 1% 68. iK 
49 94360520-4 Res 1/4W 1% 162K 
50 94402104-7 Res 1/4W 5% 6.8 
51 94360400-9 Res 1/4W 1% 10.0K 
52 94360300-1 Res 1/4W 1% 1.00K 
53 75808537-7 Cap lOOV 10% O.OlUF 
54 75808520-3 Cap lOOV 10% 390 
55 94240416-1 Cap 50V 10% 27 
56 15164261-8 Cap, CER, AXIAL, NPO 
57 15164279-0 Cap 50V 2% 750 
58 15164268-3 Cap, CER, AXIAL, NPO 
59 94240444-3 Cap 50V 10% 0. 047UF 
60 75808513-8 Cap lOOV 10% 100 
61 75808516-1 Cap lOOV 10% 180 
62 24504369-0 Cap 15V 20% lOUF 
63 75808518-7 Cap lOOV 10% 270 
64 94240409-6 Cap 50V 111-t 1500 
65 75890977-4 Cap lOOV O. lOUF 
66 24504329-4 Cap 35V 20% 1. OUF 
67 51736700-9 Diode 1N914A 
68 50240105-2 Diode , Silicon • 69 50240106-0 Diode, Sil Zener 5. lV 
70 75808533-6 Cap lOOV 10% 4700 
71 50241403-0 Diode, Silicon 
71 50241400-6 Diode Special • , • lntch 
72 94240425-2 Cap 50V 10% 270 
73 94360200-3 Res 1/4W 1% 100 
75 94360250-8 Res 1/ 4W 1% 332 
76 94360339-9 Res 1/4W 1% 2. 55K 
77 50240104-5 Diode Zener 4W 4. 3V 
78 94358500-0 Jmpr Wire, Molded 

FIGURE 5-17, SERVO BOARD ASSEMBLY (SHEET 3 OF 10) 
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• 
SERVO BOARD 

SHC. 
PWA SH NO. 

r--,=--~5-vdc Al 
1 -- +5VOC Bl 
3 -- STROBE A2 J9-B15 (FS-15) 
2 -- CYL AD/1) B2 Jl-A16 (1/0) 

2 -- eYL A0/1 
A3 
B3 Jl-B16 (1/0) 

2 
A4 

- CYL AD/2 B4 Jl-A17 (1/0) 

2 
A5 

- CYL A0/3 B5 Jl-B17 (1/0) 

2 -- CYL A0/4 
A6 
86 Jl-A12 (1/0) 
A7 

2 - CYL A0/5 B7 Jl-B12 (1/0) 
AB 

2 -- CYL A0/6 BB Jl-A13 (1/0) 
A9 

2 -- CYL AD/7 B9 Jl-B13 (1/0) 
AlO 

2 -- CYL AD/8 BlO Jl-A24 (1/0) 
3 - RTZ STR All Jl-AlO (l/O) 
2 - REV STOP Bll J4-1 (F5-20) 

A12 
5 -- CYL INH B12 .14-20 (F5-20) 

A13 
6 -- SERVO EN Bl3 J9-AIO (F5-15) 

A14 
3 --AD ACK B14 J1-B24 (1/0) 
3 --TfWA!J A15 J9-B17 (F5-15) 

• 3 -~ B15 J1-A19 (l/O) 
A16 

6 -sm B16 - J9-Al4 (F5-15) 
A17 

3 -- RTZS 817 Jl-826 ---i (1/0) 
3 --AUX STR SPARE AlB 
3 --CYL STR 818 Jl-814 (1/0) 

A19 
3 -- 3A2 SELECT 819 J9-84 (F5-15) 
4 --ZONE A20 Jl.i-B3 (F5-19) 
5 --ON CYL2 820 J9-A3 (F5-15) 
5 -- OFF:ZERO A21 J9-A15 (F5-15) 
6 --REOT:DI 821 J4-5 (F5-20) 

A22 
6 -- FEOT:DI 822 J4-3 (F5·20) 
5 --AMP RET A23 J2-5 (F5-21) 
5 --VEL:AN 823 J4-14 (F5-20) 
5 --COS:OI A24 J4-l 1 (F5-20) 
5 --PWR AMP 824 J2-27 (F5-21) 

A25 
5 --SIN:AN ~ 825 J4-7 (F5-20) 
3 -- SERVO MON+ A26 J9-A27 -----1 (F5-15) 
3 -- SERVO MON+ 826 J9-A27 (F5-15) 
3 -- :iERVO MON- A27 J9-A30 ----f (F5-15) 
3 -- SERVO MON- 827 J9·A30 (F5·15) 
3 -- -24 voe A2B 
3 -- -24 voe 82B 
I --GNO A29 
I --GNO 829 
3 -- +24 voe AJO 
3 --+24 voe 830 
I -GNO A31 

L_..!...~~~_o-1 831 

,- -- ' 
~-~~a_..1 

• FIGURE 5-17. SERVO BOARD ASSEMBLY (SHEET 4 OF 10) 
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• ITEM NO. IDENTIFICATION NUMBER DRAWING TITLE 

75297105 PWA Data Recovery 
1 75297005 Board PC Data - Recovery 
2 77836070 PWB Socket Connector 
3 51768200 IC Dual 
4 36187900 IC 7453 
5 15112700 IC 75L04 
6 15158700 IC 74Sl40 
6 00005070 IC 500 HM Dual, Intch 
7 15161700 IC 74LS132 
8 96744156 IC 7474 
8 15104800 IC 7474, Intch 
9 88882100 IC 74HOO 
9 36188700 IC CA 74HOO HS Quad, Intch 

10 88885300 IC 74820 
10 50254900 IC Dual 4, Intch 
11 15158600 IC 74S112 
11 15109400 IC 74Sl12, Intch 
12 15160600 IC 93 Ll 6 .••• Intch 
12 15146800 IC 74LS161 
13 88884500 IC 74 SOO 
13 50254600 IC 74SOO, Intch 
14 88883700 IC 74S04 

• 14 15109200 IC 74S04, Intch 
15 88923000 IC 74$74 
15 15109700 IC Dual D Flip-Flop, Intch 
16 88884200 IC 74S10 
16 50254700 IC Triple 3, Intch 
17 15104301 IC 9602. Intch 
17 88886500 IC 9602 
18 88924500 IC 7 404, lntch 
18 36187100 IC 7404, Intch 
19 83452204 Switch, 7 Position 
21 83406502 Delay Line 100 NS 
22 83406501 Delay Line 50 NS 
23 15130400 Volt Regulator 
24 94360300 Res l/4W 1% 1. OOK 
2.3 9436043·) Res l/4W 1% 20. 5K 
27 94360335 Res l/4W 1% 2. 32K 
28 9·1:3()0224 Res 1/4W 1% 178 
29 94360220 Res 1/4W 1% 162 
30 94360359 Res l/4W 1% 4.12K 
31 9·1:360232 Res 114W 1 % 215 
32 94360316 Res l/4W 1% 1.47K 
33 94360200 Res l/4W 1% 100 
34 94360257 Res 114W 1% 392 
35 94360280 Res 1/4W 1% 631 
36 9436~16.S Res 1/4W 1% 51.1 
37 94360165 Res l/4W 1% 47. 5 
38 94360264 Res l/4W 1% 464 • 39 94360272 Res l/4W 1% 562 

FIGURE 5-18. DATA RECOVERY BOARD ASM (SHEET 2 OF 7) 
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• ITEM IDENTIFICATION DRAWING 
NO. NUMBER TITLE 

40 24500131 Res 1/2W 5% 47 
41 92496147 Cap 200V 10% 1200 
42 94227236 Cap 300V 2% 270 
43 92496267 Cap Non 200V 10% 220 
44 92496393 Cap Non 80V 10% 0. 033 UF 
45 24504353 Cap lOV 20% 33 UF 
46 92496227 Cap lOOV 20% 0.01 UF 
47 24504339 Cap 35V 20% 6. 8 UF 
48 24504329 Cap 35V 20% 1. 0 UF 
49 51736700 Diode lN 914A 
50 50241403 Diode Special 
50 50241400 Diode Special ••••• Intch 
51 11801200 Spec Diode Germanium 
52 50210310 TSTR, SNPN, 15V NN 3646 
53 50211510 TSTR, 2N4258 SPNP 12V 
55 50240146 Diode Silicon 
57 24553500 Diode Silicon Planar 
58 92498021 Terminal, Swaged 
59 94335900 Pad-Transistor Mtg 
60 83479801 Key , Inject , Mold 
61 10125703 Ser Flat Hd • 62 75312701 Spec-Epoxy Adhesive 
64 15148500 IC 74LS14 

FIGURE 5-18. DATA RECOVERY BOARD ASSEMBLY {SHEET 3 OF 7) 
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SCH. 
SH. NO. PWA A2.J12 r---------> f----

3 - +5VDC Al 
3 -+5VDC Bl 
3 --SC. RET (GNO) A2 
3 --SC. RET (GNO) B2 
3 --SEP CLK A3 
3 -lliCIK BJ 
3 -SEP DATA ---..i A4 
3 --~A B4 
3 -so. RET (GNO) A5 
3 --SO. RET (GNO) B5 

A6 
B6 
A7 
B7 
A8 
BB 
AQ 
B9 
AJO 

J1-Al4 ---1(1/0) 

Jl-829 ---4(1/0) 

3 -RD SYNC --- BIO .---- J1-A18 ----1 (1/0) 
All 

3 RD SYNC 
SPARE 

3 --RD EN 

3 -- DR MON-

1 -- FT TRK 
GAP CLK 

1 --EN SPARE 
GAP CLK 

--SPARE 

3 -- -7.5 v 

-24 VDC 

---4-.t Bll 
A12 
B12 
A13 
B13 
A14 
Bl 4 1---- J1-A21 ----! (1/0) Jl -5 (F5-24) 
A15 ----< B15 J14-A6 ----f (F5-19) 
A16 ----< B16 J9-B19 ----I (F5-15) 
A17 
B17 
A18 
B18 
A19 
B19 
A20 
B20 
A21 
B21 
A22 
B22 
A23 
823 
A24 
B24 
A25 

_ __,.,.. 825 

A26 
B26 
A27 

- - J9-A26 ----f (F5-15) 

- J14-B6 ----f (F5-19) 

----1 B27 1---- J2-22 ---1 (F5-21) 
A28 
B28 
A29 

GND B2S' 1 
+24 voe A-X 

L_J_ ~~-~ }---- :ri J 
(A'Aos9~ ', -- __ .,,,, 

FIGURE 5-18. DATA RECOVERY JOARD ASM (SHEET 4 OF 7) 
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UIS 5 

Ul6 10 

UI I 6 

UIS II 
U19 II 

RES PL 
MOO ITEM 

RMI 9Z 
RMZ 92 

010 
CRI 

CR4 

REG 
VAi 

JI 

J2 

JJ 
J4 

Pl 

TrnM 
BD 

TPI 

TP2 
TP3 

TP4 

IND 
l I 

LZ 

Pl 
ITfM 

26 

26 

PL 
llf" 
27 

PL 
ITEM 

93 
93 
93 

PL 
ITEM 

81 
81 

81 

PL 
ITEM 

95 

.. 
"' 

~o® 

• 

l.O 
b 

..... 
-< 
:u 
0 

~I.DO' 
.t>OO 

/ 

N 

• 



• 
ITEM IDENTIFICATION DRAWING 
NO. NO. TITLE 

75891100 PWA - R/W/E ~2400 r/min) 
75880500 PWA-R/W/E 1500r/min) 

2 75891120 PWB RIW/E 
5 75300300 ID Read Matrix Special 
(j 75300400 Diode Matrix Special 
7 75300500 Current Zone Special 
8 75300600 ID R/W Fault Special 
9 75300700 Write Switch Special 

10 75300HOO IC Head Select Special 
11 15126900 IC 733C Video Amp 
12 15158600 IC 74S112 
13 88898200 IC 7410 
14 50252900 IC 75107 
15 88882200 IC 7411>1 
rn 15132600 IC Volt Regulator 
17 15146400 IC 74LS8fi 
lH H8924400 IC 7400 
19 39389700 IC 7404 
19 51701800 IC 7 404, Intch 
20 75752300 Transistor Power • 21 75752400 Transistor Power 
22 50210310 TSTR, SNPN, l5V NN3fl4fi 
23 75722201 T rnnsistor NPN 2N22 l 9A 
24 50211210 TSTR, SPNP, flOV NN3fl45 
25 50241001 Diode Silicun 
26 50241403 Diode Special 
26 50241400 Diode Special •.••• Intch 
27 50240106 Diode , Sil Zene~ 5. 1 V 
30 943(j0lfl8 Res I/4W 1% 51. 1 
31 943(jQ21fl Res l/4W 1% 147 
32 943(j0210 Res l/4W 1% 127 
:J:J 943(j0240 Res l 14W 1% 261 
:1.1 943fl0243 Res ll4W 1% 280 
:15 943fl0252 Res 1/4W 1% 348 
:rn 943fi02GH Res 1/4W 1% 511 
:n 943602HH Res 1/4W 1% 825 
:J.'i 943()0300 Res l/4W 1% 1. OOK 
:rn 943()031() Rl's 114W 11t 1.47K 
·10 94360332 Res 114W 1% 2. 15K 
H 943()0340 Res l/4W l'lt 2. filK 
42 943fi034H Res I14W l'.'~ :1. lfiK 
43 !>43fio:rno Res 1/4W 11,k, 4. 22K 
·14 94360:HiH Res 1/4W l'!'r 5. llK 
45 94360375 Res 11-tW I'}( fi. 04K 
·Hi 94360220 Res l /4W 11¥ lfl2 
47 943fi0400 Res 1 /4W 11%, 10. OK 

• FIGURE 5-19. READ/WRITE/ERASE BD ASM (SHEET 2 OF 7) 
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ITEM NO. 

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

IDENTIFICATION NUMBER 

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

DRAWING TITLE 

Res 1/4W 1% 42. 2 
Resistor 3. 3 Ohm 1/4 
Res 1/4W 5% 10 
Res l/4W 1% 2000K 
Cap 15V 20% 68UF 
Cap 20V 20% 15UF 
Cap 15V 20% 22UF 
Cap 25V 20% 6. 8 UF 
Cap 20V 20% 3. 3UF 
Cap lOV 20% 4. 7UF 
Cap 50V 10% 3300 Used on 75891100 Only 
Cap 50V 10% 1000 Used on 75891100 Only 
Cap 50V 10% 1500 Used on 75880500 Only 
Cap 50V 10% 0. OlUF 
Cap lOOV 20% 0. OlUF 
Cap 500V +/-PF 47 
Cap 300V 2% 270 
Cap lOOV 2% 430 Used on 75880500 Only 
Cap 300V 2% 100 
Cap 500V 2% 150 Used on 75880500 Only 

• 

Cap lOOV 2% 1200 • 
Cap 50V 10% 0 .10 UF 
Cap lOOV 2% 820 Used on 75891100 Only 
Cup 50V 10% 5600 
Stud, Press 
Terminal, Swaged 
Pad-Transistor Mtg 
Cap 50V 10% 470 
Res 1/4W 1% 2. 87 
Key, Inject. Mold 
Ser Flat Hd 
Spec-Epoxy Adhesive 
Nut, Lock 
Res l/4W 5% 4.3 
Socket 16 Pin 
Header 4 Pin Rt Angle 
PWB Socket Connector 
Inductor lOUH Used on 75891100 Only 
Inductor 15UH Used on 75880500 Only 
Terminal, Slotted 
74LS03 
IC 74S04 
Cap 50V 2% 3300 

FIGURE 5-19, READ/WRITE/ERASE BD ASM (SHEET 3 OF 7) • 
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• SCH, 
PWA SH. NO. 

r----------1 
J -- s voe <\I 
J -- s voe Cl 

A2 
2 -- WR EN 82 --- J9-B22 ----i(FS-15) 
2 -- WR DATA A3 Jl-819 ---;(1/0) 
2 -- ZONE 83 Jll-A20 ---1(F5-17) 
I -- ER EN A4 J9-B26 ----i(F5- I 5) 
I --W/E INH 84 J9-A24 ------j( F5- I 5) 
I -HS/I A5 Jl-87 ------i< 1/0) 
I - HS;t> 85 Jl-827 ---41/0) 
3 - RU'"1JATA A6 J12-Bl5 ----j'(F5-IB) 
3 --FTTRK B6 Jl2-B23 ----j'(FS-IB) 
3 --GND A7 
I -- CR FLT 87 - J9-BI 2 ~F5-15) 
3 --GND AB 
3 --GND B& 
3 --GND A9 
3 -GND 89 
3 --GND AIO 
3 --GND BIO 
3 --GND Al I 
3 --GND Bl I 
3 --GND Al2 
J --GMO Bl2 
J --GND Al3 
J --GND 813 
J --GND Al4 
3 --GND 814 
J -- R,W, MON• - Al5 
3 -- R.W. MON• BIS J9-A29 ___,(F5-15) 

Al6 
J __ •24 voe 816 • Al7 

817 
3 --R W, MON- AIB 
3 --R W, MON- BIB J9-B27 ------f (F5-l 5) 

Al9 
3 -- -22 voe 819 
J --GND A20 
3 -GND 820 
3 --GND A21 
3 --GND 821 
J -GND A22 
3 -GND 822 
3 -GND .t-.23 3 -GND 823 
3 --GND A24 
J --GND 824 
3 -GND A25 
3 -GND 825 
J --GND A26 
3 -- RD SIG 8 826 Jl-821 ---f(I 0) 
3 --GND A27 
3 --RD SIG A 827 Jl-822 -----1(1. 0) 
3 ---22 voe A2B 
3 ---22 voe 82B J -GND A29 3 -GND 829 3 
-- 1 22 voe AJO 3 -- •22 voe 8Xl 3 --GND AJI 

3 --GND 831 L_ _________ , 

,-z-i18S:;-", 
'------""" 

• FIGURE 5-19. READ/WRITE/ERASE BD ASM (SHEET 4 OF 7) 
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FIGURE 5-20, AGC SERVO PREAMP BD ASM (SHEET 1 OF 6) 

• 
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• ITEM NO. IDENTIFICATION NO. DRAWING TITLE 

77658600-0 PWA, AOC Servo Preamp 
77658620 PC Bd, AGC Pre Amp 

1 77831221 PC Bd, AGC Pre Amp (ITCH) 
2 50240115-1 Diode Silicon 
3 51736700-9 Diode 1N 914A 
4 94359510-8 Connector 3M 20 Pin 
5 83453805-0 Cap 100V 10% 0. 047 UF 
6 '. 5808526-0 Cap 100V 10% 1200 
7 92496205-3 Cap lOOV 10% 100 
8 95593012-8 Capacitor 150 PF 1000 
9 95593008-6 Capacitor Disk lOOOV 
10 94227244-4 Cap lOOV 2% 560 
11 92496215-2 Cap 100V 10% 1000 
12 94227250-1 Cap 100V 2% 1000 
13 83465070-7 Cap 600V 2% 0. 0022UF 
14 75808531-0 Cap lOOV 10% 3300 
15 93453801-9 Cap lOOV 10% 0. 0~2UF 
16 83453835-7 Cap 200V 10~6 O. OlOUF 
17 24504382-3 Cap 20V 20% lOUF 
19 24504329-4 Cap 35V 20% 1. OUF 
20 24504339-3 Cap 35V 20% 6. 8UF 
21 92496227-7 Cap lOOV 20% 0.01 UF 

• 22 75743703-3 Header-Right Angle 
23 757 43705-8 Header-Right Angle 
24 94360336-5 Res 1/4W 1% 2.37K 
25 94360368-8 Res 1/4W 1% 5.llK 
26 94360204-5 Res 1/4W 1% 110 
27 94360384-5 Res 1/4W 1% 7.50K 
28 94360400-9 Res 1/4W 1% 10.0K 
29 94360429-8 Res 1/4W 1% 20.0K 
30 94360468-6 Res 1/4W 1% 51. lK 
31 94360500-6 Res 1/4W 1% lOOK 
32 94360529-5 Res 1/ 4W 1% 200K 
33 94360596-4 Res 1/4W 1% 1.00Meg 
34 94360328-2 Res 1/4W 1% 1.96K 
35 17705946-6 Res 1/4W 5% 2. 7 Meg 
36 94360446-2 Res 1/4W 1% 30.lK 
38 24500153-2 Res 1/2W 5% 390 
39 94372604-2 Res Vari 20% 2. OK 
40 94372606-7 Res Vari 20% 10K 
41 83453809-2 Cap lOOV 10% 0. 10 UF 
46 94360300-1 Res 1/4W 1% 1.00K 
47 94360329-0 Res 1I4W 1 % 2. OOK 
48 83452801-0 IC CA3i3llT 
49 83452804-4 IC CA3080T 
51 15126600-4 IC LM339 
52 15135100-4 IC 4053B 
53 16547200-2 Trans PNP 2N2907A 

• 54 83452805-1 Volt Reg 78L12 AWC 

FIGURE 5-20. AGC St::RVO PREAMP BD ASM (SHEET 2 OF 6) 
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• 
ITEM NO. IDENTIFICATION NO. DRAWING TITLE 

55 83452806-9 Volt Reg 79M05 
56 92498021-2 Terminal, Swaged 
57 75738867-3 Spacer-Standoff 
58 95593011-0 Capacitor 56 PF 
59 94356358-5 Inductor 6800UH 
60 94356356-9 Inductor 4700UH 
61 51853102-5 Heatsink 
62 94227240-2 Capacitor MICA 390 P 
63 94360452-0 Res 1/4W 1% 34. SK 
64 94360388-6 Res 1/4W 1% 8.25K 
65 94335903-4 Pad-Transistor Mount 
66 94335900-0 Pad-Transistor Mtg 
67 94335901-8 Pad-Transistor Mount 
68 75808504-7 Cap lOOV 10% 18 
69 75808506-2 Cap lOOV 10% 27 
70 17705953-2 Res 1/4W 5% 5.1 Meg 
71 15156600-7 IC 201A 
72 94360274-8 Res 1/4W 1% 590 
73 17705944-1 Res 1/4W 5% 2.2 Meg 
74 50241403-0 Diode Special 
74 50241400-6 Diode Special. ••.. Intch • 75 94360361-3 Res l/4W 4.32K 1% 

FIGURE 5-20. AGC SERVO PREAMP BD ASM (SHEET 3 OF 6) • 
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AGC SERVO PREAMP 
AJP2 ------~ 

SCH. AJJ2----~ 
SH NO. PWA r-------------.---.-.-...._, 

I -REV STP 
2 --FEOT 
2 --GND 
2 --REOT 
2 --GND 
2 --SIN 
2 --GND 
2 --+sv 
2 --GND 
I --cos 
2 --GND 
2 --PRE. MON+ 
I --VEL 
2 --PRE. MON-
2 --GND 
2 ---22V 
2 --+22V 
2 --SEARCH 

L _ _: _-= £.Y.!:..: :!!.J.!:!. _ - __ ....___......____, 

A2P4 

A2J4 

I Jll-811 ----l(F5·17) 
2 

JI I· 822 -i (FS-17) 3 
4 
5 JI 1-821 ----1 (F5·17) 
6 
7 Jll -825 ----1 (F5· I 7) 
8 
9 
10 
II Jll -A24--; (F5-l 7) 
12 
13 J9-830 ----1 (F5·15) 
14 JI 1-823 --f (F5-17) 
15 J9-829 ---I {F5·15) 
16 
17 
18 
19 J9-Al7 ---1 (FS-15) 
20 Jll-812 --1 (F5-17) 

FIGURE 5-20, AGC SERVO PREAMP BD ASM (SHEET 4 OF 6) 
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ITEM NO. 

1 
2 
3 
4 
5 
7 
8 
9 

10 
11 
12 
13 
13 
14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
52 

IDENTIFICATION NO. 

77830321-4 
77830323-0 
22940804-2 
22940901-6 
75752300-6 
75752402-0 
50221700-3 
15151500-4 
50241001-2 
51736700-9 
50240920-4 
77832208-1 
77612612-0 
83465304-0 
92496227-7 
17706043-1 
24504386-4 
94360236-7 
94360200-3 
24500139-1 
94318601-5 
24507118-8 
24507139-4 
24507170-9 
94318632-0 
94318661-9 
94318697-3 
62065805-4 
95594151-3 
77613025-4 
94360100-5 
75808402-4 
75808403-2 
75808448-7 
75808451-1 
97109269-7 
75811802-0 
95596205-5 
75738874-9 
94240452-6 
77830635-7 
94646506-0 
94318625-4 
93650012-6 
50240108-6 
75738858-2 
83456701-8 
92512399-4 
92743168-4 

DRAWING TITLE 

PWA Pwr Sup #1 
PWB Pwr Sup #1 
Relay Gen Purp 3P DT 
Helay Socket 
TransiPtor Power 
Transistor Power 
Transistor MJ 4502 
Volt Regulator 
Diode Silicon 
Diode lN 914A 
Diode Zener 
Diode Silicon 
Thermistor Probe 
Therm Sensor Switch-Intch 
Cap lOOV 20% . 01 UF 
Cap 50V 20% 4. 7UF 
Cap 20V 20% 47UF 
Res 1/4W 1%237 
Res l/4W 1% 100 
Res 1 /2W 5% 100 
Resistor WW 3W 1. 5 
Res lW 5% 51 
Res lW 5% 390 
Res lW 5%2.0K 
Resistor WW 3W 100 
Resistor WW 3W 1000 
He sis tor WW 3W 0. 5 
Resistor 
Res Fxd Wire WD lOW 
Thermistor 
Hes 1/4W 1% 10.0 
Conn Wafer 3- Pin 
Conn Wafer 3- Pin MFM 
Conn Wafer 6- Pin 
Conn Wafer 6- Pin 
Conn 32 Pin Male 
Heat sink 
Heat sink 
Standoff 
Cap 50V 10% 0. 22MF 
Motorola Tran 2N6030 
Motorola Tran 2N 5630 
Res Wire WD 3W 50 OH 
Stud-Self Clinching 
Volt Reg· 6. 2V 5% 
Standoff 
Pwr Bd Harness Assy 
Res lW 1. 2K 10 
Screw SS Pun Hd 6- 32 

FIGURE 5-21. POWER SUPPLY BD NO. 1 (SHEET 2 OF 5) 
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ITEM 
NO. 

53 
54 
55 
56 

58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

74 
75 
'76 
77 

80 

IDENTIFICATION DRAWING TITLE 
NO. 

95510026-8 Nut Hex Mach Screw 
10126103-0 Wash Int Tooth LK #6 
83475701-5 Std Off-Wind Tunnel 
92743164-3 Screw SS Pan Hd 6-32 

92743088-4 Screw-Mach Hd SS 4-4 
10126101-4 Wash Int Tooth Lock 
10125103-1 Ser Nut-Hex Mach 4-4 
77830638-1 Heat Dissipator 
92743166-8 Screw-· Pan Hd 6-32X5 
94778801-4 Heats ink 
95882700-8 Connector 
75722200-5 Transistor NPN 
16547200-2 Trans PNP 2N2907A 
50240102-9 Diode-Zener 3. 6V 
94318604-9 Resistor 3 3W 
24500174-8 Res l/2W 5% 3. OK 
94360368-8 Res 1/4W 1% 5. llK 

83452901-8 Diode Al413 
92162069-6 Transistor 2N3055 
75752302-2 Transistor Power 
92583002-8 Nut Lock 

15164522-3 Res 1/4W 5% 2. 2 

CONNECTOR DESTINATION (SCH) 

J3 F5-31, BASEPLATE ELECTRONICS 

J4 & J5 F5-26, F5-27, F5-28, F5-29 or F5-ll, AC-DC 
POWER DISTRIBUTION. 

J6 

J7 & JB 

P2 

FS-22, POWER SUPPLY BO NO. 2 

FS-31, BASEPLATE ELECTRONICS 

DESTINATION NOT SHOWN - SIGNAL USED 
WHEN ADJUSTING HEADS TO BYPASS RELAY Kl. 

FIGURE 5-21. POWER SUPPLY BD NO. l (SHEET 3 OF 5) 
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Rll 
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Rl3 
Rl4 
Rl5 
Rl6 
Rl7 
RIB 
Rl9 
R20 
R21 
1'122 
R23 
R24 
1'125 
R26 
R27 
R28 
R29 
R30 

PL 
ITEM RES PL 

ITEM CAP 
22 R31 30 (I 

32 1'132 28 C2 

22 R33 28 (3 

26 R34 35 (4 

27 R35 28 cs 
31 R36 28 C6 

30 1'137 24 (7 

43 R38 49 (8 

43 R39 50 

43 R40 57 

23 R41 24 

24 R42 47 

23 R43 51 

23 R44 51 

23 R45 54 

33 R46 31 

27 R47 58 

22 R48 58 

22 R49 58 

28 R50 58 

29 Fi51 61 

25 R52 22 VOLT 
25 REG 
29 Vl'll 

42 VR2 

24 VR3 

26 VR4 

62 VR5 

- VR6 

41 VR7 

PL 
ITEM TSTR PL 

ITEM 
18 QI 8.45 
21 Q2 5 
17 Q3 36 
19 Q4 6 
19 QS -
60 Q6 7,45 
56 Q7 4,45 
60 as -

Q9 9,45 
QIO 20,45 
Qll 2 
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DIO PL 
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(RI 12 
CR2 12 
CR 3 12 

PL 
ITEM CR4 II 
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Rl2 24 
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RIS 23 
RIG 33 
R 17 
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Rl9 22 
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R 21 29 
R22 25 
R23 2S 
R24 29 
R25 42 
R26 24 
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R28 62 
R29 -
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RES PL 
ITEM 

R31 30 
f-_-----j -----1 

R32 ~~-
R33 28 
R34 35 -------
R35 28 
R36 28 
R 3 7 ~ ~- 49 
R39 so 
R40 57 
R41 24 

IR42 
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47 
R43 SI 
R44 SI 
R4S 54 
R46 31 
R47 58 
R48 58 
R49 58 
RSO SS 
RSI 61 

R S2 22 

CAP PL 
ITEM 

Cl 18 
~cz 21 

(3 17 -- --···---- --
(4 19 --
(5 19 
(6 bO 
(7 56 
ca 60 

VOLT PL 
REG ITEM 

VRI 14 
VR2 13 
VR3 13 
VR4 15 
VR5 hJ 

VR6 16 
VR7 52 

TSTR PL 
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QI 8.4 5 
---·--- ----- --· 

Q2 5 
Q3 36 
Q4 6 
OS 
06 7,45 
Q7 4,4 5 
QB 
Q9 9,4 $ 

QIO 20,45 
-

Qll 2 ---
Ql2 3 

DIO PL l 
ITEM• 

CRI 12 
CR2 I? 
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CR5 12 
CR6 12 
CR7 12 
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TPI 40 
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ITEM 
NO. 

1 
1 
2 
3 
4 
5 
G 
7 
8 
9 
10 
11 
12 
13 
14 
15 
lG 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2(j 

27 
28 
29 
30 
31 
32 
33 
35 
3fi 
38 
3!J 
40 
41 
112 
43 
44 
45 
46 
47 
4!l 

1DENTIFICAT ION 
NO. 
77830330-5 
77830334-7 
77830333-0 
75752300-6 
50219900-3 
95592700-9 
75722200-5 
lG54 7200-2 
75722201-3 
})5327201-0 
83464203-5 
51812800-4. 
50241001-2 
51736700-9 
50240102-9 
50240109-4 
50240117-7 
50240110-2 
n24HG227-7 
24504337-7 
24504339-3 
83464202-7 
75808533-G 
D43G0200-3 
!H3<i023G-7 
!l43!i0280-5 
!M3!i0284-7 
943!i0300- l 
!M 3n 032 n-o 
!l43Ci 03G 8-8 
!J43G0380-3 
943G0385-2 
!/ti 3G 0400-~J 
!l43G0448-H 
!l43G05GH-3 
24G00170-Ci 
75885251-1 
!J435!l502-5 
!J7 ll 3325- l 
!J21t<JH02 l-2 
!M31HG33-H 
!J43G0550- l. 
!M3G0240-!J 
!J3fi40012-G 
943:35!JOO-O 
!J5(i!J42 04-!J 
2450711H-8 
!H3G0400-!J 

DHAWING TITl,E 

PWA Pwr Sup #2 
PWB Pwr Sup tt2 
PWB Pwr Sup #2 1 Intch 
Transistor Power 
Transistor- Unijunction 
Transistor 2N 2905 
Transistor N PN 
Trans PNP 2N2!J07A 
Transistor NPN 2N2219A 
Silicon Triac 
Sensitive Gate Triac 
IC Dual UA 747 
Diode Silicon 
Diode 1N!J14A 
Diode-Zener 3. !iV 
Diode Silicon 
Diode Zener 
Diode Silicon 
Cap l 00 V 20'Yr .• U 1 UF 
Cap 35V :wrx. 4. 7UF 
Cap 35V 20s; G. HUF 
IC 
Cap lOOV 101;{ 11700 
Hes I/4W 1r;; 100 
Hrs l/4W 11;;. 237 
Res 1/4W I'Yr fiHl 
Hes l /4 W Jfi{. 750 
Hes l/:lW 1r;; 1. 001\ 
Hes l/4W 1r,'{ 2. 001\ 
Hes l/1!W 11Yr 5. I 11\ 
Res l/:IW Vii fi. 811\ 
Hes I/,IW 11;{ 7.GHI\ 
Hes l/:!W Vii 10. 01\ 
Hes l/:IW I';; 31. Iii\ 
Hes l/,IW ir,:; 51 I l\ 
Hes 1 /2W G';; 2. 01\ 
Diode, Si !icon Control 
Header Flat Cable 
Connector lleadcr 
Terminal, Swa~cd 
Hes is tor WW 3W 110 
Res 1 /:I W l ','; ~!321\ 
Hes l/I W l 1;1 :.rn l 
Stud-Self Clinching 
Pad-Transistor l\ltJ.!," 
Spacer 
Iles lW 5% 51 
Hef: l/.IW l';; IO.Of\ 

FIGURE 5-22. POWER SUPPLY ~ONO. 2 (SHEET 2 OF 5) 
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ITEM 
NO. 

50 
51 
52 
54 
55 
55 
56 
57 
58 
59 
60 
61 
62 
63 

5-70 

IDENTIFICATION 
NO. 

H43fi0355-5 
H43li031'M-5 
50240106-0 
94360373-8 
95794600-7 
15126()00-4 
75808537-7 
()43()0311-8 
!)43() 0325- 8 
!12583002-8 
94354832-1 
94360304-3 
94360429-8 
50241601-9 

AIPI 

SCH. AIJI 
SH. NO. PWA r---------------1 -LOCK RLV 1 I 

I -mttml 2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 10 
II II 
12 12 

-+5V 13 13 
14 14 
15 15 
16 16 
17 17 

2 -TERM PWR 18 18 
19 19 
20 20 
21 21 

2 - -7.5 VDC 22 22 
2 -TERM PWR 23 
1 -GND 24 
2 -AMP. RET 25 
2 -LOGIC GND 26 
2 -PWR AMP 27 
2 ---lOGIC GND 28 

-+22v 29 
)) 

2 -Kl RLY 31 
32 
33 
34 

CONNECTOR DESTINATION 
P6 F5-21, POWER SUPPLY NO. 1 

DRAWING TITLE 

Hes l/4W 11x 3.74K 
Hes l/4W 1% 7.50K 
Diode Silicon. Zener, 5. 1 V 
Res l/4W 1% 5. 76K 
IC LM339. • • • • lntch 
IC LM339 
Cap lOOV 10~ O. 01 UF 
Hes l/4W 1% 1. :30K 
Res l/4W 1% 1. 82K 
Nut Lock 
Capacitor Ceramic 
Res l/4W 1% l.lOK 
Res l/4W 1% 20.0K 
Diode Zener 1 % 

--A2P2 

A2J2 

1 J9-AI I --~ (F5-15) 
2 ---· J9-83 --I (F5-IS) 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 JI-BIB ----; (1/0) 
18 --I (1/0) 
19 Jl-818 ----; (1/0) 
20 --f (1/0) 
21 JI-BIB --f (1/0) 
22 J12-87.7 ---I (F5-1B) 
23 Jl-818 ---{ (1/0) 
24 
25 J11-A23 --f (F5-17) 
26 
27 Jll-824 --I (F5-17) 
28 
29 
)) 
31 
32 J9-Al6 --I (F5-15) 
33 
34 

FIGURE 5-22. POWER SUPPLY BD NO, 2 (SHEET~ OF 5) 
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FIGURE 5-23. SPINDLE MOTOR BRAKE ASM (SHEET 1 OF 3) 
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DRAWING TITLE 
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MAINTENANCE 6 

6.1 INTRODUCTION 
This section eontains the instructions required to maintain the Model H427ll Disk 
Drive. The information is provicted in the L'urm of preventive muintcnunce unu 
corrective ma.intenuce. All ruaintenunce should be performed by qualified. and t1·u.irwu 
service personnel, usii1[{ proced ur'e"s specified in this section. 

6.2 MAINTENANCE TOOLS 
The special tools required to muintain the disk drive are listed in Table 6-1. 

6.3 MAINTENANCE MATERIALS 
The materiuls used in the proced urcs of this section are listed in Table ()- 2. 

TABLE 5-1, MAINTENANCE TOOLS 

DESCRIPTION CDC PART NUMBER 
Plas-dc--Feeler Gauges 

Head Alignment Tool 
Force Gauges, 0-200 Grams and 0 to 
10 lbf-in** 
Multimeter, Simpson 260 (or equivalent) 
Oscilloscope, Dual-Trace, Tektronix 453 
(or equivalent) 
Ball Allen Drivers (1/16, 0.050, 9/64, 
5/32, o/32 
CE Disk Cartridge Model 847-51 
Card Extender 

Card Extractor 
Fault Board Kit, including: 

Fault Board 
Instruction Manual 

Armature Plate Simulator 
Pin Extractor for Voltage Plug A1P12 
Molex Products Corp. 
HT-2038 Extractor 
OEM Field Tester 

Torque Screwdrivers 1-30 lbf-in 
1-100 lbf-in with Hex Bit Adapter 
and Phillips Adapter 

Bulb Removal Tool 

Commerci a 11 v--;waTlaDl e 
plastic shim 
75797900 
Commercially Available 

89296000 
75861504 
83485801 (or equivalent)* 

83457801 
75863204 
75535900 
83455500 

77833135 

Comnercially available 

83439200 

*I WA•NING j Exercise care to avoid damage to cards or to attached 
components, when using card extraction tool. PWA 1 s can be 
damaged by static electricity if not properly handled. See 
Removal and Replacement Procedure for PWAs Section 6.6.17 . 

**International Standard units for torque: poundsforce-inches (lbf-in). 

77641952-E 6-1 



TABLE 6-2, MAINTENANCE MATERIALS 
MATERIAL SOURCE 
Gauze, Lint-Free Control Data 12209713 
Media Cleaning Solution Control Data 82365800 
Loctite, Grade C or #242 Loctite Corporation 
Lor.tite Primer, ·Grade N Loctite Corporation 
Tongue Depressors Commercially available 
Tape, Masking Commercially available 
Duco Cement (or Equivalent) Cornmerc i ally available 
Adhesive (RTV 108) Commercially available 

6.4 MAINTENANCE INDEX AND SCHEDULE 
The Model 94271-1 is designed to require minimal preventive maintenance. The pre­
ventive maintenance index provided in Table 6-3 is meant to be used only us a gen­
eral guideline. The preventive maintenance index consists of seven levels based on 
a calendar period or on hours of operation (whichever comes first). 

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

• 

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

6.5 
6.5.1 

PREVENTIVE MAINTENANCE PROCEDURES 
CONTROL PANEL LAMP REPLACEMENT 

r .•••••••..... , Do not remove buttons from alternate action switches when they 
: CAUTION : are in the depressed position or internal damag·e to the switch will 
'--------·····: occur. 

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

2. Using the bulb removal tool, remove t 1 ,· lamp from the socket. (Do not turn the 
lamp since it is a plug-in device). 

3. Install new lamp. 
4. R<J-install Switch Button. Care must be taken that the metal tabs on the push­

button bracket do not come in contact with the metal clamps supplying voltage 
to the lamp or damage to the switch logic will occui:. 

6,5,2 INSPECT AND CLEAN READ/WRITE HEADS 
1. Depress START /STOP switch to STOP (out) and wait for spindle to 8top rotating· 

(START /STOP light extinguished). 
2. Open top cover. 
3. Set main circuit breaker to off position. 
4. Remove electronics cover. • 
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TABLE 6-3, MAINTENANCE INDEX AND SCHEDULE 

PREVENTIVE MAINTENANCE Schedule 

Control Panel Lamp Replacement 
Inspect and Clean Read/Write Heads 

Disk Cartridge Inspection and Cleaning 
Fixed Disk Inspection and Cleaning 
Absolute Filter Removal and Replace111ent 

(Office or Industrial Environment) 
Absolute Filter Removal and Replace111ent 

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

Inspect and Dry Magnetic Chuck 

DEFINITION OF SCHEDULE 
Level 0 - Daily, depending on condition state 

6 

3 

3 

3 

4 

5 

3 

3 

5 

0 

Level 1 - Weekly or 150 hours (no preventive maintenance scheduled) 
Level 2 - Monthly or 500 hours (no preventive maintenance scheduled) 
Level 3 - Quarterly or 1500 hours 
Level 4 - Semi-annually or 3000 hours ( no preventive maintenace scheduled) 
Level 5 - Annually or 6000 hours 
Level 6 - 15,000 hours 

CORRECTIVE MAINTENACE 
..-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---! 

REMOVAL AND REPLACEMENT PROCEDURES (R&R) 
~~~~-~-.--~~~~~~~~~-! 

Title 
Actuator Assembly R & R 
Head R & R 
EQT Assembly R & R 
Fixed Disk R & R 
Position Transducer Scale R & R 
Velocity Transducer R & R 
Velocity Transducer Magnet R & R 
Spindle Assembly R & R 
Cartridge Disk Index/Sector Transducer R & R 
Fixed Disk Index/Sector Transducer R & R 
Static Eliminator R & R 
Sector Ring R & R 
Cartridge On Switch R & R 
Disk Brush Assembly R & R 
Brush Motor R & R 
Spindle Drive Motor Assembly R & R 

77641952-A 

Pa rag~i!Q_h _No. 
6.6.1 
6.6.2 
6.6.3 
6.6.4 
6.6.5 
6.6.6 
6.6.7 
6.6.8 
6.6.9 
6.6.10 
6 .6.11 
6.6.12 
6.6.13 
6.6.14 
6.6.15 
6.6.16 

6-3 



TABLE 6-3, MAINTENANCE INDEX AND SCHEDULE (CONTINUED) 

CORRECTIVE MAINTENANCE 

REMOVAL AND REPLACEMENT PROCEDURES (R&R) cont'd 
Title Paragra~h No. 
Card Cage Printed Circuit Board R & R 6.6.17 
Power Supply R & R 6.6.18 
Piggyback Power Board R & R 6.6.19 
Ca rd Cage /Mother Bo a rd R & R 6.6.20 
Blower Motor Assembly R & R (Base Cabinet) 6.6.21 
Blower Motor Assembly R & R 6.6.22 
Drive Motor and Belt R & R 6.6.23 
Idler Motor and Belt R & R 6.6.24 
Pack Lock Assembly or Pack Lock Solenoid R & R 6.6.25 

CHECK AND ADJUSTMENT PROCEDURES (C&A) 
Title Paragraph No. --
Temperature Stabilization Check and Adjustment 6.7.1 
AGC Servo Preamplifier and Inductosyn C & A 6.7.2 
FEOT Check and Adjustment 6.7.3 
Head Alignment Check and Adjustment 6.7.4 
Head Skew and Index-to-Burst Period Check 6.7.5 

and Adjustment 
Track Indicator Check and Adjustment 6.7.6 
Cartridge-On Switch Check and Adjustment 6.7.7 
Static Eliminator Check 6.7.8 
Disk Brush Switch Check and Adjustment 6.7.9 
Cartridge Index/Sector Transducer C & A 6.7 .10 
Fixed Disk Index/Sector Transducer C & A 6.7.11 

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

Do not smoke while cleaning heads. Do not touch head face. When 
: .. CA.uii(),;,i ·: cleaning or buffing, always move tongue depressor perpendicular 
: .............. : to length of head /arm assembly. Do not leave residue or lint on head 

faces. 

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

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

lightly b·1ff head face. 

7. Install act •.1tor by performing replacement steps 1 through 22 of Actuator 
Removal and Replacement procedure, if lower heads were cleaned. 
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6.5.3 DISK CARTRIDGE INSPECTION AND CLEANING 
1. Depl'ess STAHT /STOP switch to STOP (out) and wait for spindle to stop 

rotating· (START /STOP lamp exting·uished). 
2. Remove disk cartridge. 
3. Using a brig·ht, directional light, inspect both sides of disk. If disk is dirty, 

have disk cartridge cleaned. 
4. If disk surface is scratched, cartridg·e should be replaced. 

6,5,4 FIXED DISK INSPECTION AND CLEANING 
Cleaning of fixed disl< will not normally be necessary, if disk area is kept covered. 
Clean disk by performing the following· procedure. 

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

2. 

3. 

4. 

5. 

G. 

7 . 

8. 

Inspect fixed disk brushes for dust. If brushes are dirty and show excessive 
wear, l'eplace all brushes. 
Slowly rotate spindle by hand and inspect both sides of disk. If scratches are 
found, replace disk. 
To clean disk, wrap a piece of lint free gauze around tonp.:ue depressor and 
dampen (do not soak) with media cleaning solution. 
While rotating: spindle by hand, move tip of spatula (applying moderate pressure) 
across disk to outer edge. 
Repeat step 5 for both disk surfaces until gauze comes away clean from disk 
surface. 
Wrap a clean, dry piece of gauze around spatula and repeat step 5 to remove 
any residue left by cleaning solution. 
To complete installation, perform replacement steps 4 throug·h 9 of fixed disk 
removal and replacement procedure. 

6,5,5 ABSOLUTE FILTER R & R 
1. Depress START /STOP switch to STOP (out) and wait for spindle to stop rotating 

(START /STOP lamp extinguished). 
2. Open top cover (base cabinet only). 
3. Set main circuit breaker to off position. 
4. Using u 5 / 32 Allen driver, place tool into holes on end paneis and 

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

only). 
6. Loosen filter clamp (Figure G-1) and swing clamp clear of filter. 
7. Remove filter expander bracket. 
8. Slide blower expander forword until filter is free. 
9. Remove filter. 

10. Remove per-filter (Rack Mount Units only). 
11. Clean pre-filter (Rack Mount Units only). 
12. Secure pre-filter to new absolute filter by applying Duca cement at the four 
13. corners. Use old filter as a reference making sure pre-filter does not block 

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

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

14. Install filter expander. 

77641952-B 6-5 



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

PREFILTER (RACK MOUNTED UNITS ONLY) 

i 
I 

.~ l_ ' 

BRAKE AND SPINDLE 
DRIVE MOTOR ASSEMBLY 

FIGURE 6-1, FILTER MOUNTING 
15. Install expander bracket. 
16. Install filter clamp. 
17. Install cabinet side skin. 
18. Close top cover. 
19. Install front and rear end panels (base cabinet only). 

6.5.6 PRE-FILTER CLEANING (BASE CABINET) 
1. Using a 5 I 32 Allen driver, place tool into hole on front end panel and remove 

panel by loosening hardware. 
2. Remove pre-filter from cabinet. 
3. Remove pre-filter element from aluminum frame and clean by washing in warm 

water and soap. 
4. Rinse and dry filter element and install in aluminum frame. 
5. Install filter in cabinet. Insure that expanded metal screen is up. 
6. Install front end panel. 
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6.5.7 PRE-FILTER CLEANING (RACK MOUNT UNIT ONLY) 
1. Depress START /STOP switch to STOP (out) and wait for spindle to stop 

rotating (START /STOP lamp extinguished). 
2. Set main circuit breaker to off position. 
3. Loosen filter clamp (Figure 6-1) and swing' clamp clear of filter. 
4. Remove filter expander bracket. 
5. Slide blower expander forward until filter is free. 
6. Remove pre- filter. 
7. Clean pre-filter by washing' in warm water and soap. 
8. Rinse and dry pre-filter. 
9. Install pre-filter to absolute filter by applying Duca cement at tho four 

corners, making· sure pre-filter does not block unfiltered side of absolute 
filter. 

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

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

6.5.8 DISK BRUSH CHECK AND REPLACEMENT 
1. Perform removal steps 1 through 11 of disk brush assembly R &R procedure. 
2. If disk brushes are dirty and show excessive ware, replace all brushes. Pull 

brush horizontally to remove from holding bracket. The new brush snaps into 
place when seated properly. 

3. Perform replacement steps 3 throu~:h 11 of disk brush assembly .removal and 
replacement procedure. 

6.5.9 INSPECT AND DRY MAGNETIC CHUCK 
This procedure should be performed at least once each day, if device ~es through 
~ewpo1n(ctaily ~- - ------ ---- ------ ----

If the Drive is stored or operated in environmental conditions outside 
the envelope in the Product Specification, condensation will f'orm in 

NOTE: the Drive. In order to prevent corrosion, use a soft absorbent cotton 
cloth and wipe dry the surface of the Chuck. 

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

2. Remove disk cartridge. 
3. Inspect Magnetic Chuck for condensation. 
4. If condensation is present use a soft absorbent cotton cloth and wipe dry. 

6.6 
6.6.1 

CORRECTIVE MAINTENANCE PROCEDURES <R & R) 
ACTUATOR ASSEMBLY R & R 

\ 

The actuator assembly must be removed. to clean or replace lower read /write heads. 

e REMOVAL 

1. Depress START /STOP switch to STOP (out) and wait for spindle to stop 
rotating (START /STOP lamp exting·uished). 
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2. Remove Disk Cartridge. 
3. Remove top cover by lifting cover straight up (base cabinet only). 
4. Set main circuit breaker to off position. 
5. Remove electronics cover from card cage. 
6. Using a 5 I 32 Allen driver, place tool into hole on rear end panel and 

remove panel by loosening hardware (base cabinet only). 
7. Remove power supply cover and disconnect A1P5. 
8 .. Disconnect A3Pl, A3P2, A3P3, A3P4, A3P5 and A3P6 from AGC Preamplifier. 
9. Remove the four screws securing the AGC preamplifier to the magnet and 

remove preamplifier. 
10. Between the two sets of upper and lower heads, and approximately half way 

along the length of the head arm assembly, insert a 1/16 inch (l,59 mm) 
thick, 1/2 inch (12.7 mm) wide rolled up masking tape (or similar spacer) 
to prevent the head pads from touching when actuat'Jr is removed. 

11. Remove card cage, by performing removal Steps 1 t hroug·h 13 of card cage 
removal and replacement procedure. 

12. Loosen velocity transducer set screw through hole in pre-amp and mag·net 
assembly. Remove veloci'l.y transducer end cap and velocitv transducer 
(see Figure 6-2 and 6-10), 

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

14. Move carriag-e and voice coil assembly forward. 
15. Lift magnet slightly and very caref11lly slide the magnet assembly out from 

the voice coil. Extreme care must be taken to avoid any bending stress to 
the velocity transducer magnet, 

16. Unplug AlP2 (see Figure 6-13) connecting the voice coil flexible lead to th<.: 
power supply. 

17. Unlace A3P6 located on top of actuator frame. 
18. Remove head harness clip for heads 3 and 4 located on front cf voice coil. 
19, Using 9/64 ball Allen driver, remove the three mounting bolts from the 

actuator frame securing the actuator to the deck (see Figure 6-3). 
20. Lift rear of actuator frame to clear guide pin then pull actuator frame 

slightly back from eccentric screw located at front of actuator frame then 
lift actuator clear of unit. 

r- CAUTION--1 Extreme care must be exercised to avoid damage to fixed disk' 
t_ ___________ J position transducer scale and position transducer slider. 

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

' REPLACEMENT 

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

r----------, Extreme care must be exercised to avoid damage to fixed disk, 
l-~~~Tl~~--j position transducer scale and position transducer slider. 

2. Using 9/64 ball Allen drive, install the three mounting bolts securing the 
1.ctuator to the deck (see Figure 6-3). 

3, Install head harness clip for heads 3 and 4, 
4. Replace A 3P 6 across top of actuator frame. 
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MAGNET MSEM&L Y 

I 

-- VELOCITY 
aANSDUCER 

T ANSDUCER 
END CAP 

VOICE COIL 

VELOCITY TRANSDUCER 
MAGNET 

FIGURE 6-2, VELOCITY TRANSDUCER LOCATION 

MOUNTING 
SCREW v 

.. -----, 
!~~~~·-' 

MAGNET 

fo e 
MOUNTING SCREWS----..& 

FIGURE 6-3, ACTUATORJ MAGNET AND EOT MOUNTING 
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5. Connect A1P2 (see Figure 6-13) connecting the voice coil flexible head to 
the power supply. 

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

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

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

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

10. Remove spacers from between heads. 
11. Install AGC servo preamplifier to the top of magnet with the four mounting 

screws. 
12. Connect A3Pl, A3P2, A3P3, A3P4,-A3P5. 
13. Connect A1P5 and install power supply cover. 
14, Install rear end panel (base cabinet only). 
15. Connect field tester /exerciser to unit. 
16. Perform AGC Servo Preamplifier and Inductosyn Check and Adjustment. 
17. Perform FEOT Check and Adjustment. 
18. Perform Head Alignment Check and Adjustment. 
19. Perform Index-to-Burst Check and Adjustment. 
20. Perform Track Indicator Check and Adjustment. 
21. Install electronics cover. 
22. Install top cover (Base Cabinet only). 

6,6,2 HEAD R & R 
• REMOVAL 

a. Upper Heads 

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

2. Remove top cover by lifting cover straight up .•ase cabinet only). 
3. Remove disk cartridge. 
4. Set main circuit breaker to off position. 
5. Remove electronics cover. Remove cover from card cage. 
6. Remove head harness clamp (Figure 6-4). 
7. Remove quadraclip between head plugs and card cage. 
8. Remove clip holding head lead springs to carriage assembly. 
9. Remove power supply cover assembly. 

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

~ --------- ·· ··: Extreme care should be exercised when removing heads. Do not 
: . -~~~!~~~- __ : touch head face with fingers. Do not allow head to bang against 

anything. 

11. Remove Head #0 or #1. 

• REPLACEMENT 

1, Install replacement head. 

• 

• 

2. Tighten head clamps. (Note Torque Requirement during Head Alignment), • 
3. Install power supply cover assembly. 
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4. Install clip holding head lead springs to carriage assembly. 
5. Install quadruclip. 

Insure head cables are dressed such that the voice coil does not 
;·-CA-uiioN--: touch any cable when heads are loaded and extended to cylinder 
: .............. : 405. This can be verified when doing head alignment check 

and adjustment. 

6. Install head harness clamp. 
7. Install card cage cover. 
8. Install CE Disk Cartlidge. 
9. Perform Head Alignment Check and Adjustment. 

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

e REMOVAL 

b. Lower Heads 

• 

1. Perform Removal Steps 1 through 21 of Actuator Assembly Removal and 
Replacement procedure. 

2. Loosen ·lower head clamps (Figures 6-5 and 6-6). 

r··-··········i Extreme care should be exercised when removing heads. Do 
: CAUTION : not touch head face with fingers. Do not allow head to bang 
1 ··-·-········) against anything. 

3. Remove Head #2 or #3 . 

REPLACEMENT 

1. Install replacement head. 
2. Tighten head clamps. (Not Torque Requirement during Head Alignment). 
3. Install spacer between heads. 
4. Perform replacement Steps 1 through 22 of Actuator Assembly Removal 

:•,nd Replacement procedure. 

6.6.3 EQT ASSEMBLY R & R 
e REMOVAL 

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

2. Open top cover (base cabinet only). 
3. Set main circuit breaker to off position. 
4. Remove electronics cover. 
5. Remove power supply cover and disconnect A1P5. 
6. Remove Relay K 1 from power supply board. 
7. On EOT assembly bracket remove top and bottom mounting hex screws 

(see Figure 6-3). 
8. Remove EOT assembly. 

e REPLACEMENT 

1. Install new EQT assembly. 

r··-·········· 1 Insure the EOT scale on carriage assembly does not rub 
: .. ~~~!~~~--j against EOT assembly . 
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BOARD 

HEAD HARNESS 
CLAMP 

HOLD·DOWM 
ARM 

CARTRIDGE 

1/0 OAAD 

MECEIVER ---<'--

CARTRIDGE 
RECEIVER 
SCREWS (JX) 

-----, 
1 ... _~.5La...' 

PREAMP BOARD 

0 0 

POWER 
SUPPLY 
ASSEMBLY 

ACTUATOR 

BRUSH __ INDICATOR 

SPINDLE 

INIJEX:SECTOR 
- TRANSDUCFR 

CLAMP AND 
SCREW 

· ··- HOLD-DOWN ARM 

FIGURE 6-4, MODULE LOCATION (ABOVE DECK) 
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FIGURE 6-5, 

EOT BRACKET 
AND ASSEMBLY 

VOICE CGIL LEADS 
CONNECTION 

HEAD CLAMP (4X) 

AIJ2 

ACTUATOR ASSEMBLY-HEADS INSTALLED 
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UPPER HEAD CLAMPS 

LOWER HEAD CLM;PS 

FIGURE 6-6, HEAD REMOVAL AND REPLACEMENT 

2. Install relay Kl. 
3. Install power ·supply cover and connect A1P5 . 
4. Perform FEOT Check and Adjustment. 
5. Perform Head Alignment Check and Adjustment. 
6. Perform Index to Burst Period Check and Adjustment. 
7. Perform Track Indicator Check and Adjustment. 
8. Install electronics cover. 
9. Close top cover (base cabinet only). 

6.6.4 FIXED DISK R & R 
• REMOVAL (See Figure 6-10) 

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

2. Remove top cover by lifting cover straight up (base cabinet only). 
3. Remove disk cartridge. 
4. Set main circuit breaker to off position. 
5. Remove electronics cover. 
6. Remove power supply cover and disconnect A1P5. 
7. On rack mounted units with Accuride slides, remove coupling screw 

securing latch knob to latch mechanism (see Figure 6-7). 
8. Disconnect ground straps from front panel (one on ruck mounted units, 

two on base cabinet units is present). 
9. Remove front panel by loosening· two screws ut bottom of panel and 

removing two screws on each side of panel (see Figure 6-7). 
10. Remove the three screws from inside cartridge receiver. 
11. Lift the cartridge receiver up until connector A 9P2 can be unplugged 

(see Figure 6-7). After A9P2 is unplugged further remove cartridge 
receiver. 

f--ci-uiio.:i-1 While lifting cartridge. receiver be extremely careful to avoid 
•-------------J damage to the fixed disk. 
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12. Remove fixed disk clamp (see Figure 6-8). 
13. Remove fixed disk. 

• REPLACEMENT 

6-14 

1. Inspect replacement disk for defects, replace if required. 
2. Orient disk so that control number (inner. ring of disk) is on the top side. 
3. Install fixed disk and insure proper seating. 
4. Install disk clump and screws finger tight. 

r··CA.uTic>.:.-·: While installing ca.rtridge receiver be extremely careful to avoid 
1. •••••••••••• :damage to fixed disk and receiver harness. 

MOUNTING 
SCREWS 

\v·· 
~~® 

FIGURE 6-7, 

LATCH MECHANISM 

LATCH KNOB-

FRONT PANEL REMOVAL 
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5 . 
6. 

7. 
8. 

9. 
10. 
11. 
12. 

Torque screws, in a Star Pattern, to 12 lbf-in. 
Install cartridge receiver by aligning it on the two small pins on the 
deck and connecting A 9P2. 
Fasten cartridge receiver with three screws and torque to 12 lbf-in. 
Install front panel and ground straps. Insure that insulating strips 
are still mounted to front panel and the".:.: is electrical isolation be­
tween front panel and deck. 
Install latch assembly or knob as required. 
Perform index to burst period check and adjustment procedure. 
Install electronics cover. 
Install top cover (Base Cabinet Only). 

'"I,./ 
CAR !RIDGE RECEIVER 

I 

/ 
INDEX \ECTOR TRANSDUCER ASS EMBLY 

FIGURE 6-8, FIXED DISK REMOVAL 
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6,6,5 POSITION TRANSDUCER SCALE R & R 
• REMOVAL 

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

2. Remove top cover by lifting cover straight up (base cabinet only). 
3. Remove disk cartridge. 
4. Set main circuit breaker to OFF position. 
5. Remove electronics cover. 
6. Remove power supply cover and disconnect A1P5. 
7. On rack mounted units with Accuride slides, remove coupling screw 

securing latch knob to latch mechanism (see Figure 6-7). 
8. Disconnect ground straps from front panel (one on rack mounted units, 

two on base cabinet units). 
9. Remove front panel by loosening two screws at bottom of panel and 

removing two screws on ·each side of panel (see Figure 6-7). 
10. Remove the three screws from inside cartridge receiver. 
11. Lift the cartridge receiver up until connector A 9P2 can be unplugged 

(see Figure 6-7). After A9P:l is unplugged further remove cartridge 
receiver. 

'.--cA-utioN .. : While lifting ca~tridge. receiver be extremely careful to avoid 
'--------------'damage to the fixed disk. 

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

13. Loosen two screws (B) in thermal link bracket (Figure 6-9). 
14. Disconnect A 3P6 from AGC preamp Board and unlace from actuator frame. 
15. Remove transducer scale assembly by removing the two mounting screws 

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

: -·CA.uiioN. ·:Extreme care must be exercised in preventing face of tre.ns-
: __ . ____ .... _. : ducer from coming in contact with other parts. 

e REPLACEMENT 

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

move bracket flush against the scale assembly. 
4. Tighten the two thermal link mounting screws (C) securing the upper 

bracket to the scale assembly. 
5. Tighten the two screws (B) loosened iri step 3 securing the upper bracket 

to the fixed lower bracket. 
6. Lace A 3P 6 over top of actuator frame and connect to A GC preamp board. 
7. Perform Steps 1 through 8 of upper heads replacement procedure. 
8. Install cartridge receiver by aligning it on the two small pins on the deck 

ar._" connecting A 9P 2. 

r--,A-uiioN--: Whi~e installing c~rtridg~ receiver be extremely careful to 
'--------------' avoid damage to fixed disk. 

9. Fasten cartridge receiver with three screws. 
10. Install front panel and ground straps. 
11. Install latch assembly or knob as required. 
12. Perform AGC Servo Preamplifier and Inductosyn Check and Adjustment. 
13. Perform FEOT Check and Adjustment. 

6-16 77641952-E 

• 

• 

• 



• 

• 

• 

14. Perform Head Alignment Check and Adjustment. 
15. Perform Index-to-Burst Check and Adjustment. 
16. Perform Track Indicator Check and Adjustment. 
17. Install electronics cover. 
18. Install top cover (base cabinet only). 

6.6.6 VELOCITY TRANSDUCER R & R 
e REMOVAL 

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

2. Open top cover (base cabinet) . 
3. Set main circuit breaker to OFF position. 
4. Remove electronics cover. 
5. Disconnect connector A3P5 from Preamp Board. 
6. Remove transducer end cap from magnet assembly (Figure 6-2). 
7. Loosen velocity transducer set screw (Figure 6-10) through hole in 

preamp and magnet assembly. 
8. Remove transducer through rear of magnet assembly . 

77641952-E 

Lf W[R THE RHAL 
INK BRACK[! 

.·~ 
~-

~"" ATT[HPT TO ROTA![ ', 
HHS WASlf[R WttlLl ~ 
APPLY ING fORC[ F 

Tif[Rll\L LIN" 
i'IJUNT ING 5CR£W (CJ ' . 

:yW':·.~ 
H<[RHAL LIN> ~ 

t10LO-IJOWN SCREW IAJ ,.Y __ , 
~ 
@ 

~ 

C_T2~~ ~ 

.. .-> 

FIGURE 6-9, THERMAL LINK R & R 

6-17 



6-18 

RETRACT SWITCH 

MAGNET ASSEMBLY 

VELOCITY TRANSDUCER 
SEI SCREW 

MSWI 

TRANSDUCER SLIDER 
MOUNTING SCREWS 

(4 PLCS) EOT SCALE 

A 

POSITION TRANSDUCER SCALE 

FIGURE 6-10, ACTUATOR ASSEMBLY 

• 

• 

• 
77641952-A 



• 

• 

• 

1.1 REPLACEMENT 

1. 

2. 
3. 
4. 
5. 
6. 
7. 

8. 
9. 

10. 

11. 
12. 
13. 
14. 

15. 

16. 
17. 

Insert replacement transducer into magnet assembly until flush with end of 
magnet. 
Tighten set screw through hole in preamp Board. 
Install velocity transducer end cap. 
Connector A3P5 to preamp Board. 
Connect Field Tester/Exerciser to Unit. 
Install disk cartridge. 
Remove A 1P2 from the actuator and power up drive for normal operation. 
Insure that Kl has energized. 
Manually loa,d heads. 
Move carriage by hand insuring that the velocity transducer magnet is not rubbing 
against velocity transducer. If rubbing occurs, unload heads, power down unit 
and reposition transducer or transducer magnet. 
Push carriage forward so that carriage is at forward stop position. 

r-------------, . 
: CAUTION : While performing Steps 11 and 12 keep hands clear of carriage. \.,,._ .. _______ .. __ . 
Reconnect A 1P2. 
Execute RTZ command from field tester. 
Perform temperature stabilization procedure. 
Perform alternate seek between cylinders 293 and 405 (146 and 202 for 100 
TPI units) • 
Monitor "on cylinder" signal from field tester and adjust velocity gain potentiometer 
(see Figure 6-14) for a seek time of 35 ±1 milliseconds. (See Fig. 6-l 7b). 
Install electronics cover. 
Close top cover. 

6 .6 .7 VELOCITY TRANSDUCER MAGNET R & R 
• REMOVAL 

; .. ___ .. __ . _ .. , Keep replacement transducer magnet in its shipping container until 
: CAUTION : ready for installation since contact between magnet and metal 
'-·---·······-·objects is harmful to magnet.· 

1. Depress Start/Stop switch to stop rotating (Start/Stop lamp extinguished). 
2. Remove disk cartridge. 
3. Open top cover. 
4. Set main circuit breaker to off position. 
5. Remove electronics cover. 
6. Using a 5/ 32 Allen driver, place tool into hole on rear end panel and 

remove panel by loosening hardware (base cabinet only). 
7. Remove power supply cover and disconnect A lP 5. 
8. Disconnect A3Pl, A3P2, A3P3, A3P4, A3P5 and A3P6 from AGC Servo 

Preamplifier. 
9. Remove AGC Servo Preamplifier. 

10. Remove velocity transducer end cap and velocity transducer (see Figure 6-2). 
11. Remove two screws that fasten the magnet to the main deck. Sc:rews are located 

underneath the base casting (see Figure 6-3). 
12. Lift the magnet slightly and very .carefully slide the magnet assembly out from the 

voice coil. Extreme care must be taken to avoid any bending stress to the 
velocity transducer magnet. • 

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

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

1. Install replacement velocity transducer magnet ai;d tighten set screw. 
2. Very carefully slide magnet assembly onto the two guide pins. Extreme care 

must be taken to avoid any bending stress to the velocity transducer magnet. 
3. Fasten magnet to the main deck with the two mounting screws (see Figure 6-3). 
4. Install card cage by performing Steps 3 through 9 of Card Cage removal and 

replacement procedure. 
5. Install velocity transducer and velocity transducer end cap. 
6. Install AGC Servo Preamplifier. 
7. Connect A3Pl, A3P2, A3P3, A3P4, A3P5 and· A3P6 to AGC Servo Preamplifier. 
8. Install power supply cover and connect A 1P5. 
9. Install rear door panel (base cabinet only). 

10. Install disk cartridge. 
11. Remove A 1P2 from the actuator and power up drive for normal operation. 

Insure that Kl has energized. 
12. Manually load heads. 
13. Move carriage by hand insuring that the velocity transducer magnet is not 

rubbing against velocity transducer. If rubbing occurs, unload heads, power 
down unit and reposition transducer or transducer magnet. 

14. Push carriage forward so that carriage is at forward stop position. 
r··-··--------, 
: CAUTION : While performing Steps 11 and 12 keep i1ands clear of car:l.'iage. 

• 

15. '-jt~~~~~~tJAlP2. • 
16. Execute RTZ command from field tester. 
17. Perform temperature stabilization procedure. 
18. Perform alternate seek between cylinders 293 and 405 (146 and 202 for 100 

TPI units). 
19. Monitor "on cylinder" signal from field tester and adjust velocity gain potentio­

meter (see Figure 6-14) for a seek time of 35 ±1 milliseconds. 
20. Install electronics cover. 
21. Close top cover. 

6.6.8 SPINDLE ASSEMBLY R & R 
• REMOVAL 

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

2. Remove top cover by lifting cover straight up (base cabinet only). 
3. Remove disk cartridge. 
4. Set main circuit breaker to off position. 
5. Remove electronics cover. 
6. Remove power supply cover and disconnect AlP5. 
7. On rack mounted units with Accuride slides, remove coupling screw securing 

latch knob to latch mechanism (see Figure 6-7). 
8. Disconnect ground straps from front panel (one on rack mounted units, two 

on base cabinet units if present). 
9. Remove front· panel by loosening two screws at bottom of panel and rem .. ling 

two screws on each side of panel (see Figure 6-7). 
10. Remove the three screws from inside cartridge receiver. 
11. Lift the cartridge receiver up until connector A9P2 can be unplugged (see 

Figure 6-7). After A9P2 is unplugged further remove cartridge receiver. 
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:·CA.utio.;i·: While lifting cartridge receiver be extremely car·eful to avoid 
: _____________ _.damage to the fixed disk. 

12. Remove fixed disk clamp. 
13. Remove fixed disk, carefully avoiding contact with recording surfaces. 

Place disk on soft clean surface. 
14. Remove mounting screws (C) from thermal link bracket (Figure 6-9). 
( ____ ,. ___ ......... ' 
: CAUTION : Do not perform Step 15 until Step 14 has been performed. 
\ - - - ... - - - - - - - .. - .1 

15. Remove thermal link hold-down screw (A, Figure 6- 9) . 
16. Using a 5/32 Allen driver, place tool into hole on front end panel and 

remove panel by loosening hardware. 
17. Remove cabinet panels from both sides (base cabinet only). 
18. Remove Module bottom cover. 
19. Unplug connector A9Pl. 
20. Perform removal Steps 1 through 6 of the sector ring removal and replace­

ment procedure. 
21. Remove spindle drive belt (Figure 6-11), by applying· pressure to edge 

of drive-motor plate near A 7TB 1. 
22. Rotate spindle to positions where spindle mounting bolts are visible 

through access hole and remove bolts through access hole. 
23. Carefully lift spindle slightly. 
24. Detach thermal link from spindle. Note sequence of fiber washers mount­

ing bolt (Figure· 6-9). Swing thermal link out of the way. 
25. Remove spindle assembly. 

e REPLACEMENT 

1. Attach thermal link to replacement spindle. 
2. Install spindle with the mounting bolts. 
3. Rotate spindle and verify that thermal link is not contacting spindle flange. 
4. Install thermal link hold-down screw (A) and washer and tighten screw in 

accordance with the following criteria: (Refer to Figure 6-9.) With a force 
gauge plunger, apply a force F of 2 to 3 1/2 lbf ( 8. 9 - 15. 6 N) at a point 
1/2" ( 12. 7 ml!') from center line of hold down screw (A). Tighten the hold 
down screw 1i. hile at the same tiri1e rotating the washer with something such 
as a screw driver blade. When the washer can no longer be rotated, back 
off the hold down screw until the washer can barely be rotated. Force F 
as given above should be continually maintained during this adjustment. 

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

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

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

8 .. Install spindle drive belt (Figure 6-11) by applying pressure to edge of 
drive motor plate near A 7TB 1. 

9. Install sector ring. 
10. Install transducer mount assembly by performing replacement Steps 7 

through 12 of the sector ring removal and replacement procedure. 
11. Reconnect A 9P 1 . 
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12. Clean spindle rim area with media cleaning solution. 
13. Prior to installing fixed disk, inspect disk for scratches or defects. If 

disk is unacceptable, replace with new one. 
14. Clean disk surface with lint-free gauze, dampened (not soaked) with media 

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

and connecting A 9P2. 

~ --CA-utioN--: ~hile c~rtridge rec~iver be extremely careful to avoid damage to 
'-------------·fixed disk and receiver harness. 

18. 
19. 

Fasten cartridge receiver with three screws. 
Install front panel and ground straps. Insure that insulating strips are 
still mounted to front panel and there is elect~ical isolation between front 
panel and deck . 
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18. Install latch assembly or knob as required. 
19. Perform Fixed Disk Index/Sector Transducer Check and Adjustment. 
20. Perform Static Eliminator Check. 
21. Perform Cartridge Index/Sector Transducer Check and Adjustment. 
22. Perform AGC Servo Preamplifier and Inductosyn Check and Adjustment. 
23. Perform EOT Check and Adjustment. 
24. Perform Head Alignment Check and Adjustment. 
25. Perform Index to Burst Period Check and Adjustment procedure. 
26. Install module bottom cover. 
27. Install side panels (base cabinet only). 
28. Install front end panel (base cabinet only). 
29. Install electronics cover. 
30. Install top cover (base cabinet only). 

POWER 
SUPPLY ASH 

ABSOLUTE FILTER ----1.w 

SECTOR RING 

STATIC ELIMINATOR 
ANO MOUNT ING BRACKET 

f IL HR UPANDER BRACKET 

RETAINER 
SCREW 

VOL !AGE SELECT 
PLUG (PIZ) 

fJKED DISK 
INDEX/SECTOR 
TRANSOUCER 

BLOWER 

A1PS 

HOTHER BOA~D 
COVER 

AZP6 

DRIVE HOTOR 
PULLEY 

DRIVE BELT 

FIGURE 6-11. MODULE LOCATOR (BELOW DECK) 
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6.6.9 CARTRIDGE DISK INDEX/SECTOR TRANSDUCER R & R 
• REMOVAL 

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

2. Remove top cover by lifting cover straightup (base cabinet only). 
3. Remove disk cartridge. 
4. Set main circuit breaker to off position. 
5. Remove electronics cover. 
G. Remove power supply cover and disconnect AlP5. 
7. On rack motmted tmits with Accuride slides remove coupling screw securing 

latch knob to latch mechanism (see Figure 6-7). 
8. Disconnect ground straps from front panel (one on rack mounted tmits, two on 

base cabinet tmits if present). 
9. Remove front panel by loosening two screws at bottom of panel and removing two 

screws on each side of panel (see Figure 6-7). 
10. Remove the three screws from inside cartridge receiver. 
11. Lift the cartridge receiver up until connector A9P2 can be unplugged (see Figure 

6-7). After A9P2 is tmplugged further remove cartridge receiver. 

f--cA-uTioN··:while lifting cartridge receiver be extremely careful to avoid 
1-----------.. 1 damage to the fixed disk. 

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

• REPLACEMENT 

1. Install new transducer into mount. Tighten Allen screw. 
2. Install transducer assembly on receiver with four mounting screws making sure 

harness lies in groove. 
3. Install cartriclge receiver by aligning it on the two small pins on the deck and 

connecting A9P2. 

:·CA-uTioN··: While installing cartridge receiver be extremely careful to avoid 
~--------------:damage to fixed disk and receiver harness. 

4. Fasten cartridge receiver with three screws. 
5. Install front prurnl and grotmd straps. Insure that. insulating strips are still 

mounted to front panel and there is electrical isolation between front panel 
and deck. 

Ii. Install latch assembly or knob as required. 
7. Perform Cartridge Index/Sector Transducer Check and Adjustment. 
8. Perform Index-to-Burst period check and adjustment. 
9. Install electronics cover. 

10. Install top cover (base cabinet only). 

6.6.10 FIXED DISK INDEX/SECTOR TRANSDUCER R & R 
• REMOVAL 

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

2. Remove top cover by lifting cover strai.ghtup (base cabinet only). 
3. Remove disk cartridge. 
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4. Set main circuit breaker to off position. 
5. Using a 5/ 32 Allen driver, place tool into hole on front end panel and remove 

panel by loosening hardware. 
6. Remove right side panel (when viewed from rear of unit, base cabinet only). 
7. Remove module bottom cover. 
8. On rack mounted units with Accuride slides, remove coupling screw secur­

ing latch knob to latch mechanism (see Figure 6-7). 
9. Disconnect ground straps from front panel (one on rack mounted units, 

two on base cabinet units is present) . 
10. Remove front panel by loosening two screws at bottom of panel and removing 

two screws on ev.ch side of panel (see Figure 6-7). 
11. Remove electronics cover. 
12. Remove the three screws from inside cartridge receiver. 
13. Lift the cartridge receiver up until connector A9P2 can be unplugged (see 

Figure 6-7). After A9P2 is unplugged further remove cartridge receiver. 

~ · ·CA-utioN · '. While li~ting c~rtridge receiver be extremely careful to avoid damage 
: ___ . __ .. __ . _ to the fixed disk. 

14. Disconnect A9Pl and unlace harness from around blower motor assembly. 
15. Loosen index sector transducer clamp screw. 
16. Remove transducer from mount. 

e REPLACEMENT 

1. Install new transducer in mount. 
2. Connect A9Pl and lace harness around blower motor assembly. 
3. Perform fixed disk index/sector transducer check and adjustment procedure. 
4. Replace cartridge receiver by aligning it on the two small pins on the deck 

and connecting A9P2. 

: · -CA-~tic:>N · · While installing cartridge receiver be extremely careful to avoid damage 
· --------. . . . . to fixed disk and receiver harness. 

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

to front panel and there is electrical isolation between front panel and deck. 
7. Install latch assembly or knob as required. 
B. Install electronics cover. 
9. Install module bottom cover. 

10. Install cabinet side panel. 
11. Install front end panel (base cabinet only). 
12. Install top cover. 

6.6.11 STATIC ELEMINATOR AND RETAINER SCREW R & R 
o REMOVAL 

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

2. Remove disk cartridge. 
3. Set main circuit breaker to off position. 
4. Using a 5/32 Allen driver, place tool into hole on ~·ront panel and remove 

panel by loosening hardware. 
5. Remove right side panel (when viewed from rear of unit, base cabinet only). 
6. Remove module bottom cover. 
7. Remove static eliminator (Figure 6-11) by removing one screw. 
8. At the cartridge receiver side, align one of the holes in the spindle assembly 

with one of the Allen head screws which mounts the spindle to the base deck . 
Insert the proper size wrench into the screw head. This will prevent the 
spindle turning while removing the retainer screw. 

9. Remove retainer screw (Figure 6-11) . 
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e REPLACEMENT 

1. Apply Loctite to threads of replacement retainer screw and install. 
2. Install replacement static eliminator. 
3. Adjust static eliminator for contact with spindle shaft (retainer screw) to 

a spring deflection of approximately 100-150 Grams. 
4. Perform Static Eliminator Check procedure. 
5. Install module bottom cover. 
6. Install cabinet side panel. 
7. Install front end panel (base cabinet only). 

6.6.12 SECTOR RING R & R 
o REMOVAL 

1. Depress ST ART /STOP switch to STOP (out) and wait for spindle to stop 
rotating (START /STOP lamp extinguisl-ied). 

2. Set main curcuit breaker to off position. 
3. Using a 5/32 Allen driver, place tool into holes on front end panel by 

loosening hard ware. 
4. Remove l'ight side panel (when viewed from rear of unit, base cabinet only 

and remove module bottom cover. 
5. Remove transducer assembly mount (see Figure 6-11) by removing one 

screw (note orientation of sector option). 
6. Remove static eliminator and its mounting bracket (see Figure 6-11). 
7. Remove sector ring (see Figure 6-11) by removing two screws. 

• REPLACEMENT 

1. Install replacement sector ring. 
2. Install static eliminator and bracket. 
3. Install transducer and mount. 
4. Perform Fixed Disk Index/Sector Transducer Adjustment Procedure. 
5. Adjust static eliminator for contact with spindle shaft. 
6. Perform Static Eliminator Check. 
7. Install module bottom cover. 
8. Install cabinet side panel. 
9. Install front end panel (base cabinet only). 

6.6.13 CARTRIDGE ON SWITCH R & R 
• REMOVAL 

1. 

2. 
3. 
4. 
5. 
6. 
7. 

8. 

9. 

10. 

Depress START /STOP pushbutton to STOP (out) and wait for spindle to 
stop rotating (START /STOP lamp extinguished). 
Remove top cover by lifting cover straightup (base cabinet only). 
Remove disk cartridge. 
Set main circuit breaker to off position. 
Remove electronics cover. 
Remove power supply co~er and disconnect A 1P5. 
On rack mounted units with Accuride slides, remove coupling screw secur­
ing latch knob to latch mechanism (see Figure 6-7). 
Disconnect ground straps from front panel (one on rack mounted units, 
two on base cabinet units if present). 
Remove front panel by loosening two screws at bottom of panel and remov­
ing two screws on each side of panel (see Figure 6-7) . 
Remove the three screws from inside cartridge receiver. 
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11. Lift the cartridge receiver up until connector A9P2 can be unplugged (see 
Figure 6-7). After A9P2 is unplug·ged further remove cartridge receiver. 

f--CAUTio,;1·: While. liftin~ cartridge receiver be extrem~ly careful to avoid damage to 
'----------···-' the fixed disk. 

12. Disconnect wires from cartridge on switch. 
13. Remove two screws, washers and nuts securing switch assembly to hold­

down arm and remove switch. (Reference Figure 6-12). 

• REPLACEMENT 

1. Install replacement switch. 
2. Close hold-down arms. 
3. Check switch status with multimeter set on RX 1 scale. Indication should 

be zero ohms. 
4. With disk cartridge installed, check switch status with multimeter set to 

RX 1 scale. Meter should indicate zero ohms. 
5. If switch does not read zero ohms, adjust as follows: 

a. Loosen hold-down arm adjustment screws (Figure 6-12). 
b. Adjust hold-down arm for contact with cartridge disk cover. 
c. Tighten adjustment screws. 

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

7. Connect wires to switch. 
8. Override solenoid (see Figure 2-1) and open hold-down arms. 
9. Install cartridge receiver by aligning it on the two small pins on the deck 

and connecting A9P2. 

f · CA-utioN .. : Whi~e inst~lling cartri~ge receiver be extremely careful to avoid damage 
•---------······to fixed disk and receiver harness. 

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

still mounted to front panel and there is electrical isolation between front 
panel and deck. 

12. Install latch assembly or knob as required. 
13. Perform index to burst period check and adjustment procedure. 
14. Install electronics cover. 
15. Install top cover (base cabinet on1y). 

6.6.14 DISK BRUSH ASSEMBLY R & R 
• REMOVAL 

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

2. Remove top cover by lifting cover straight up. (Base cabinet only) 
3. Remove disk cartridge. 
4. Set main circuit breaker to off position. 
5. Remove electronics cover. 
6. Remove power supply cover and disconnect A lP 5. 
7. On rack mounted units with Accuride slides, remove coupling screw secur­

ing latch knob to latch mechanism (see Figure 6-7). 
8. Disconnect g·round straps from front panel (one on rack mounted units, 

two on base cabinet units). 
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CONTROL PANEL 

FIGURE 6-12, PACKLOCK AND BRUSH ASSEMBLIES 

9. Remove front panel by loosening two screws at bottom of panel and remov­
ing two screws on each side of unit holding front panel to cartridg·e receiver 
(see Figure 6-7). 

10. Remove the three screws from inside cartridge receiver. 
11. Lift the cartridge receiver up until connector A 9P2 can be unplugged (see 

Figure 6-7). After A9P2 is unplugged further remove cartridge receiver. 

~ · ·CA.utio.:.· ·: While lifting cartridge receiver, be extremely carefu,1 to avoid damage 
: · · · · ·· · · · · · · · ·· to the fixed disk. 

12. Disconnect A lP 3 and A lP 7. 
13. Disconnect wires from brm:ih retract switch (see Figure 6-12). 
14. Remove three mounting screws from the brush assembly. One screw is 

countersunk. 
15. Remove brush assembly . 
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• REPLACEMENT 

1. Install new brush assembly with the 3 mounting screws. 

NOTE: Verify that IJrushes are full retracted for the following check. 

2. With a multimeter set on RX 1 scale check that switch actuates when brushes 
are clear of dh;k area. 

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

4. Reconnect wires to brush retract switch. 
5. Install cartridge receiver by aligning it on the two small pins on the deck 

and connecting A9P2. 

f"(iuTiON··: Whi~e inst~lling cartric~ge receiver be extremely careful to avoid damage 
: .............. · to fixed disk and receiver harness. 

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

still mounted to front panel and there is electrical isolation between front 
panel and deck. 

8. Install latch assembly or knob as required. 
9. Connect A1P3 and A1P7. 

10. Install power supply cover and reconnect AlP5. 
11. Perform Index to Burst Period Check and Adjustment procedure. 
12. Install electronics cover. 
13. If necessary mark up label on cartridge receiver showing brush alignment 

when full retracted. 
14. Install top cover (base cabinet only). 

6.6.15 BRUSH MOTOR R & R 
• REMOVAL 

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

• REPLACEMENT 

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

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

6.6.16 SPINDLE DRIVE MOTOR ASSEMBLY R & R 
e REMOVAL 

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

2. Set main circuit breaker to off position. 
3. Disconnect unit from main power source. 

'. --CA.uTiON. ·: ~ailure to di.sconnect or turn off main power source may result in in-
, .......... : .. _. 1ury to service personnel. 

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

5. Remove both cabinet side panels (base cabinet only). 
6. Remove module bottom cover. 
7. Disconnect A2P5, A1P13 and A1Pl4 (Figure 6-11) from power supply. 
8. Remove plastic slide stabilizer (rack mount unit only). 
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9. Remove spindle drive (Figure 6-11) by applying pressure to edge of drive­
motor plate near A 7T B 1. 

10. Remove nut and washers from stud of post-motor A (Figure 6-13. 1). 
11. Remove spring from post-motor A. Then remove post-motor and flat washers 

from stud. 
12. Support motor assembly to prevent it from falling and remove the four 

mounting screws . 

Note hardware buildup on mounting screws: also be careful not to lose 
the four shoulder washers between motor plate and base deck. 

13. Carefully lower drive-motor assembly out of unit. 
14. Hemove locking collar on drive-motor pulley and remove pulley from shaft. 

• HEPLACE!VIENT 

1. 

2. 

3. 

4 . 
5. 
G. 
7. 

8. 
9. 

10. 
11. 
12. 

Install pulley on replacement drive-motor assembly. Insure that Woodruff 
key is still installed on motor shaft. Install locking collar and torque to 
70 lbf-in. Pulley must be 0.031 ±0.010 in. (0.79 ±0.25mm) above motor plate. 
Place the four shoulder washers in the one mounting hole and three slots 
between the motor plate and base deck (Figuer 6-11 and 6-13.1). 
Install the assembly to the base deck. Tighten the four mounting screws 
far enough to hold the assembly so the other end of the spring can be 
installed. 
Using Figure 6-13. 1, place washers and post-motor A onto the stud. 
Mount the spring into the post-motor slot. 
Install washers and nut. 
Torque the four mounting screws to 15 lbf-in. Insure that the motor plate 
moves freely on the Delrin washers. 
Install the belt on the pulley. 
Turn the pulley and belt by hand and verify that the belt and pulleys have 
proper clearance and the belt track's properly. 
Install the plastic slide stabilizer (rack mount only) . 
Connect A2P5, A1Pl3 and AlP14 (Figure 6-11). 
Check the resistance between the drive-motor plate and the module casting. 
If DC ground is connected to AC ground, the resistance should be less 
than one ohm. If DC ground is isolated from AC ground, the resistance 
should be greater than 1000 ohms. 

13. Install the module botton1 cover. 
14. Install the cabinet side panels. 
15. Install front and rear end panels (base cabinet only). 
16. Connect the unit to the main power source . 
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6.6.17 CARD CAGE PRINTED CIRCUIT BOARD R & R 
CAUTION 

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

Static electrical charges can accumulate quickly on personnel, clothing, and 
synthetic materials. When brought in close proximity to or, in contact with 
delicate components, ELECTRO-STATIC DISCHARGE or FIELDS can cause 
damage to these parts. This damage may result in degraded reliability or 
immediate failure of the affected component or assembly. 

To insure optimum /reliable equipment operation, it is required that technical 
support personnel discharge themselves by periodically touching the chassis 
ground prior to and during the handling of ESD susceptable assemblies. This 
procedure is very important when handling Printed Circuit Boards. 

Printed Circuit Boards should be handled or transported in electrically con­
ductive plastic bags to insure optimum protection against potential ESD 
damage. 

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

2. Set main circuit breaker to off position . 
3. Open top cover (base cabinet only). 
4. Remove electronics cover. 
5. Remove clamp from card cage cover. 
6. Remove card cage cover. 
7. Using card extractor remove required circuit board. Not setting of any 

option switches (I /0 Control, Sector and Data Recovery board). Set option 
switches on replacement board to same setting . 
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NOTE: 

NOTE: 

If I /0 Board is to be replaced, remove four board mounting screws. Also 
Terminator modules, if required, must be removed from old board and 
installed in new one. 

If R /W /E Board is replaced, head connectors must be disconnected and 
two resistor modules must be removed from old board and installed in new one, 

: · ·CA-utioN. ·' Insure head cables are dressed such that the voice coil does not touch any 
·------···-·- · cable when heads are loaded and extended to cylinder 405. 

8, Carefully install replacement board, insuring that all pins are engaged be­
fore completely installing board. 

9. If the following circuit boards are replaced, the designated checks and 
ndjustments must be performed. 

A. Servo Preamp 
1. AGC Servo Preamplifier and Inductosyn Check and Adjustment. 
2. FEOT Check and Adjustment. 
3. Head Alignment. 
4. Index-to-Burst Period Check and Adjustment. 

B. Servo Board 
1. Connect Field Tester /Exerciser to unit. 
2. Perform Temperature Stabilization. 
3. Perform Steps 19 through 27 of AGC Servo Preamplifier and Inducto­

syn Check and Adjustment. 
C. Sector Board 

1. Index-to-Burst Period Check and Adjustment. 

10. Install card cage cover and clamp. 
11. Install electronics cover. 

6.6.18 POWER SUPPLY R & R 
e REMOVAL 

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

2. Open top cover (base cabinet only). 
3. Set main circuit breaker to 0 FF position. 
4. Disconnect unit from main power source. 

:· --CA-uTiON. : ~a.ilure to dis~onnect or turn off main power source may result in 
. ____ -__ . __ --- 1111ury to service personnel. 

5. Using· a 5 / 32 Allen driver, place tool into hole on rear end panel and remove 
panel by loosening hardware (base cabinet only). 

6. Remove electronics cover. 
7.. Remove AC line cord and bracket (see Figure 6-11). 
8. Open power supply cover assembly, disconnect A1P5 and remove cover. 
9. Disconnect A1P2, A1P3 and A1P7 (see Figure 6-13). 

10. Disconnect A1P13 and A1P14 (see Figure 6-11). 
11. Disconnect ribbon cable A2P2 from mother board (see Figure 6-11). 
12. At rear of power supply, disconnect AC ground cable connected to base or 

rack frame. 
13. Disconnect DC ground strap on deck plate (see paragraph 3. 9. 2 and note below). 

• 

• 

14. Remove three screws holding power supply in place. • 
15. Remove power supply being very careful not to lose nylon isolation washers 

between power supply and deck plate. 
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e REPLACEMENT 

NOTE: 
Power supply is shipped with logic (DC) ground and chassis (AC) ground 
connected together. Verify needed configuration from removed power 
supply or see paragraph 3. 9. 2 (Grounding Option) if Installation instructions. 

1. Install new power supply so tht mounting holes are aligned. 

; ............. , Insure gasket between power supply and absolute filter is properly aligned. 
: CAUTION : If not properly aligned, air flow can be restricted causing damage to 
'·-----··· ····· power supply. 

2. Reverse removal procedure to complete installation . 

6.6.19 
e REMOVAL 

FIGURE 6-13, POWER SUPPLY ASSEMBLY 
PIGGYBACK POWER BOARD R & R 

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

2. Open top cover (base cabinet only). 
3. Set main current breaker to off position. 
4. Disconnect unit from main power source. 

: · ·CA-utio,;i ·: Failure to disconnect or turn off main power source may result in 
:_ .......... -. ·injury to service personnel . 

5. Remove electronics cover. 
6. Open power supply cover assembly. 
7. Disconnect A 1P5 and remove power supply cover. 
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8. Disconnect AlPl, AlP2, AlP3, A1P4, A1P7 and A1P8 (see Figure 6-13). 
9. Remove DC grounding screw noting assembly configuration. • 

10. Remove screw and insulating washer from wind tunnel located between re­
lay K 1 and power board #2. 

11. Remove board assembly being careful not to lose spacers located under 
ground option (corner of board assembly). 

e REPLACEMENT 

1. Install new board assembly 
2. Reverse removal procedure to complete installation. 

6.6.20 CARD CAGE/MOTHER BOARD R & R 
e REMOVAL 

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

2. Open top cover (base cabinet only). 
3. Set main circuit breaker to off position. 
4. Disconne~t unit from main power source. 

Failure to disconnect or turn off main power source may result in in­
jury to service personnel. 

5. Remove electronics cover. 
6. Disconnect I /O" connector ribbon cables. 
7. Remove four screws holding I /O Board to card cage and remove Board. Dis­

regard this step if card cage is only removed to facilitate other removal and 
replacement procedures. 

8. Remove card page cover and clamp and quadraclip from head connectors on • 
R/W IE board (see Figure 6-4). 

9. Disconnect head connectors. 
10. Using a 5/32 Allen driver, place tool into hole on rear end panel and remove 

panel by loosening hardware (base cabinet only). 
11. Disconnect A2P2, A2P4, A2P5 and A2P6 from mother board (see Figure 6-11). 
12. Disconnect ground strap from deck plate. 
13. Remove three screws securing card cage and remove card cage. 
14. Using card extractor, remove all boards. 
15. Remove the 5 screws holding the mothe1• cover and board together. Watch 

for fiber washer. 
16. Separate mother cover and board from card cage. Do not lose star washers. 

• REPLACEMENT 

1. Attach mother: cover and board to card cage assembly. Be careful not to over-
tighten, plastic bracket strips out easily. 

2. Install all circuit boards. 
3. Install card cage with three mounting screws. 
4. Install connectors removed in Steps 9 and 11. 

5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 

6-32 

Insure head cables are dressed such that the voice coil does not touch 
any cable when heads are loaded and extended to cylinder 405. 

Install quadraclip and head cable clamp. 
Replace I /0 Board if removed in Step 7. (Removal procedures). 
Reconnect I /0 Ribbon Cables. 
Install ground strap. 
Install care cover and clamp. 
Install electronics cover. 
Install rear end panel (base cabinet only). 
Connect unit to main power source. 
Close top cover (base cabinet only). 77641952-E 
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6.6.21 BLOWER MOTOR ASSEMBLY R & R (BASE CABINET) 
• REMOVAL 

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

2. Set main circuit breaker to off position. 
3. Remove top cover by lifting cover straight up (base cabinet only). 
4. Using a 5/ 32 Allen driver, place tool into holes on end panels and remove 

front and rear end panels by loosening hardware (base cabinet only). 
5. Disconnect ground straps from front panel if present. 
6. Remove both cabinet side panels (base cabinet only). 
7. Remove front panel by loosenii1g· two screws at hot tom of panel and remov­

ing two screws on each side of panel (see Fig·ure 6-7). 
8. Remove the pre-filter and disconnect A1P13 (Figure 6-11) f'rom powei· sup· 

ply assembly. 
9. Remove filter expander bracket and absolute filter (Figure 6-1). 

10. Remove nuts from studs that secure module to base frame (two nuts arc 
in pre-filter area and one nut is below actuator magnet). 

11. Unlace motor harness. 
12. Support blower assembly to prevent it from falling and remove three sercws 

securing blower assembly. 
13. Remove blower assembly. 

• REPLACEMENT 

1. 
2 • 

Install replacement blower motor assembly. 
Reverse the removal procedure to complete the installation. 

NOTE: 
Slightly tighten the three screws securing the blower motor then align 
the air chute with the absolute filter. Finish tightening the blower 
motor screws (do not over compress rubber washes on the three serews). 

6.6.22 BLOWER MOTOR ASSEMBLY R & R 
• REMOVAL 

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

2. Set main circuit breaker to off position. 
3. Unlatch the latch assembly securing the unit in the cabinet. 
4. Remove the front panel by loosening two screws at the bottom of the panel 

and removing two screws ori each side of the panel (see Fig·ure _6-7). 
5. Disconnect plug A1P13 from power supply (see Figure 6-11). 
6. Remove filter, expander, bracket and absolute f'il ter (see Figure G-1). 
7. Unlace the motor harness from side of main deck. 
8. Remove the air inlet cover (held in place by three screws). 
9. Remove the three screws holding the blower motor in place and remove 

blower motor. 

e REPLACEMENT 

1. 
2. 

NOTE: 

Install blower motor assembly. 
Reverse the removal procedure to complete the installation. 

Slightly tighten the three screws securing the blower motor then align 
the air chute with the absolute filter. Finish tightening the blower 
motor screws (do not over compress rubber washers on the three 
screws). 
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6.6.23 DRIVE MOTOR PULLEY AND BELT R.& R 
o REMOVAL 

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

2. Set main circuit breaker to OFF position. 
3. Disconnect unit from main power source. 

r - - - - - - - - - • • · ·' Failure to disconnect or turn off main power source may result in 
: CAUTION : . . t . l , _____________ .. mJury o service personne. 

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

5, Remove right side panel (when viewed from r~ar of unit, cabinet only). 
6. Extend unit to its fully extended position (rack only). 
7. Remove module bottom cover. 
8. Remove mounting screw from fixed disk index sensor mount. Note hole 

orientation of dowel pin for sector option (see Figure 3-11). 
9. Remove spindle drive belt (Figure 6-11) by applying pressure to edge of 

drive-motor plate near A 7TB 1. 
10. Remove belt by guiding belt between static eleminator and retainer screw 

(see Figure 6-11). 
11. Remove locking collar on drive motor pulley. 
12. Remove drive motor pulley. Be careful not to lose Woodruff key. 

e REPLACEMENT 

1. Place Woodruff key into drive motor keyway. 
2. Install new drive motor pulley. Insure that Woodruff key is properly 

placed in keyway. 

COLLAR 
PULLEY 

3. Install locking collar per figure above and tighten to 70 lbf-in. Gap between 
drive motor plate and top of pulley must be 0.031 ±0.01 in. (0.79 ±0,25mm). 

4. Guide new drive belt between static eliminator and retainer screw. 
5. Install spindle drive belt (Figure 6-11) by apply:i.ng pressure to edge of 

drive-motor plate near A 7TB 1. 
6, Replace fixed disk sensor mount. 
7. Perform Fixed Disk Index/Sector Transducer Check and Adjustment. 
8. Install module bottom cover. 
9. Install side panel (base cabinet only). 

10. Connect unit to main power source. 
11. Install rear end panel (base cabinet only). 
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6.6.24 

fLAT W•\SHER-

FIGURE 6-13.1. 

SPRING 

FLAT 
WA~H[H 

-POST ·"-lTOR 

-(IX) fLAT Wl,lllER 

.-·-(JI) ~CREW 

--{U) fl.AT WASll[R 

--(3') ~HOULDER 
WASllfR 

HARDWARE BUILDUP 

PACK LOCK ASSEMBLY OR PACK LOCK SOLENOID R & R 
e REMOVAL 

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

2. Remove top cover by lifting cover straight up (base cabinet only). 
3. Extend unit to its fully extended position (rack only). 
4. Remove disk cartridge. 
5. Set main circuit breaker to Off position. 
6. Remove electronics cover. 
7. On rack mounted units, remove coupling screw securing latch knob to 

latch mechanism (see Figure 6-7). 
8. Disconnect ground straps from font panel (one on rack-mounteq units, 

two on base cabinet units if present). 
9. Remove front panel by loosening two screws at bottom of panel and re­

moving two screws on each side of' unit holding· front panel to cartridge 
receiver (see Figure 6-7). 

10. He move the three screws from inside cartridg·e receiver. 
11. Lift the cartridg·e receiver up until connector A 9P2 can be disconnected. 

After A 9P2 is disconnected, further remove cartridge receiver. 

~--CA-uiioN··: While lifting cartridge receiver be extremely careful to avoid damage 
1 -------------J to the fixed disk. 

12. 

13. 
14. 

15 . 
16. 

If not replacing solenoid only, proceed to Step 18. Ren10ve solenoid from 
pack lock assembly and receiver harness. 
Loosely install replacement solenoid on pack lock assembly. 
With the pack lock in an open position, place a 0.015 in. (0.38 mm) shim 
between pack lock and solenoid plunger. Push solenoid toward. pack lock 
as far as it will go (plunger touching rear of solenoid). 
Tighten solenoid screws and remove shim. 
Using a small screwdriver, push back plunger and verify clearance. 
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17. Reconnect receiver harness to solenoids. Proceed to Step 3 of Replace­
ment Procedure. 

18. Using a pencil, outline the outside edges of the bracket legs on the pack 
lock assembly to be removed. 

19. Note orientation of the wires connected to the pack lock switch. 
20. Uisconnect receiver harness terminals connected to pack lock switch and 

pack lock solenoid. 
21. Remove pack lock assembly from deck. 

e REPLACEMENT 

1. Install new pack lock assembly within outline on deck. 
2. Connect receiver harness terminals to pack lock switch and pack lock 

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

and connecting A9P2. 

f · CA-UTioN .. : While installing cartridge receiver be extremely careful to avoid damage 
: .............. : to fixed disk and receiver harness. 

4. Fasten cartridge receiver with three screws. 
5. Install front panel to cartridge receiver. Insure that insulating strips 

are still mounted to brackets on front panel and there is electrical isola­
tion between front panel and deck. 

6. Connect ground straps. 
7. Install latch assembly (rack only) . 
8. Perform Index to Burst Period Check and Adjustment. 
9. Install electronics cover. 

10. Install top cover (base cabinet only). 

6.7 CHECK AND AD~USTMENT PROCEDURES 
This section contains procedures that may be used to check for malfunctioning 
parts, to determine whether disk drive is operating within published specifications, 
or to adjust disk drive for proper operations. Before any diectronics checks or 
adjustment are performed, the disk drive must go through a temperature stabiliza­
tion process. 

6.7.1 TEMPERATURE STABILIZATION CHECK AND ADJUSTMENT 
J. If disk unit has not been operating, or a CE disk cartridge has been installed, 

allow unit to exercise for twenty minutes. Fnr an additional ten minutes, allow 
unit to sit in a heads loaded, unit ready condition. Perform this with electronic 
cover on. Perform needed checks and adjustments or; 

2. If disk unit has been operating, allow unit to sit in a heads loaded, unit ready 
condition, for ten minutes (with electronic cover on), before proceeding with 
checks and adjustments . 
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• 6.7.2 

NOTE 1: 

NOTE 2: 

AGC SERVO PREAMPLIFIER AND INDUCTOSYN CHECK AND ADJUSTMENT 
Prior to performing· this adjustment perform Steps 12, 13 and 14. If 
Step 14 is within spec proceed with Step 15, if not, start with Step 1. 

Portions of the Inductosyn alignment must be made under dynamic 
conditions. If the Field Test Exerciser is not utilized appropriate 
provisions must be made in the computer system to cover these condi-
tions. 

;·············, In performing this procedure, care must be exercised to prevent severe 
: CAUTION : , .............. · and extended con tact between position transducer and slider. 

1. If position transducer, AGC preamp, or Servo Board has been replaced, insure 
that all connectors are plugged into thefr respective receptacles. 

2. Connect field tester /exerciser to unit. 
3. Remove A IP 2 from the actuator and power up drive for normal operation. It 

is necessary that a disk cartridge is installed in the drive and relay K 1 on 
power board #1' has energized. 

4. Install a jumper from TPl to -5 V supply (TP9). See Figure 6-14. 
5. Connect oscilloscope to C24 (point A of Figure 6-14). Set scope for internal 

trigger and auto sync. 
6. Move carriage by hand, back and forth between cylinders 000 and 405 ( 000 

and 202 for 100 TPI units) and observe waveform on oscilloscope. 

• 

7. If amplitude of waveform is 1.0 ±0.05 volts peak to peak (see Figure 6-15), 
do not make any adjustment and proceed to Step 9, if not proceed to Step 8. 

8. If waveform is not within above stated tolerances, loosen transducer mount • 
block forward-most screw (right item 3, Figure 6-10), and adjust cam (item 4, 
Figure 6-10) for proper amplitude. If this adjustment is not sufficient, loosen 
transducer scale mounting screw (item 1, Figure 6-10). It may be nccessnry 
to make sequential adjustments of the cam and eccentric screw to obtain proper 
amplitude tolerances. 

9. Tighten transducer scale mounting screw (item 1, Figure 6-10) to 18 lbf-in. 
10. Verify the waveform amplitude is still 1.0 ±0.05 volts peak to peak between 

cylinders 000 and 405 ( 000 and 202 for 100 TPI units). 
11. Remove jumper from TP 1 and TP9. 
12. Connect oscilloscope to TP 3. 
13. Move carriage by hand back and forth between cylinders 000 and 405 ( 000 nnd 

202 for 100 TPI units) and observe waveform on oscilloscope. 
14. Amplitude of waveform must be 5 +O. 6, -0. 2 volts peak to peak. If not, repeat 

Steps 4 through 10 again. If adjustment cannot be performed, replace AGC 
preamp. Waveform will be similar to Figure 6-15 except for difference in nmp­
litude. 

15. Push carriage forward so that carriage is at forward stop position. 
r·············, 
: CAUTION : While performing Steps 16 and 17, keep hands clear of carriage. 
' ................ --.... -- - .' 

16. Reconnect A1P2. 
17. Execute RT Z Command from field tester. 
18. Perform temperature stabilization procedure. 
19. Perform alternate seek between cylinders 293 and 405 ( 146 and 202 for l 00 TPI 

units). 
20. Monitor "On Cylinder" sig·nal from field tester and adjust velocity gain potcntio 

meter R73 (see Figure 6-14) for a seek time of 35 ±1 milliseconds (sec Figure • 
6-17b). Adjust sync to get correct waveform. 
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• FIGURE 6-14. 

• FIGURE 6-15. 
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21. Perform an alternate seek from cylinder 200 to 201 ( 100 to 101 for 100 TPI 
units). Sync oscilloscope with "On Cylinder" sig·nal on exerciser. Monitor 
TP3 and adjw;t potentiometer R 74 on preamp board (see Figure 6-14) so that 
the amplitudes are balanced (in relationship to each other) within ±100 mV of 
log·ic g·round. Figure 6-16a shows waveforms unbalanced and Figure 6-16b 
8hows them balanced. 

22. This adjustment should be repeated whenever the drive exceeds ±150 mV 
from logic g·round. 

23. Verify the adjustment, seeking from cylinder 000 to 001, and from 400 to 401 
( 000 to 001 and 200 to 201 for 100 TPI units). It may be necessary to adjust 
R 74 to bring· all three locations into adjustment. 

24. Verify the adjustment again seeking from cylinder 000 to 002 and 400 to 402 
( 000 to 002 and 200 to 202 for 100 TPI units). It may be necessary to adjust 
R 74 to bring both locations into adjustment (see Figure 6-16c). 

25. Perform alternate seek between cylinders 293 and 405 ( 146 and 202 for 100 
TPI units). 

26. Monitor waveform at TP3. The peak to peak amplitude of the last full sinewave 
before "On Cylinder" goes negative must be 5 ±0. 5 volts (see Figure 6-17). 
Figure 6-17 shows a forward seek. 

27. By resyncing oscilloscope obtain a reverse seek waveform (see Figure 6-17b). 
The peak to peak amplitude of the last full sinewave before "On Cylinder" 
g·oes negative must be 5 ±0. 5 volts. 

28. Perform EQT Check and Adjustment Procedure. 
29. Perform Head Alignment Check and Adjustment Procedure. 
30. Perform 11).dex-to-Burst Check and Adjustment Procedure. 

6 .7 .3 FEOT CHECK AND ADJUSTMENT 
EOT adjustments must be made under dynamic conditions. Alternate 
seek to cylinder address 410 and 408 ( 205 and 204 on 100 TPI units) 

NOTE: and cycle restarts and required to perform this adjustment. 

Appropriate provisions must be made in the computer system for these 
conditions if the Field Test Exerciser is not utilized. 

1. Set ma.in circuit breaker to off position. 
2. Connect Field Tester /Exerciser to unit. 
3. Ins tall servo board on card extender. 
4. Set main circuit breaker to on position. 
5. Depress START/STOP switch to START (in) and wait for completion of first 

seek. 
6. Perform temperature stabilization procedure. 
7. Unplug A1P2 on actuator. 
8. On Servo Board·, ground TP 20 and TP 21. 
9. Set Actuator at forward stop and reconnect AlP2. 

10. Perform HT Z function on Field /Tester Exerciser. 
11. Insure that error halt switch is down on Field Testqr /Exerciser. 
12. l\lonitor TP19 on Servo board with channel A of oscilloscope and sync ncg·ative 

on this sig·nal. Monitor TP3 (Figure 6-14) on AGC Preamp board with channel 
B of' oscilloscope. Place channel B in uncalibrated vertical position and adjust 
until waveform is five centimeters in amplitude. 
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SCOPE SETTINGS 
CHANNEL A 

(ON CYLINDER) 
HORIZ O. 2 MS/CM 
VERT SV/CM 

CHANNEL 8 

(TPJ) 
VERT 100 MV /CM 

Gt·lD 

FIGURE 6-16A. 

SCOPE SETTINGS 
CHANNEL A 

HORIZ 0.2 MS/C"I 
VERT SV/CM 
(ON CYLINDER) 

ONE TRACK SEEK UNBALANCED 

CHANNEL 8 GND1+++H+H++H++H-H+~l4+H+H:t-l-tttt++tt+t-1t-H-tt+ttl 

77641952-A 
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(TPJ) 
VERT IOOMV/CM 

FIGURE 6-16B. ONE TRACK SEEK BALANCED 

SCOPE SET. NGS 
CHANNEL A 

HORIZ 0. 2 MS/CM 
VERT SV/CM 
(ON CYLINDER) 

CHANNEL 8 
(TPJ) 
VERT 100 MV /CM 

GN nl 

FIGURE 6-16c, 
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TWO TRACK SEEK WITHIN TOLERANCE 
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13. Perform alternate seek in the access mode between cylinders 408 and 41() ( 204 -
205 for 100 Tl'l). Alternate seek in the access mode is defined as movcmen t 
of the heads back and forth between cylinders without performing· a read opera 
tion. 

NOTE: Horizontal sweep time of Figure 6-18a and G-18b depends upon switch 
sett in g·s on the I /0 board. 

14. Adjust oscilloscope until waveform looks similar to Fig·ure 6-18a or G- 18b. 
Place crossover of signals A and B in middle of screen and place horizontal 
sweep time to lOX. Waveform should be similar to Figure 6-18c depending· on 
sweep time. 

15. If waveform is not within limits shown in Figure 6-18c, slightly loosen two 
socket head screws (Phillips on early units) on EOT Detector (Figure G-3). 
Place screw driver in slot and adjust detector horizontally to limits shown in 
Figure 6-18c. 

NOTE: Limits are defined as signal A must go Positive within ±1 vertical ecnti-­
meter of sig·nal B ground along slope of signal B. 

16. Tighten screws and verify that adjustment has not changed. 
17. Unplug A1P2 on actuator. 
18. On Servo Board, remove grounds from TP20 and TP21. 
19. Set actuator at forward stop and reconnect A 1P2. 
20. Perform RT Z function on Field /Tester Exerciser. 
21. Perform Head Alignment Check and Adjustment. 
22. Perform Index to Burst Period Check and Adjustment proced urc. 

HEAD ALIGNMENT CHECK AND ADJUSTMENT 6.7 .4 

NOTE: Refer to HPC package located in front of manual for option switch 
and terminator locations. 

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

2. Remove disk cartridge and install CE disk cartridge. Refer to disk cartriclg·c 
removal and installation procedure in section 2. 

3. Open top cover (base cabinet only). 
4. Set main circuit break<~r to off position. 
5. Remove electronics cover. 
6. Record setting of all switches on I /O board. 
7. Verify that resistor modules m·e installed on I /O board. If not, install termina­

tor plug in I JO board connector J 1 if required. 
8. Install OEM field tester. If no OEM field tester or system is avallable to per­

form the required functions refer to HPC package to star select unit and ter­
minator power. 

r······------- 1 Kl should not be removed until main circuit breaker is in off position. 
: CAUTION ; With Kl removed, emergency retract is disabled. Consequently, heads 
1 

• • •• ----· • • • • • must be manually retracted if spindle slows down below tolerance limit. 

9. Open power supply cover and remove relay K 1 to provide access to heads. 
10. Disconnect A 1P2 (Note Orientation). 
11. Set main circuit breaker to on position. 
12. Depress W /PROT CART and W /PROT FIXED switches to ON (in). 
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SCOPE SETTINGS 
CW.NNEL A 
ON CYLINDER 

HORIZ SMS/CM 
VERT SV/CM 

CHANNEL B 
TPJ 
VERT IV/CM 

SCOPE SETTINGS 
CHANNEL A 
ON CYLINDER 
HORIZ 5MS/CM 
VERT IV/CM 

CHANNEL B 
TPJ 
VERT IV/CM 

FIGURE 6-17A, 

FIGURE 6-17B I 

CHANNEL ,.___.,_____,_ 
B GND 

CHANNEL 

FORWARD SEEK 

REVERSE SEEK 

SCOPE SETTINGS: 
HORIZ 2MS/CM 
VERT "B" UNCAL-

ADJUST FOR 
5 CM HIGH 

VERT "A" IV/CM 

AGND ... ='==io==:l:::::='==t.~L-..L.-.J..........Ji.,__J 

FIGURE 6-18A, EOT WAVEFORMS 

CHANNEL 
BGND 

I I• H 

-r -
I 

CHANNEL 

AGNDU::::C~==l:::::::l:o:=l.~L-..L.-.J...~L....J 

SCOPE SETTINGS 
HORl7 .';MS/CM 
VERT "B" UNCAL 

ADJUST FOR 
5 CM HIGH 

VERT "A" IV/CM 

FIGURE 6-18B, EOT WAVEFORMS 
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13. 

14. 

15. 
16. 

17. 

18, 

19. 
20. 

CHANNEL 
B GNO 

CHANNEL 
A GN D l:=::l:::::!=::l:::::::l::::L....L_..._....J.__..L_J 

SCOPE SETTINGS, 
HORIZ IMS/CM 

XIO 
VERT "B" UNCAL 
VERT "A" IV/CM 

FIGURE 6-18c, EOT WAVEFORMS 

Depress START /STOP switch to start (in) and allow spindle to attain operat­
ing speed. 
Reconnect A lP 2, but reverse orientation as noted in Step 10, immediately upon 
completion of brush cycle. 
Perforn1 temperature stabilizatiqn procedure. 
Select upper head of disk cartridge and command unit to seek to cyl 14610 
( 7318 for 100 TPI units). For units without OEM tester proceed to Step 17. 
For ther units proceed to Step 19. 
If no OEM field tester or system is available to perform required functions. 
Refer to HPC package for proper switch settings. 
After switches have been set to select head and cylinder desired, momentarily 
toggle cylinder address strobe switch on then off. This must be performed 
quickly or a seek error might occur. 
Actuator should move to cylinder #146 ( #73 for 100 TPI units). 

• 

21. 

Place oscilloscope external sync on Sector (Pl-BlO on I/O Board for multi­
sector units, index (Pl-A311/0 Board) for single-sector units without field 
tester and index (on field tester) for single-sector units with field tester. 
Also monitor this signal and set up oscilloscope to indicate one complete revo- • 
lution. Horizontal setting will be 2 ms/cm uncalibrated (see Figure 6-19A). 

22. 
23. 

NOTE: 

Monitor TPl and TP2 on I/0 board with channels A and B of the oscilloscope. 
Set Oscilloscope to add signals and invert one channel. 

This alignment procedure must be performed entirely with the oscillo­
scope calibrated for a sweep of 10 divisions equals one spindle 
revolution. (See Step 21 of this procedure.) 

Ideal head alignment occurs when the length of a single 11 cat eye" pattern 
equals one half of a spindle revolution or 5. 0 oscilloscope divisions when 
calibrated to Step 21. Pattern crossover points are not necessarily coin-
cident with the sweep start (index) and the position of these points re­
lative to the index has no effect on proper head alignment. Pattern 
amplitude relationships are of no importance and should not be 
considered when aligning the heads. 

24. Using· the horizontal position control, move the display so that an accurate 
measurement between two consecutive crossover points can be obtained. 
(See Figure 6- l 9b,) The head is in alignment if this measurement does not 
exceed 5 ±0. 8 divisions. If this head meets the alignment requirements 
proceed to Step 28 and repeat this procedure. If not aligned to specification, 
continue. 

25. Loosen upper head clamp if adjustment is required. (See Figure 6- 6). 
26. Using head alignment tool (CDC #75797900) adjust head to 5 ±0.5 divisions. 

(See Figure 6- l 9b.) 
27. Tighten upper head clamp and torque to 6 ±0. 5 lbf-in. Verify head 

alignment meets 5 ±0. 5 divisions after tightening. • 
28. Select lower head of disk cartridge. If no OEM field tester and no system 

is available to perform selection, refer to the HPC package for proper switch 
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29 . 
30. 

31. 

32. 

33. 

34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 

setting. After head selection follow the procedure outlines in Step 24. 
Loosen lower head clamp if adjustment is required. 
Using head alignment tool (CDC #75797900) adjust head to 5 ±0. 5 divisions. 
(See Figure 6-19b.) 
Tighten lower head clamp and torque to 6 ±0. 5 lbf-in. Verify head 
alignment meets 5 ±0. 5 divisions after tightening. 
If new heads have been installed or actuator has been removed, proceed to 
Steµ 16 of index-to-burst period check and adjustment. Otherwise continue 
procedure. 
Depress STAHT /STOP switch to STOP (out) and wait for spindle to stop ro­
tating (START /STOP lamp extinguished). 
Hemove CE disk cartridge. 
Set main circuit breaker to off position. 
Disconnect A 1P2, reverse plug, and reconnect. 
Install K 1 and close power supply cover. 
Set all switches on I /O board back to original positions noted in Step 6. 
Disconnect oscilloscope. · 
Install electronics cover. 
Close top cover (base cabinet only) . 

6.7.5 

NOTE: 
HEAD SKEW AND INDEX-TO-BURST PERIOD CHECK AND ADJUSTMENT 
Refer to HPC package located in front of manual for option switch and 
terminator locations. 

1. 

2. 

3. 
4. 
5. 
6. 
7. 

8. 

Depress START /STOP switch to STOP and wait for spindle to stop rotating 
(START /STOP lamp extinguished). 
Remove disk cartridge and install CE disk cartridge. Refer to disk cartridge 
removal and installation procedure in section 2 • 
Set main circuit breaker to off position. 
Open top cover. 
Remove electronics cover. 
Ret:ord setting of all switches on I /0 board. 
Verify that resistor modules are installed on I /O board. If not, install ter­
minator plug· in 1/0 board connector Jl if required. 
Install OEM field tester. If no OEM field tester or system is available to 
perform the required functions refer to HPC package to star select unit and 
terminator power. 

r··--------···, K 1 should not be removed until main circuit breaker is in off position. 
: CAUTION : With K 1 removed, emergency retract is disabled. Consequently, heads 
'-------------·· must be manually retracted if spindle slows down below tolerance limit. 

9. 
10. 
11. 
I') .... 
13. 

14. 

15. 
16. 

17 . 

18. 

Open power supply cover and remove relay K 1 to provide access to heads. 
Disconnect A 1P2 (note orientation). 
Set ma.in circuit breaker to on position. 
Depress \V /PH.OT CART and W /PH.OT FIXED switches to on (in). 
Depress STAHT/STOP switch to start (in) and allow spindle to attain operating· 
speed. 
Reconnect A 1P2, but reverse orientation as noted in Step 10, immediately 
upon completion of brush cycle. 
Pc)rform temperature stabilization procedure. 
Select upper head of disk cartridge and command unit to seek to cyl 101 0 
<G10 for 100 TPI units). Fo1• units without OEM tester proceed to Step 17. 
For other units proceed to Step 19. 
If' no OE!\l field lester or system is available to perform requir·ed functions, 
refer to II PC package for proper switch settings. 
A l'tcr switches have been set to select head and cylinder desired, momentarily 
tog-14'lc eyl.inder address strobe switches on then off. This must be performed 
quickly or a seek error might occur. 
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19. 
20. 

21. 

--+---+-t---+--+----+---+---<1---+--+----+--S IGNAL FOR 
~SETTING UF SCOPE 

-t--t-t---t--+--t--t---11---1:7'9--t--
~ SCOPE SETTINGS: 

~~~E~R =1;;111-=*=F=="'=~=;F;--~F=:"'=-l::o~.r HORIZ. 2ms/cm (~CALIBRATED) 
I" I" VERT. 2V/cm 

-l-'++++++1t-+++++++++<>+-H++++++1t++-++++H+H+-

OSCILLOSCOPE CALIBRATION 
-t---t- FOR H£AO -+-ALIGNMENT -t---f-

-+--+- IJIV • I .-+-jVOLUTION 

I I 

- - .. I ---l·t. 
L__1 REVOLUTION • 25 ms (2400 r/min) ___ __) 
,---- • 40 ms (1500 r/min)------i 

FIGURE 6-19A. HEAD ALIGNMENT SCOPE SETTING 

........iH-+-t-++t++-++++++-t+++'il 
THIS DISPLAY IS TYPICAL 
BUT ACTUAL PATTERN HAY 
APPEAR SHIFTED TO THE 
LEFT OR RIGHT, 

USE HORIZONTAL CONTROL 
TO POSITION DISPLAY FOR 
ACCURATE MfASUREMfNT. 

I 

I 
!---· -- 1 REVOLUTION • 25 ms (2400 r/minJ 

[~?~w-- '. ·• 40 ns ( lSOO r/min) 

-- .J 

SCOPE SETTINGS: 

HORIZ. CALIBRATE PER FIG. 6-19a 
VERT. D.1 V/cm 
CORRECT HEAD ALIGNMENT 
EXISTS WHEN T1•510.8 DIV. 

ADJUST TO 510.S DIV. 
If ALIGNMENT JS REQUIRED. 

FIGURE 6···19B I HEAD ALIGNMENT WAVF;QRM 

Actuator should move to cylinder #10 ( #5 for 100 TFI units). 
Place oscilloscope external sync and channel A on sector ( P 1-B 10 on I /0 Board) 
for multi-sector units, index (Pl-A31 I/0 board) for single-sector units with­
out field tester and index (on field tester) for single-sector units with field 
tester (see Figure 20). 
Connect oscilloscope channel B to TPI on I /0 Board. 

Head-skew check (Steps 22 through 24~ should only be performed if 
a head has been replaced. If the checli. rails specification , keep re­
placing that head until the check passes specification. All measure­
ments are to be made on the peak of the leading pulse derived by the 

NOTE: CE pack regardless of polarity. To m asure head skew with reliable 
accuracy, the index-to-data burst should l-_ e observed on a delayed 
sweep having a time base of 1 µs per dii.; .10n for straddle-erase heads 
and 5 µs per di vision for pre-erar•_· heads. An alternate procedure is 
to change the index-to-burst timin1.-. so the pulse can be centered on 
the scope screen having the above norizontal time base (Firure 6-20b). 

22. 

23. 

6-46 

With the upper head of the disk cartridge selecte·i, place the burst pulse in 
the center of the scope (Figure 6-20b). 
Next select the lower head of the disk ca1·tridge. If no OEM field tester or 
system is available to perform the selection, refe1 to the HPC package for the 
proper switch setti.ngs. 
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24. With the lower head of the disk cartridge selected, measure the difference 
between the burst point of the upper head to the burst point of the lower 
head. The head to head difference must be within the following· limits: 

3 µs maximum for straddle-erase heads ( 2400 r /min) 
4 µs maximum for straddle-erase heads ( 1500 r /min) 
4 µs maximum for pre-erase heads ( 2400 r /min) 

25. Select the upper head of the disk cartridge. If no OEM field tester or system 
is available to perform the required functions, refer to the HPC package for 
the proper switch settings. 

26. Check and record the index-to-burst period as shown in Fig·ure 6-20a. 
27. Select the lower head of the disk cartridge. If no OEM field tester or system 

is available to perform the selection, refer to the HPC packag·e for the proper 
switch settings. 

28. Check and record the index-to-burst period as shown in Figure 6-20tL 
29. Determine which head has the lowest index-to-burst period and verify that 

it meets the following limits: 

100. 0 ±5 ps for pre-erase heads ( 2400 r /min) 
18. 8 ±3 µs for straddle-erase heads ( 2400 r /min) 
30. 0 ±5 ,us for straddle-erase heads (1500 r /min) 

If the check meets the above limits, go to Step 31, if not, continue procedure. 
30. If the head with the lowest index-to-burst period does not fall within the 

above limits, select that head and adjust the potentiometer on the sector board 
to the following: 

100.0 ±1 µs for pre-erase heads (2400 r/min) 
18.8 ±0.1 µs for straddle-erase heads (2400 r/min) 
30. 0 ±0. 5 µs for straddle-erase heads ( 1500 r /min) 

If the potentiometer is not present or if the adjustment range of the potentio­
meter does not reach far enoug·h, depress the STAHT /STOP pushbutton to 
STOP and perform the cartridge index /sector transducer check and adjustment. 
Then repeat Steps 26 through 30. 

31. Depress START /STOP switch to STOP (out) and wait for spindle to stop ro-
tating (STAHT /STOP lamp extinguished). 

32. He move CE disk cartridg·e. 
33. Set ma.in circuit breaker to Off position. 
34. Disconnect A1P2, reverse plug, and reconnect. 
35. Install Kl and close power supply cover. 
36. Set all switches on I /0 board back to original positions noted in step G. 
37. Disconnect oscilloscope. 
38. Install electronics cover. 
39. Close top cover (base cabinet only). 

6.7.6 TRACK INDICATOR CHECK AND ADJUSTMENT 
1. Open top cover (base cabinet only). 
2. Remove electronics cover. 
3. Set main circuit breaker to on position. 
4. Install disk cartridge. 
5. Depress START/STOP switch to START (in) and wait for unit to complete 

FIRST SEEK. 
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NOTE: 

100 t5 ps FOR PRE-ERASE HEADS (2400 r/mtn) 
L J 18. 75 t3 µs FOR STRAODLE·ERASE HEADS (2400 r/mtnl 
19-1"---<.,,..._- 30.00 t5 µs FOR STRAODLE-ERASE HEADS (1500 r/mtn 

SCOPE SETTINGS: 
GHD r--f--T+--+--t--IP--+-.... - ..... - .......... HORIZ. 10 ps/cm 

VERT. 5 V/cm 

SCOPE SETTINGS: 

HORIZ. 10 µs/cm 
VERT. 0.5 V/cm 

Measurement to be made at the peak of the leading pulse regardless 
of polarity. Some CE modes produce pulses inverted to pulse shown 
in Figure. 

FIGURE 6-20A. INDEX-TO-BURST PERIOD WAVEFORMS 

I\. 

HEAD 0 

FIGURE 6-208, INDEX-TO-BURST WAVEFORMS 

6. Check that zero marks on fixed and movable sections of track indicators 
(Figure 6-21) are lined up. 

7. If marks are not aligned, loosen fixed section of track indicator and position 
for alignment with movable section. 

8. Check that gap between the fixed and movable sections of track indicator is 
0.1 to 0.3 inches (2.54 to 7.62 mm). 

9. Install electronics cover. 
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6 .7. 7 

THERMAL LINK 
&RACKET 
MOUNTING SCREWS 

~'V'-- THERMAL LINK 
MACK ET 

FIGURE 6-21. TRACK INDICATOR 

CARTRIDGE-ON SWITCH CHECK AND ADJUSTMENT 

NOTE: 
There are two cartridge-on switches, one on each Hold-Down arm. 

Perform cartridge-on switch removal and replacement procedure except 
for actual removal of switches. · 

6.7.8 STATIC ELIMINATOR CHECK 
1. Depress START /STOP switch to STOP (out) and wait for spindle to stop ro-

tating (START /STOP lamp extinguished). 
2. Remove disk cartridge. 
3. Open top cover (base cabinet only) . 
4. Set main circuit breaker to off position. 
5. Using multimeter check for five ohms or less between module ground and side 

of rotating spindle cone while turning spindle by hand. 
6. If resistance is above five ohms clean static eliminator and perform Step 5 

again. 
7. If multimeter indicates no con tin uitv or high resistance after cleaning replace 

static eliminator by following Static Eliminator Removal and Replacement pro­
cedure. 

6. 7 .9 DISK BRUSH SWITCH CHECK AND ADJUSTMENT 
Perform disk brush assembly removal and replacement procedure except for actual 
removal of brush assembly. 

6 .7 .10 CARTRIDGE INDEX/SECTOR TRANSDUCER CHECK AND ADJUSTMENT 
1. Depress START /STOP switch to STOP (out) and wait for spindle to stop ro­

tating (START /STOP lamp extinguished). 
2. Open top cover (base cabinet only) . 
3. Remove disk cartridge. 
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4. Set main circuit breaker to OFF position. 
5. Install armature plate simulator onto spindle as shown in Figure 6- 22. 
6. Using plastic shim stock, adjust clearance A to 0.030 ±0.005 inch (0.76 

±0.13 mm) for 2400 r/min units and 0.018 ±0.005, -0.000 inch (0.46 
±0.13, -0.00 mm) for 1500 r/min units. The adjustment is made by 
loosening the clamp screw and sliding the transducer in or out for 
proper clearance. Tighten the clamp screw. 

7. After the transducer is properly adjusted, perform the Index to Burst 
Period Check and Adjustment procedure. 

NOTE 

If the adjustment range of the potentiometer on the 
sector PWA does not reach far enough, loosen the two 
screws of the upper sensor holder and adjust holder 
position to where potentiometer range allows proper 
adjustment. Clearance "A" set in step 6 must be read­
justed if upper sensor holder is moved. 

6.7,11 FIXED DI SK INDEX/SECTOR TRANSDUCER CHECK AND AD,JUSTMENT 
1. Depress START /STOP switch to STOP (out) and wait for spindle to stop 

rotating (START /STOP lamp extinguish). 
2. Set main circuit breaker to OFF position. 

• 

3. Using a 5 / 32 Allen driver, place tool into hole on front end panel and • 
remove panel by loosening hardware (base cabinet only). 

4. Remove left side panel (when viewed from rear of unit, cabinet only). 
5. Remove module bottom cover. 
6. Using plastic shim sto<..k, check clearance A (Figure 6-23). Clearance 

should be between 0.010 + 0.003, -0.000 inch (0.25 + 0.076, -0.000 mm). 
If clearance is out of tolerance, loosen transducer clamp and slide trans­
ducer in or out to adjust for proper clearance. 

7. Tighten transducer clamp. 
8. Install module bottom cover. 
9. Install side panel (base cabinet only). 

10. Install rear end panel (base cabinet only) • 

...... ""' :"___ --! [A 
SIMULATOlt ~ ......-,---"""'--u ~~INDEX/SECTOlt ! - ~ TIANSDUCU 

Ct_~!.--1 • 

FIGURE 6-22, INDEX/SECTOR TRANSDUCER ADJUSTMENT 

<~D 
FIGURE 6-23, FIXED DISK INDEX/SECTOR TRANSDUCER ADJUSTMENT 
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MAINTENANCE AIDS 7 

7.1 GENERAL 
This section contains iMformation useful for maintaining· the D4271! Disk Drive. 

7.2 CIRCUIT BOARD DESCRIPTION 
All disk drive electronics is contained on printed circuit boards. Six of the boa1·ds 
( H /W IE, Data Recovery, Sector, Set·vo, Control & I /0) measu1·e G in. X 8 in. 
( 152 X :ma mm) and arc plug·g·ccl into the card cage assembly mother bonrd. The 
Inductosyn Pre-amp board measut·es 5 in. X 8 in. ( 127 X 20:3 mm) :ind is mounted 
on top of the magnet assembly. The Power board measures 4. 75 ir 1 • X 7. 50 in. 
( 121 X lDl mm) and h part of the power supply assembly. Both integrated and 
discrete circuit are used on the boards. 

7.3 CIRCUIT BOARD LOCATIONS 
The Printed Circuit Boards arc located in the Card Cag·e as shown in Figure 7--1 . 

. ~~~~~~~~~~--..~~---. 
\PAR[ ( JJJ 

(JB) FAUL I BOARD~l_l_(l_t:JI _________ ~-'-'-~ 

CONIROl BOARD 

\ECTOR BOARD 

1£RVO BOARD 

DATA RECOVERY_ BOf;R_O ____ _ 

<:.Hlf LG 1-----------
R W E BOARD 

J9) 

(JI 4) 

1 ·o 
BOARD 

(JI) 

FIGURE 7-1. CIRCUIT BOARD LOCATION 

7.4 TROUBLESHOOTING DIAGRAMS 
The following diagTams are intended to g·uide service personnel to the probable 
cause of malfunctions in the 942711 clif'k drive. 

The first series of diagrams illustrate the normal sequence of events when every­
thing is functioning µroperly. llowever, at certain intervals durinp: the normal 
sequential flow, service personnel are directed to specific flow chal't locations if 
a malfunction does occur (refer to paragTaph 7.5). 

NOTE: 

7.5 

In the flowcharts. imperative instructions (e.g. replace control board) 
are intended only to suggE;st a possible cause of the malfunction and 
the recommended solution. 

FLOW DIAGRAM REFERENCES 
Each cliagTam page is sequentially page numbered in the upper right-hand corner 
of the page. When the diagram flow is interrupted ( ~ ) , the pag-e location, 
where the flow will be continued is referenced in the Lower rig·ht-hand corner of 
the page. 

Location 
EXAMPLE: 3 11 

This indicates that the flow will continue on another page or a Fault has occurred. 
and on page 11 the flow will start at 0 . 
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MAIN 
CIRCUll 
BREAUR 

m' 

..----1-~ 
CLEAR All--:::.:, v 
LAICH[\ 
INITIAi£ 60 MS 
D[LAY 
OPEN PAO; 

START' GLOWS 
\Plr,DU \TART\ 
BRUSH CYCL£ 
\TARTS 

YES 

SET Kl 
CONTROL FF 
INITIAi[ \0 SEC 
SERVO DELAY 

INITIATE 
SERVO 
ENABLE 

ENTER 
FAULT 
MODE 

LOCATION 

1 7 

2 11 or 7 

3 11 

4 11 

5 8 

8A- 5 

RTZS- 2 
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7 4 

9 14 

• WAIT -- 3 
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TURN 
"ACTIVE" OFF 
"READY" ON 

LOAD 
CYLINDER 
ADDRESS 
REGISTER 

c:A~l19;) 

SET 
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ADDRESS 
FF 

EXECUTE 
READ 
CO'.IMAND 

READ 

ERROR 

TURN 
"ACTIVE" ON 
"READY" OFF 

NO 

EXECUTE 
WRITE 
COMMAND 

EXECUTE 
COMMAND 

II 

LOCATION 
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10 

11 

12 

16 

4 

4 

10 

6 

6 

4 

SEEK TRACK-- 2 

RTZS ---2 
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VEtlFY 
SETTING OF 
SWI0-7 ON 
CONTROL BD 

,-- --" 
'-~!l9.!i.J 
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REPLACE 
READY 
LAMP 

REPLACE 
SWITCHBOARD 

REPLACE 
CONTROL 
BOARD 

RETRY 

RETRACT 
CARRIAGE 

STOP OPERATION 

_,,RE:..:T.:::RAC=.:.T __ ...J 14 
PROBLEM 

INHIBIT 
SERVO ENABLE 
CLEAR 
Kl CONTROL FF 

SPINDLE STOPS 
PACK LOCKS 
RELEASE 

PACK RELEASE 
PROBLEM 88 

REPLACE 
CONTROL 
BOARD 

RETRY 

ACTIVE LAMP PROBLEM 

REPLACE 
ACTIVE 
LAMP 

REPLACE 
SWITCH 
BOARD 

LOCATION 

BB 
13 

14 

17 

5 

12 

11 

1 

7-5 



CHECK 
START LAMP 
(TURN OFF) 

,---, 
\~~J:l.£.1 
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YES 

YES 

YES 

ADJUST 
PACK LOCK 
ASSEMBLY 

RETRY 

PACK RELASE PROBLEM 
(STOPPING) 

REPLACE 
SECTOR 
BOARD 

REPLACE 
CONTROL 
BOARD 

CHECK 
RETRACT 
SWITCH 

NO 

ADJUST 
PACK 
LOCK 
ASSEMBLY 

PACK LOCK PROBLEM 
(STARTING) 

ADJUST 
PACK LOCK 
ASSEMBLY 

NO 
PROBLEM 

REPLACE 
CONTROL 
BOARD 

REPLACE 
SECTOR 
BOARD 
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DEFECTIVE 
DISK SURFACE 
REPLACE BAD 
FIXED OR 
CARTRIDGE DISK 

REPLACE 
DEFECTIVE 
R;W HEAD 

CHECK 
CARTRIDGE 
SECTOR 
AND 
INDEX 
PULSES 

L----------tlll------------1 REPLACE 

, --- - ' 
1,~l\.IJ~_I 

LOCATION 

10 

18 
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SOARD ON 

BOARD EXTENDER 
J, POWER ON 

CHEC~ INPUI 
PULSE FROM 
SENIOR 

YES 

IF PREIEN I REPLACE 
REMOVE AND 

I. SFC !OR BOARD TE\l SENIOR 
FILIER 2. I 0 BOARD 

NO CHEO., AND 
If RCClUIRfD 
ADJUST OR 
~ll(.tl \f("l0R 
IFNIOR 

REPLACE 
SECIOR 
Sf f-lll'R 

RE !RY 

7-11 
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RETRACT OPERATION 

IF DURING FAULT ERROR 
NORMAL 
OPERATION INITIATE 
I , SPINDLE SPEED EMERGENCY 

IS NOT DE TEClf RETRACT 
2. LOW VOLT AGE 

IS DETECTED ON 
SERVO OR 
PREAMP BOARD 

J. PACK LOCK NO 
SWITCH IS NORMAL 
OPENED O•ERATION 

4. REOT IS NOT 
DETECTED WHEN YES RTZS IS 
PERFORMED 

5. SIN/COS CHECK AJPJ 
SIGNAL IS NOT (RETRACT SWITCH) 
PRESENT ON PREAMP BOARD 6, STARI (STOP) CHECK RETRACT SWITCH IS SWITCH PRESSED REPLACE COtHROL 

BOARD • CHECK RETRACT 
CIRCUIT ON 
POWER BOARD 
PEPLACE TURN OFF 
POWER BOARD MAIN BREAKER 

TURN ON 
!J4V BREAKER 
TURN ON 
MAIN BREAKER 

' ,fCK Kl 
RELAY ON 
POWER BOARD 
REPLACE 
POWER BOARD 

CHECK R,W HEAD 
AND DISK SURF ACES 
IF HEAD CRASHED 
REPLACE DAMAGED RETRY RETRY 
PARTS 

c~~' 
cA;1:ii~) 

LOCATION 

5 8 

13 12 

32 12 

34 13 
35 13 • 
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POSSIBLE CAUSES 
INCLUDE 
I . LOW VOLTAGE 

ON PREAMP AND· 
OR SERVO 
BOARDS. 

1. PACK LOCK 
SWITCH OPEN. 

J. SPINDLE NOi 
UP TO SPEED. 

REPLACE 
I. RETRACT SWITCH 
1. CONTROL 

BOARD 
J. BRAKE BOARD 
4. MOTOR BRAKE 

AISEMBLY 
; . SEC TOR BOARD 

RETRY 

YES 

NO 

POSSIBLE CAUSES 
INCLUDE 
I FIXED DISK 

SELECTED BUT 
NO FIXED DISK 
OPTION. 

2. LOWVOlTAGE 
ON R,W/E, 
SECTOR, OR 
DATA RECOVERY 
BOARDS. 

FAULT ERROR 

(Continued) 

SPINDLE SI ARTS 
BUT ROTATION 
IOON STOPS 

I. TURN MAIN 
BREAKER OFF 

2. MOUNT SECTOR 
BOARD IN CARD 
EXTENDER 

J. TURN MAIN 
l BREAKER ON 
4. CHECK 

"SPEED STATUS" 
BIO ON SECTOR 
BOAAD 

FAULT ERROR 

(Continued) 

PROBLEM IN READ/MUTE FUNCTIC.N MAY 
INCLUDE 
I. LOW VOLTAGE CAUSES LOSS OF CONTROL 

OF WRITE AND/OR ERASE CURRENT. 
2. MORE WAN ONE HEAD SELECTED. 
J. WlllTE AND/OR ER45E GATE WHILE NOi 

ON CYLINDER. 
4. READ AND WlllTE GATES TRUE 

SIMULTANEOUSLY. 
5. READ •ND ERASE GATES TRUE 

SIMULT.-NEOUSL Y, 
6. ERASE AND NO WRITE DRIVER ON. 
7. WRITE AND NO ERASE DRIVER ON. 

REPAIR OR 
REPLACE 
DEFECTIVE 
COMPONENT 

CHECK "23 
(FIXED DISK) 
SIGNAL ON 
SECTOR BOARD 

CHECK A22 
(CARTRIDGE) 
SIGNAL ON 
SEC TOR BOARD 

REPLACE 
SECTOR 
BOARD 

RETRY 

REPLACE 
CONTROL 
BOARD 

REPLACE 
FIXED 
SECTOR 
~FNSOR 

REPLACE 
CARTRIDGE 
SECTOR 
SENSOR 

RETRY LOCATION 

33 13 

77614957-C 7-13 
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REPLACE 
SECTOR 
BOARD 

VERIFY 
I . UNIT SELECT 
2. HEAD SELECT 

CHECK INDEX 
OR SEC TOR PULSE 
AT AJI OR BIO 
ON I ·O BOARD 

(HEO. FIXED 
DIS~ 
I ECTOR 
PIJll[ 

REPLACE 
MOTOR 
ASSEMBLY 

MOUNT CONTROL 
BOARD ON 
CARD EXTENDER 
CHECK INPUT 
GATES PINI 
9, 10, 11, AND 12 
OF UJ5 ON 
CONTROL BOARD 

VOLTAGE FAULT 
ON RWE, 
SECTOR,CONTROL,OR 
DATA RECOVERY 
BOARD 

CHECK VOLTAGE 
SUPPLY CK T ON 
I. R.W E BOARD 
2. SECTOR BOARD 
J, DATA RECOVERY 

BOARD 
4. CONTROL BOARD 

,-- - -, 
l_A~l.il;..• 

FAULT ERROR 

(Conrinued) 

REPLACE 
CARTRIDGE 
SECTOR 
IEMSOR 

REPLACE 
FIXED DISK 
I ECTOR 
SH •SOR 

FAULT ERROR 

(Corllinued) 

HEAD SELECT 
FAULT (NO 
FIXED DISK 
OPTION ONLYI 

CHECK 
HI SIGNAL ON 
I. I. 0 BOARD 
2. 1/0 BUS 

RETRY 

RETRY 

RETRACT FAULT 
SERVO BOARD 
PREAM~ BOARD 
SPINDLi SPEED 
PACK LOCK 
SWITCH 

CHECK VOLTAGE 
SUPPLY CKT 
ON SERVO 
AND PREAMP 
BOARDS. 
ChECK SPINDLE 
SPEED AND 
PACK LOCK 
SWITCH 

CH[CK DC 
VOLTAGES ON 
POWER BOARD 

~Js voe 
!22 voe 
~11 voe 
•5 voe 
-7 .5 voe 

CHECK VOLTAGE 
SUPPLY CIRCUIT 
ON PREAMP 
BOARD 

REPLACE 

CURRENT FAULT 
R, W/E FAULT 
OR 
ON CYLINDER 
FAULT 

CHECK INPUT 
I, 2, BOFUJ4 
ON CONTROL 
BOARD 
CHECK 
I. SERVO OFFSET 
2. R/W/E BOARD 
J, 1/0 BOARD 
4, 1/0 BUS 
5. CONTROL BOAR 

FAULT ERROR 

(Continued} 

REPLACE 
POWER 
BO\RD 

REPLACE 
PREAMP 
BOARD 

I. CbNTROL BOARD 
2. SECTOR BOIRD 
J, SERVO BOARD 
4, DATA RECOVERY 

BOAR fl 
5. R W E BOARD 

77614957-C 
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VERIFY SWITCH 
SEmNGS ON 
1/0 AND SERVO 
BOARDS CONFORM 
TO DEVICE 
SPECIFICATION 

NO 

MOVES IN J REVERSE BUI 
NO REOI 
DETECTED 

YES 

77614957-C 

VERIFY SWITCH 
CONFIGURATION 
CONFORMS 10 
DEVICE SPEC. 

REPLACE 
.SERVO 
BOARD 

NO 

YES 

REPLACE 
PREAMP 
BOARD 

REPLACE 
1/0 
BOARD 

CHECK 
1/0 
BUS 

RETRY 

REPLACE 
I. CONTROL 

BOARD 
2. PWR BOARD 

REPLACE 
SERVO 
BOARD 

SEEK ERROR 

LOCATION 

10 

13 

23 

24 

25 

30 

31 

LOCATION 

25 

26 

27 

28 

29 

31 

15 

15 

16 

16 

17 

19 

10 

12 

14 

14 

15 

18 

19 

7-15 
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REMOVE A1P2 
<:ONNECOTII 

ON AJPl OF 
PREAMP oB;ERV[ 
PIN I REOT 
PIN 2 FEOT 

MOVE CANRIAGE 
MANUALLY TO 
FORWARD AND 
REVERSE LIMITS 

CONFIRM THAT 
LEVEL CHANGES 
FROM LOW TO 
HIGH WHEN 
EOT IS DETECTED 

SEEK ERROR 

EOT CHECK 

CHECK Jl -3 
(AJPI -3) t 5V 
ON PREAMP 

CHECK ADJUST­
MENI OF EOT 
SENIOR BRACKET 

REPLACE EOT 
SENIOR 

ADJUST FEOT 
ACCORDING TO 
MAINTENANCE 
ROUTINES 

RETRY 

LOCATION 

1 

26 

27 .... 
30 

7 

REMOVE AIP2 
CONNECTOR 
CHECK 
OSCILLATOR 
OUTPUT ON 
PREAMP 

OBSERVE SIN 
OUTPUT ON 
PREAMP 
MANUALLY MOVE 
CARRIAGE 
FORWARD AND 
REVERSE 

ADJUST 
INDUCTOSYN 
GAP 

15 

16 

18 

NO 

SEEK ERROR 

SIN GAIN CHECK 

REMOVE J6 
CONNECTOR 
ON PREAMP 

REPLACE 
PREAMP 
BOARD 

YES 

REPLACE 
INDUCTOSYN 
SCALE 

77614957-C 

• 

• 

• 



• 
SEEK ERROR 

VELOCITY CHECK 

SEEK ERROR 

COS GAIN CHECK 
NO 

NO 

6 REMOVE AIP2 
CONNECTOR 
OBSERVE J5-I 

REMOVE AIP2 CONNECTOR 
CONNECTOR ON PREAMP 
CHECK MANUALLY MOVE 
OSCILLATOR CARRIAGE 
OUTPUT ON FORWARD AND 

REVERSE 

NO 

OBSERVE COS 
OUTPUT ON 
PREAMP 
MANUALLY MOVE 

REMOVE J6 CARRIAGE 
FORWARD CONNECTOR REPLACE 
ANO FROM PREAMP ELOCITY 

• REVERSE TRANSDUCER 
EPLACE 

TACHOMETER 
OD 

YES 

NO 
ADJUST REPLACE REPLACE 
INOUCTOSYN PREAMP INDUCTOSVN 
GAP BOARD SCALE REPLACE REPLACE 

PREAMP SERVO 
BOARD BOARD 

LOCATION LOCATION 

1 7 1 7 

28 16 30 18 •• 31 ... 19 29 17 

30 18 

77614957-C 7-17 



7-18 

ADJUST R73 
TO SET "O" 
LEVEL ON 
TRACK 000 

OBSERVE OFFSET 
LEVEL ON 
PREAMP TPJ 
MAKE SURE LEVEL 

;a: 260 MV 

CONNECT AIPl 
CONNECTOR 
REPEATEDLY 
COMMAND RIZS 
FROM TESTER 
OR CONTROLLER 

DISCONNECT AIP2 
CONNECTOR 
MANUALLY MOVE 
CARRIAGE AND 
OBSERVE At~Y 
MECHANICAL 
BINDING 

REPLACE 
I. VELOCITY 

XDUCER 
2. TACHROD 

ALIGN OR 
REPLACE 
ACTUATOR 

RETRY 

CIUCK 
CYLINDER 
ADDRESS 
S !ROBE Bl 4 ON 
I 0 BOARD 

REPLACE 
SERVO 
BOARD 

YES 

REPLACE 
PREAMP 
BOARD 

REPLACE 
POWER 
BOARD 

IEH. ERROR 

(Conlim .. ed) 

LOCATION 

30 18 

31 --- 19 

77614957-C 
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ADJUST 
INDUCTOSYN 
GAP 

OBSERVE Rl6 
SINE LEVEL 
ON PREAMP 

NO 

MANUALLY MOVE 
CARRIAGE 
FORWARD AND 
REVERSE 

BE SURE SPINDLE 
IS TURNING 

SEE ERROi (CONTINUED) 

REMOVE AIP2 CONN 

YES YES 

CONNECT 
AIP2 
CONNECTOR 

VERIFY SPEED 
OFFSET, AND 
SINE GAIN 
ADJUSTED 

RETRY 

OBSERVE TPJ 
ON PREAMP 

MANUAll Y MOVE 
CARRIAGE 
FORWARD AND 
REVERSE 

CONNECT 
JUMPER FROM 
!Pl TO TP9 
ON PREAMP 

OBSERVE SIGNAL 
CAJI)) OUT 
C24 ON PREAMP 

ADJUST 
INDUCTOSYN 
GAP 

7-19 
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CHECK SINE 
GAIN PERFORM 
REPEAT SEEKS 
0-2, 100-102, 
400-402 

NO 

SHK ERROR (CONTINUW) 

OBSERVE TPJ 
CONNECT SYNC 
TO 809 ON 
I '0 BOARD 

NO 

OBSERVE Rl6 
CONNECT SYNC 
TO R09 ON 
I 0 BOARD 

LOCATION 

30 18 

77614957-C 
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PARTS MANUAL 8 

8.1 INTRODUCTION 
This section contains an illustrated parts breakdown that details the different 
variations of the Model 9427H Disk Storage Drive. In general, parts are in dis­
assembly of parts in the field. 

8.2 
8.2.1 

GENERAL INSTRUCTIONS 
ILLUSTRATIONS 

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

8;2.2 PARTS LISTS 
In addition to the accompanying parts list on each illustration, two additional 
Parts Lists are available; the Top-Down Assembly /Component Parts List and 
the Cross Reference Index. Instruction for the use of all parts lists in 
paragraph 8. 3. 

8.2.3 ASSEMBLY LOCATOR 
Figure 8-1 depicts arid identifies the major assemblies within the device and 
references, by sheet number, where each assembly is broken down . 

8.2.4 TOP MECHANICAL ASSEMBLY 
The content of all 9427H variations are depicted and listed in Figure 8-2. To 
determine the Top Mechanical Assembly (TMA) and applicable parts and assemblies, 
refer to the Hardware Product Configurator document package (Parts Data 
Configurator) located in front of the manual. Instructions for its use are included. 
The TMA number referenced in the Parts Data configuration table represents 
the last three digits in TMA number 75741???. 

8.2.5 

NOTE 

It may be desirable to insert the Parts 
Data Configurator in front of this section. 

MODULE ASSEMBLY 
The Content of each Module Assembly configuration is depicted and listed in 
Figure 8-3. Refer to the Parts Data Configurator for Module Assembly part 
number and applicable parts. 

8.2.6 NOTES 
Special instructions clarifying parts breakdown, replacement, references, unique 
parts usage, etc, are included on each sheet, as required, throughout this 
section . 

77653386-E 8-1 



8.2.7 PART REPLACEMENT 
When ordering replacement parts for the 9427H, the inclusion of the following 
information for each part ordered will ,ensure positive identification: 

8.3 
8.3.1 

1. Device Serial Number 
2. TMA# (75741???) 
3. Parts Data #and Rev. Status (77653386-?) 
4. Figure # 
5. Item # 
6. Part Identification # 
7. Part Description 

PARTS LIST INSTRUCTIONS 
ILLUSTRATION PARTS LIST 

The parts list for each illustration is an extract from the Master Top-Down 
Assembly /Component Parts List, and contains only the parts depicted. 

8.3.2 TOP-DOWN ASSEMBLY/COMPONENT PARTS LIST 
• Starts at TMA level and lists all parts in Item Number sequence. 

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

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

NOTE 

Where used data for Figures 8-2 and 8- 3 
are labeled TMA and MOD respectively. 
Refer to Parts Data Configuration for 
correct application of parts (ref paragraphs 
8.2.4 and 8.2.5). 

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

NOTE 

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

*Before ordering replacement parts refer to paragraph 8. 4. 

8-2 77653386-E 
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8.3.3 CROSS REFERENCE INDEX 
• Lists all parts in numeric sequence (by Identification Number). 

• In conjunction with the referenced sheet number (third column) and illustrations 
defines the physical location of each item identified. 

8.3.4 SHEET NUMBER REFERENCES 
Sheet number reference on Parts Lists and Illustrations refers to sheet locations 
in· this section. Example: Sheet reference 3 represents sheet 8-3, sheet 4 repre­
sents sheet 8-4, etc. 

8.4 SPARE PARTS (SP) 
Thi~ Illustrated Parts Breakdown in complete to the extent that all parts and 
assemblies are depicted and identified. Replacement part availability depends 
on the materials and provisioning operation of the supplier. 

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

;. 7653386-E 8-3 



CARTRIDGE RECEIVER 

SH-18 

SH-11,"12 

BRUSH DRIVE 
ASSEMBLY 

St-+1B 

SH-13 

COLOR OPTION, RACK MOUNT 
SH-30 

SH-0 

MAGNET 
ASSEMBLY 

St-+"12 

COLOR OPTION, CABINET 

BASE FRAME 
SH-19.20 

SPINDLE DRIVE ASSEMBLY SH-7.B 

SH-7.B 

FIGURE 8-1. ASSEMBLY LOCATORS 

8-4 

• 

• 

• 
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*SP 
I 

** 

SEE SHEET 32 
POWER ASSEMBLY, _'l~I N:P:_:U:_T:_:l:..+"7'"'----i 

275 

ITEM !DENT NO DESCRIPTION WHERE USED --- ------- --- -- ------- -------------------------·----
0150 75306101 TETllER LINE TMA 

* IOR All PWA'S SH DIAGRAM SFCTIGN OF 
MANUAL FOR CORRECT -.;1RCUIT BOARD 
IOENltflCA!ION AND BREAKDOWN. 

** ~EE SHEfl J-4 f(JR SPARE PAl"I PROVI IONING. 

N(>!L Rf FER TO PARTS DA IA CONFIGUATOR 
(SHET r•,·l), LOU.TED IN HPC DOCUMENT 
PA.'.KAGE FOR !Mt\ NUMd(R AND APPLICIOLE 
PA,.TS. 

LABEL I INFO) 

282 

~EE SHEET 31 
rERMIN ... TOR 

249 
-251rHPU254 

SEE SHEET Jl 
I 10 OPTION CABINET 

.,___..__ ___ 267 THRU 269 

~),LABEL ICSA) 
_. - , 27 4 

LABEL IUL) 

273 

FIGURE 8-2. TOP MECHANICAL ASSEMBLY 
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ITEH !DENT NO DESCRIPTION WHERE USID 
~.30i"";j429802 __ .. ,._t1AWitCOHHON .... PARTS""-----;,oo ............. .. 
t.·307 7';740123 HEAD OPTION MOL! 
')08 75740119 11£Ar OPTION HC.D 
I 309 75740115 Hl/\lJ OPTION HOO 
t .HO 7':i740l 13 HEAr OPTION HOD 

1 .Jll 7S74012l HEAD C1P1'10N HOD 
J1 2 75740124 HEAi OP1'10h HOO 

l Jl"I 75740117 HEAO C.1P1'10N 'tOD 
l 114 75740118 HEAD OPTION MOO 
UJlS 7'J740ll4 HEAD UPTION MUD 

,,.. /401(REf) 

/ ,,,, ..... 
/ ...... ,,,, 

'-r~ 
1.'r I-"" ~ '~'. 

*fOR All PWA'S IEE DIAG~..\M 
iEC!IO.< OF MANUAL FOR 
C•JRRECT CIRCUIT BOARD IDENTI· 
FICATIC'M AND BREAKDOWN 

NOTE: RHE• TO PARTS DATA CONFIGURATOR (SHEET BA-2), 
LOCATE~ ltJ hPC DOCUMENT PACKAGE FOR MOD NUMBER 
At JO Af Pll-: ABLE PARTS, 

8 
IH IHEET 11 THPU 13 

liEM !DENT NO DESCRIPTION 
.... -------- .. --- --- -- -- ----- .................................................. 
! u I,~ 7 7hJ4li44 CC..\'t.R t:U.CT ASP.1 MOD 
(1 )](_• 75 74060(., llZ Rl'P.: ll~ UPT MUIJ 
(l J2 l 7') 1411601 llZ HPM l~r. UPT MOO 
( J2} >J7-iC1 £..02 HZ RPM l:R lJPT MOC 
Cl J2] 7574til>(1fJ llZ f.ll 1M L'N <'PT ~\O[.' 

fl J27 77ti'l50CJ1 I'~~ SUPl'L~ A5f1 MOD 
l JlO r1L5~U(14 p~·1.: SUPPLY ASM MUL 
r.•J2':J 77c.Slj()u2 l'WN ~UPPLY ASM MuL 
l1JJ;> 7S 795:.> 14 1-u vl'TlcJt..: RACf< MT MOD 
Co j i-I "]',1·:1~211.i 1-l, Lll'TlON kA<.;K MT Mori 
lljJ•1 ,1•,7yr>2 I 'l l·U li'Tl'JN R/\CK MT MOO 
I,} tt:J 1'j7~~21 7 1-l• Ll'Tli.:?J RACK ~1' t-:ur 
(•Jl7 75 "l<J'i.' I q ,_, uP., l 1..1fl. kA':K MT MQLl 
!']Jb 75 79~2 I ii 1-u l~l'1: uf.; ~AL'K ~T MOU 

l•J.l'J 7'j795221 1-lJ UPTlUt. ftJ\L.K MT MOO 
fl i4(1 757952]J 1-c_, UP1ION HACJ< MT MOU 
(• J4 I 75"1Y'j2 J J 1-L UPTIUtl RACK MT MOl.l 
(~ J4 2 75795222 , _, UPTlON RACK MT t-iOL 
1;HJ 7!J71)5224 I ·L C•PTlUU RACK 111 MOD 
( J44 A l4444fi4 !JPHWLt. l•R MOD 
f•J4') HJ4444f'!J !Jl'lt•LLt: DHl\'t: ASM flOD 

·- J4(, BJ474Y[l9 BkAKl: • SPlllLLl DH MuD 
(l 147 PJ4"M9C•8 llRAKf: • SPUHJLE: OR ~IOD 

<· J4A 7572901 7 CAULl JUMPER 'OfJ 
UJ4 1J ')42 lU9<17 LAUEI. CAU11Cll MUD 
(.l]'Jfl B J45110U GllOU?ai STRAP MOD 
u .151 ?76JB5J l tiASIU:T LC'\.ltR t10D 
r.1 352 7r-1ftb4A7b Gl<OL'lll STl<AP MOO 

0 '~ J HJ4 J74<lll FJLT[Jt-A.lR MOD 
'~) 54 EiJ4J740l FlLTl.N-1\lR MOD 
f.. JSS 7':.U904Br t.:CVlR t.Lt.:CTRcJtHl:S r-mc 
ll JSf1 UHl<..'SC.2 CASKET ~TRIP MOO 
OJ5ij u J46&riu l IJf<USH l.RIVt A!;M MOC 
0359 7 ~hB& J41 lLl:NT PLATI-: ~IOD 
(ljb(J 7 '/0)4644 COVE.ft E:LECT!Wtl1C5 MOD 

r:445 IUl 25U04 \llASllER~ SPN LOCt: ))2 JJ4-l4l 
U4b4 l(Jl 27112 SCHlW PAN lll' f-'.f,Clt JJ2 JJ4-)4l 
r1962 7521:17200 STHl P-rHIT ll2 ll4·l4J 

FIGURE 8-3. 

8-6 

MODULE ASSEMBLY 

e 
THIU 

@) 
FOR DETAIL 

SEE SHEETS 7 a, B 

445 
484 
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FROM SHEET 6 

~ 

/ 
/ 

IHH IUlNT NO WHERE USED 
r-:; i1~-7;, J 4 (iLC:: ~ --- - -ii~ -Hr;.- iii(-UPT .. -- -- .. - - .. -~,or:- -- .... --

J :· 1 71j741H_,1 1 1 tt/ 1\l'M l'R OPT t-'.GD 
l•Jn Vi74tlbll2 IL'. l<l'M l'H Lll'T MOLi 

L 1 1 7'l74Pb11'"J 11;· Fl't•, I H 1ll'T ,.~OD 
'114'i ll.-t4444c11) ~·l'l~.lU. l'~I\'f. 1.SM MUD 
~ 141 I 'J4:' 7 7.\tof1 
••41 7 I i•l ;i ,•I I 2 
t, 4 ! I I~ ii 2 7 l I J 
I 441 I I ~5l..IJ'l 
:t44ri l•"l2r1HU4 
114•1'.I I ll /5 lf11j 
11 5111 11•1 ;ic,4•,1 
'J7.Jl! 7572 ",!')I Ci 

•.17j1 775'JlJ7fJfl 
~·, 1 j j 7 7b l 1625 
~·134 75091472 
IJ7J5 BJ45b·~·t'I 

U7Jb 942~~F·lj 

'111. ~ikAI' 

~ .. ·1•n1 l'AJ.; hI. MACll 
S•'l•H• l'M.; Ill~ MACll 
'w-./\~•lit:~~ Pl.AI N 
h"/1Sllt.~~ 5l'H l.OCh 
:;\'T lffX MACH 
\,ASI! tXT Tt1LTll LO 
l~EL1-1:11I\I. !:ll PRU;f: 
l'i.'l U.'i'-!1"11\'E r:oTCR 
c r l.1.ldi-MC•Tf1f\ l'VLUY 
i l.A'll.-L~'!;/\MlC 1';u1·0R 
I f.. J \'t ,.., r l!AHta:~s AS 
L'Al'1iL"l'f"1.l•-~.l•T<1h AC 2 

J45 
345 
345 
345 
J45 
345 
J45 
J2J 
J2 J 
320-J]J 
345 
345 
J45 

ITEH !DENT NO 

IELECI 
730 FROM SHEET 6 

789 
791 .... .;._-

~ 

DESCRIPTION 

SELECT 

731 
790 
792 
794 

WlllRE USl~ --........ -------- .. ------------------- -------------.. ---
0737 lj42li0500 J\Cl.'t:S~iVkll:S-l"APACl'J'Lfi J41j 
IJ 7 Jf' q42L050) M.:C[S~(JJd t:s-cApJ,1,: I Tl_•R J4'i 
U7J9 1(•125747 SCk fLJ\'I Ill _i4r, 
('740 10l2'i72~ 

0743 t:U457401 
0744 77ld'}b77 
0745 UJ4S7bOl 
074L l/Oh4550J 
t174U 9260]002 
0751 94J09802 
(1752 9.l1S494L 
o 7tJ'l 1sn2910 
{179(1 7759970(, 
0791 75722940 
0192 77599705 
079) 7!:17221'1:!0 
0794 77599707 

[;C~ • l.AT IW !4!'.. 
!JC SPlf,f;(.t: llMU" M.r-1 _14r1 
~\-. St'i.11' STl\1t J4'..i 
Al.' SI'INIJLI llARN A~f-' J4r1 
G~t•MMtT-CA1 Ul.P I LI.Alt 14 1, 

Cl.AMI', C/,hl.1.-tl'\'l.t"!j J45 
p0r, 1"1.khl NAl. lt/~l'l.A1 J4 5 
·ruhIM.i, Sllldl~k.l!;G J45 
IH:I.T-LJt I \'E ra:u1•1.:1;;~a: J 21 
PULU'Y-I:kl\T Ml'ILH 121 
ilt:l.T-['RIVf. Nt'OPU:m. J22 
PUI.Lt.:\'-lJlil\'l MUTO!\ 3:>2 
Ut:l.T-Ci\l\'I:: ra.nPJ<Uff J}! 

PUI.r.t:r-c:R1vi: r-:c1<.111 J;i( 

FIGURE 8-4. SPINDLE DRIVE ASSEMBLY 
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F~OM SHEET 6 

~ 

449·~ 

445~. 

*FOR ALL PWA'S SEE DIAGRAM 
SECTION OF MANUAL FOR 
CORRECI CIRCUIT BOAR~ IDENTI­
FICATION AND BREAKDOWN 

ITEM IIJENT NU OF.!iCRlPTION wm;RE Uf.EO 
------ ------ --- ----------- -- ---- ---- -- - --- - ----- ----
0320 75740b06 II?. RPM ''" or1 M11r 
OJl 1 7574fl6lll llZ kl'M f_.H UP'l' i-:ut 
fJ322 7E>740M1:;> llZ Hl'M l·ll 01'1 1'\(1[ 

OJ:?J ~ ~74fbOS llZ f.'l'M '" 01'1 Mui ... 
OJ4b Hl4749Cl9 UltAt:t.: • s1•ua Lt: r~k M..._,,, 
0411 'l427 74r1c1 TH'. \lk/\P .!4(J 
0417 I nl 27112 SChi-.\ol l'AN Ill' M/1Ch l·lti 
0426 71J8B50ti'l tllE;t. J4L 
C4J1 IOI 2·111 l SI.. Rt:\\ l'AtJ UL MAl'll HL 
0441 1Ol2'>blJS HAt;llt.:HS Pl.AU< 14L 
0445 1<11}5804 rtA~11t:r:s til'R l.OCll' J4u 
0446 10125BCil hASllt.1\5 SPR LOCK J4L 
fi449 1L\l25105 NIJT ttt:x HM.'11 j4L 
0479 trJl 25801 WASltl:HS SPH LC>l'K l4& 
f15 l 0 l fJI 26401 WASll tXT TOOT'! LU 146 
f•7UU 24'>347fJ9 &l.l::t:\'IUG HL 
(JJ3(J 7572291 fJ HELT-DR I Vt; f,J:<JPklNL l2J 
07J1 77~'J9708 PULLEY-r.fqVl fo',01"t)fl )2 l 
(JJ]] 77(,1 1625 C<1J.LAH-MOT(JJ1 PllLl.f.Y 320-323 
o7 J4 75h9147;> PLATE-l1YNAMlC MOTOI< l4& 
07lb 'M2S5 I r,r,, CA~'M.'. ITrJH-MOTUR AC l Hu 
07 J7 947605CO i\CCl:SSORl t:S-CAPAl I TUH )4b 
07JfJ 'J•12tJ050J ACCJ:SSOR 1f:S-C/\l'AC1 TOR J4h 
07)9 10175747 SCH !-"LAT IW J46 
0740 1(1125725 SCR l"LAT llD J4L 
0744 7761 '}tJ77 SW SOI.Iii STATI: l4b 
(J74C. (Jl'IJ45"10J Gf<OMMl1'-CA'rt:kP l LL/\H Mb 
0751 94309Hn2 POf1, TtR~:rnAL INS UL.AT J46 

ITEM 

-761 ~ELECT 

~!?}SP 
793 FROM SHEE I 6 

772 

0 738 733 

783'' ~; "' ~ 
,I C!) 

~ 737 / J .• 

_J 

IlJENT NO !JE!ll'HIPTJ<1N WtiEtH: 

320 
IHRU 

@> 

SELECT 

731 
790 
792 
794 

USED ---- -------------- ----- -- --- ----- -- -- -- -- -- -- ---- -- -n7S:.4 229409()2 HI.LAY St!O~l:1 )4(J 
CJ75U 0466690.I Tt l<MlNAI. .STl<l(I J4(1 
u757 83467401 BkAKf: MCJ1l.Jf.I f\S~1 J46 
o7Se 83474702 UAN-LOCKING J4L 
tlJ 59 Ul4748C•O [ILOCK-SPACl:.R .146 
ll760 77()126()() Rf;l..AY J4u 
l'7bl 22940903 SP kl !lG-Rt:Tf\ I Nt;k SL•C.:K J4b 
(l7b2 955li2007 ~l:.t:T ~H.lllGI: l4b 
n764 I 1)127106 SCHl::W PAN 111, ~:ACH J4L 
07b6 9~655SU3 SCRt'.W J4L 
n77o 92L02f\OJ CLAMP, <.:AIH.l:-r~YLlJN :ultJ 
(J77 l 8.!4t7502 1\.l'. (lp/,Kt: W\kta.ss Hu 
fJ772 UJ4L770l JJ,C:. IJf.IAl\l. flAkNUit; 34& 
077 3 9405 3604 lJIUiil: b I l.ICUN J4& 
0775 \.12512142 ltt.SISTCJR 34u 
0789 75722'lJO lif:l.'r-l!Rl \'!-: NEDl'Hl::ta:: J21 
0790 77599706 PULLl:Y-fJRIVI:. MVl'OH J2 l 
07 1Jl 71722940 IJEl.T-DJU\"l: 'Jt;OPR[fff J22 
(1792 775997(15 PUl.Ll:.Y-DklVf'. MCJ1'0H J22 
079j 75722920 Bt:l.1'-rn I VE NLUPlffNf' 320 
0794 775997()7 PULLF.'r'-l:RIVt: HOTCP .l'}O 

FIGURE 8-5. BRAKE AND SPINDLE DRIVf ASSEMBLY 
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• 

• 

• 

l
§ 

OR 

SP~~ l OR 

~c;~ 

!TEM 1 LEllT WJ WllF.RE USED 

:; -, :; 7 -77L;,~~.;,1- ----1.~H- ~u Pl·l.\·-AS;;- -- --- ---Mee-- -- -- --
1 1;·1· 77li'JS(Jl'4 l'WI<' :-;Ul'l'L\' ASM MOD 

1;''4 771;rlr11Jt•/ Ph~ Slll'l'LV ASH MOC 
1 1417 l•ilnll'} SL' .. ~W !'At.. HD MACH 504 779 7UO 
'•441 l'il.'~b1 ~, \,f\!-,;Htf(S PJ..AlN J27 J29 

4•\l I: :2'iLc•rJ hf\~Htt.S l'l.Alh 779 
1 ·4-il• ,, } ~HJUf• j 

·4 ·:11 ! Ill ,l '1fi!~ J 
·11'J 1. 1:11;,11·1 
4r1'' I c• l ,•1.i4r.J 

11•,r.· ti.I.JI· •I! l I 
'.I ,, 1;•t,.i1·1 
i,11.; II 1.} t~ 4' ol 1 J 

··',·J(, 7 '..ih~ If;')! 1 j 

''h .\'J l••J/ldOJ 
.f,'ii g4w .. ~ 1J(t.! 

14b 'l:itJ•!}I 11;/ 
,7ti tl J.1H4 J l (1 

'J 7ti tJ j4fi4 I (•'J .... ;, t1.14 751 !JS 
7HI ti .1.;1;.111r12 
7t1: J:'4t:( •J{lj 

,,-,'t11 ')}'H1f"·!tJ 
/t .. 1 I' 1.1711'> 

' 1117 '1:174~17(, 

tJ'J,l h.!4'.1~ J1 .fl 
tj')) H• I ?'J7r14 
tJ94 l'•l ,'71 nlJ 

·.IJ'J'. l• 1.)'1lr"•j 
r1119t.. 'J41·L:HH_! I 

'''}•f', 7'J7'FJl'l• I 
,.1,1_,4 t!Jol•f'1Jl1J 

\oASHl.f<S SP .. 1.0l't\. 
\if\Slll.l<'h l'l./1IN 
wr,~;Hr ... s SP ... UJl'K 
h/\t.11 LX1 1 LA..1TU LO 
l'<'hl:k SIJl'Pl.Y t'llASSlS 
hASlt t X1 TUOTll LO 
l'\,f( !->lJPl'U' l'U\ll:k fl.SM 
WA~ltl:R 

\'1\Sll I r;T TVt;'rt1 LK 
C._uMMFT STfl IP 
L'l.A,.~I', CAhl.t:-NYl.UN 
1·nr;t.1• SUl'PI.¥ CllASSlS A 
l'L>ht N SUPl'l.Y ·:11/\SSIS A 
l'Wf( LH• ASM l'l~GYl!ACK 

PWJ< SUPPLY l' '.'I:.~ AS~l 
W/\Sllf.H, rI 111.t 
\1'ASm.H, Fl IH"I' 
St"~ t:W P/1N HI "lM:ll 
!:c1n:w M-C l't-·. m: 
TTJMOll. Wl!>ili 
SCf{ FLT till 
SCH l'N Ill; n- 1 

SCk l~IJ'r HD< ' :II 
~IHiMHL 1' S1'li. 
C,\l' llAH,_.t:S~ 

t"l•\'U~ l'\1H ~.r·1 r 

5U4 
779 
779 
584 
J28 
5U4 
J2e 
J27 
327 
5B4 
327 
329 
)'27 
J27 
327 
J27 
779 
J27 
J27 
779 
779 
779 
779 
779 
700 
7HO 

779 

70t1 

J2•) 
329 
7~0 

329 

329 
J29 
329 

J29 
J29 

780 

FIGURE 8-6. 
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B 
ITEM IDF.NT NO 

945 
1198~2002 

482~~1 
<, 986 

l>ESCRirTIQN 

*SP 

WllEIH; 

A 
957 

··~ 
956 

* FOR All PWA'S SEE DIAGRAM 
SECTION OF MANUAL FOR 
CORRECT CIRCUIT BOARD IDENTI­
FICATION AND BREAKDOWN 

PWA'S CAN B[ REPLACED 
SEPARATELY OR BY REPLACING 
ASSEMBLY ITEM 779 WHICH 
INCLUDED BOTH PWA'S 

USEO 

------------------- --- --- ------------- --- -- ---- -- -- -
0955 EJJ4lJ5200 l\kKT 564 780 
(J956 83495500 PIN llN~ 504 700 
0957 ())495600 tu;G CVR 584 780 
0958 75798800 PAI.: Cl\PACITUR 584 7bG 
0959 75774406 CAPAC I TUN SU4 780 
0960 757744uu CAPACITUP 584 780 
0986 10127141 ~CR PH t:/\Cll 5&4 760 
1054 75884153 JUMPE.R PLUG 779 
1127 17901501 SCREH TUHEI\[ fORH 504 mo 
119& 75799002 CAl'l\CITCJR HARN 584 
1199 77638543 COVER PWR Sl'LY 5U4 
2000 75887326 [;CRl::\4 CAPT 1 vr >114 7f:J(i 
:!001 776JR540 TOP CVR GA~l".ET 504 
2002 776Jll5J7 GASKt:T OlJTl.ET 584 

POWER SUPPLY (SHEET 1 of 2) 

8-9 



DISASSEMBLY NOT RECOMMENDED 
HOWEVER, ITEMS 973, 978, 979, 1002 
& 1003 ARE REPLACEABLE AS IE PARA IE 
PARIS 

FROM SHH! 9 

SP 

OR 

§ 

,. . '( ,.,,,,,~'·.· 
571 • ·. 

8-10 

980 
999 

1001 

993 

419_~·· 

FIGURE 8-6. 

968 

ITEH IDENT NO DESCRIPTION WHERE USED 
---------------- ----- -------------------- --..... ---- --
•"4 l I) 9J~920Bi ~iCkl::W St 10 1·1b 77U 
04.'U 1 nJ 27111 SCI0'.\1 l'At. Ill MALH 51i0 776 77b 
0431"1 17L57J75 ClJH:UtT BkKk uox C:.,IJ(J 77L 77U 
0441 l0l2Stiu5 WASl1[ltS i'l.J\l N lj(JO 77L 1·1u 
(1•i4) 10l 2!:.L(J7 W/\Sl1LIH.i Pl.AIU 5t1(1 77L 7"/tJ 
(144(1 I Ol 2SEifll HASllt:tC!.i SPR 1.Ul:to. i;11n "17f.J 776 
1144 7 l!Jl 2t.22L SCH m:x soc Ill. 1 ... uu 77L 77U 
li4'l2 95L43240 TLkM 1NbUl.A'1'1JH ~i(JU 7 IL 770 
114~0 I ul 25 l(Jt. r;11·~ Ht.X MAL'H C:..t•(J 7 .,,,, 770 
lJ41d 1ul2li4Cl2 l.ri.'ASll I X'l 'J(ll/fll LO r,()(J 7'/b 77U 
ll4li2 1 Ul 21J4(1) h'/\~11 t:XT T11t1'lll ,., 'itJ{I 77L 7711 
11484 llll 27122 Sl°F1U1 l'AN Ii[· ~d1Cll lj(j(l 776 77H 
IJ4CJIJ bJ4J l'.>10 l'IHClllT bkl'k C:.,l1U 77c 77U 
1141)7 9Sb4t20J L'1it;IJH .. '1't.•H ~till 776 nr. 
05flll fU4H41 I I \•t,Wl:f< !-illl'l'L~ Clll\Sb IS J2U 
0~5L ltll~(df'l '1'11\St: 1rn 1vO'l'll I.~. 'lrio 776 77H 
UC..71 llll 27 l(Jlj .CltUf l'All Ill· ,.,ALH ~(l(J 771.J 77B 
(Jbl 1J )l_,fl()]J(lCJ \/~Id·; "' 1r.! 1 ITE lj(.i() 77b 17U 
OtJ2ll 1 76:?0124 l.'f\111.1. Tll: lj[}{) 771.J 718 
ll7 l i 10121.J I 114 Wl\Sll !/l'I T\ oTh J.• sor ., 7b 77B 
1177(, U 14U4 l 111 1 •r1\, t: h Sl'i'l'IS l'llAS~JS A 329 
fl770 BJ4B4109 l'O~'l.R ~. lJ 1' I' l. \' l'lll\SS I!~ A JFI 
p'HJ). 'I I 74 7(1~~ lj 11 L'El'11\l'l I., ~; I. II 't t•!l ~1llO 77L 77U 
(1'1')7 •11jtJ6114P.l 'll\l'l. ~uo "'1£1 '17H 
41h9~ I0!]•,1n.1 til'H flli'l'-111..\ Hi1l'll lj(;( I, L 7 /8 
\19"'5 70l117lJ{ll1 Tkl\!.St c i~t-.Fli-l\1'1l' 5{ltl .,.,(, 7"/t; 
11•j(i(i UJ49J )02 l'lll'R l.OCJt' llAl•f;J:S~i lj(l(I '7b 77U 
09b7 li J4941Jl'2 C!IMiSl~-M' 7H1 ·nu 
09LH 7'/li':>7J70 c·11\'l·.i(-l1llTTl1,., '111{) ., 76 1-,u 
09L9 llJ4 1J•14ll2 Pl.ATL;-l'lll\SS I ~l )110 ru~ 7'/U 
tN70 03495711(1 11 ! NCE- l'll\ffU SUl'l'l."f 'J(l(l 77L 770 
(1471 0J47501 u l'l./\Tt-. 11flll 771J 77b 
ll'J7;'.' 7S7ti 1nnu Cl l\.Ml'-l'Ai'Al' J Tl•N '.J[)(J 11L 770 
097 J 7r1794<Jl\2 Ci/\Sf\L'l'-SIJl'l1I.Y l 1 IVUff r>lil 17L 770 
0~74 U34 IO!iP4 GM;ht'l !-.1 HI JI 17L 77H 
11975 757744PJ C/\l'/,Cl1'Uk /j(l() 17c 7'/l! 
(1~"]1.J 9S'JBJ5ti':J Ht:L'TU It:~ IH,ti<.'K 'ltl(J 17L 77tJ 
f\lJ"/7 !iJ4J2 lfll ll~lliGt:, Hl.l'Tlt lt.k ~I ( I ( I 17L 77b 

638 

J 

ITEH IDENT NO OESCh I PTION WHERE USED ------ ----------- ---- ... -------------------.. -------- .. 
0978 l516SU9tJ CUtCUl'I lifit.AKt;n 500 77CJ 778 
0979 9J4JJ!"iflH Cll<ClJlT lllH:11n:1< 5110 77CJ 778 
0900 H34040<i2 FJL.Tt:fi ':JCJfJ 77b 77U 
0901 U34752(1(1 
orJo~ (j347r,J0!1 
IJ9UJ 'J274Jlqu 
0904 10)2571 t 
(1911'1 I n125726 
(J9fU1 llil}7 t 41 
(JrJU7 'J;o74J241l 
090H IOI :?5107 
(J<Jl)j 7'J724':J 1J(J 
(1<J'Jl1 <Jlj[,4,17 l 2• 

OIJrH.1 CJ'ibiJ40 I CJ 
fJl)IJ9 9J l '141ll7 
1001 ll_.i1(1j)f1'J 
I Oil} 77HJP'1 1J•1 
({l(Jj 771!J!1SfU 
I 004 'J4fl4fJ0115 
1 nos 150(1)4() 1) 

I rn1L 9J14 HllJJ 
I fJfi4 5 I li5J015 
)(J(,7 24549(10(, 
I I IL 937491 S7 
11 ~8 9SSlJ6Cil1(J 
1197 776JU'>J4 

LlASl\E1-1'\>:t1 bl'l.Y ·nb 770 
li/,SKt.T 77L 77U 
~;cun: i'/d; 111. ,..,,,L.11 soo 1 7b 1 Hl 
SC'ht:W 51111 776 771.J 
~,cuu; 'Joo 77t 77H 
Sl'h I'll MACll 'Jno 771.J 77U 
~;nn:w i'At~ Ill MACll 
~;CJ·· !:U1'··11FX M/\<'11 
CLUM;l''1'(.'U- l'Ara:1. MTG 
n1rrn1:cTnu 
l'l•l.W, l·INc; '!c.f/Glll: 
Tllll lfJC;, 111-:A'I !~llllltJt, 

WI ltt.-t..!lN 
CAP lflO\.' 
l'AI' 50V 
LClt~!~t:L"'l'L•H, ') l'IN 
\.i'rnt: WllT 
ccmTJ,CT, son t:T 
l'l.Mll1 C:Al~l.t 
CUL WRAI• 
SCRt:n· 
UUSlll?Hi 
(if\5t\~;T 

1,rn1 77L 771.! 
f.,(1() 77L 77U 
5ti0 '/76 77fJ 
lj(l(I 7'/Ci 77ll 
•,on ·17L 7 n, 
r,uo 7 7L ·17H 
rJ!Jf' 7H,, ·110 
?"If. 
7J(, 
~10IJ 77L 77U 
•,rH• 17<.t 77A 
'){)(! 7 7h 7"/U 
77fJ 7"1fi 
'ifll1 77(, 77U 
Sot• 776 77U 
5f!!I 77L 77U 
•,rin 

POWER SUPPLY (SHEET 2 of 2) 
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• 

• 

• 

483---

400 
TOP SIDE 

i 
I / 

''-..... - - ----446 
, @""~417 

l!<M !DENT NO DESCRIPTION WHERE USED 

,~ j r~ i-tt i4 29UO 2- ----1~A;f-LUMM0N-PA~T;- -- -- -MO~ ---- ---
'IJ5b f1J.1lfJS6:? 1 ... Ab1':ET ~TRIP JOl 
il<\(1(1 HJ4';.(,lj112 li1\S[ 1·n.:1<-MAChHa:1> 301 
r,4n1 EJ.!4'..ol4{'] i.:AfiTf.lDCt: fH'.C 301 
'l4l'/ lfll271 l:? Si.'Hf.\.i l'AN tm ~:Ant )01 
043~ IPl2712l SCJ.l'h' i'f\?J !ID HAL'll )OI 
11414 Jfd2712J SC~t:'r. l'AN Ill' MAL'li )01 
r1441 I "I :?IJL11S 
':44 ~ I' I :1'i(,1 ·f, 
fl44S I(' I ~r1UI 4 
11.\o\[j lt•l;>'JIHIJ 
()4 4 t~ 1111 ;irJllliS 
(144'1 1 n l :?''I tJS 
n45 J ''I c,6f.ibfJ5 
n4s4 'J:?74}:?}7 
114(,fi :?45471i02 
iJ4fil lf!l;>L4ti:? 
1)4 7fl 75JljfHil2 

•.,'Milil.Hi l'l.AJ:; 
'ti/1~illl: H!i l'l.1<.rn 
~•A~;11n~f' 51'fl UA'I\ 
Wf1Sl:t;f;:; ~Pfl l.C•CI\ 
~.A!:tff P~ !il'il 1.iX.'K 
t;IJT 11tx ~~ A.l'l I 
'r.A~,til P 
Sl'l•t.h I'll llIJ MM.:il 
Pl.Att:, HA.J.!NltlG 
w.s11 1:xT TCOTH LO 
l'AHD CAG~~ ASf'f, 

301 
JOI 
JOI 
.lOl 
JOI 
JOI 
Jill 
JOI 
JOI 
JUI 
JOI 

FIGURE 8-7. 
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ITEH 

,,. 

*FOR ALL PWA'S SEE DIAGRAM 
SECllON OF MANUAL FOR 
CORRECT CIRCUIT BOARD IDENTI­
FICATION 

!DENT NO Of.SCRIPT ION 

fROM Sltf[T O 

fiJ 

WH[Rl U~lD -- --- --- -- ---- -..... ----- ---- ---- ---- ---- --------- ----0472 I (iJ ';!7114 SCJ.: l'/,N 11 i: jftl 
04 7.1 4b.iJ441iO L/\l!f.L-CAlJ1 lCI; \111 
0474 77li5U2S2 l'INn.-un p;_·H :.1111 l!lj 
0401 77BJS14o t..;IH..Jt.:tH· STkJ\I' Jill 
0403 7S7b9l(lfl l.AIJt:(.-~,\oi I 1'l"ll Jl'l 
04HS UJ4S 1603 MAGta'Tll' ~U.~•l H A!iM Jrll 
0409 OJ4 I ~607 1.Al•EL llll 
0492 9Sb94 202 Sl'ALl:H-l:l·A!>t. J!'I 
fl•1'l4 IJ2(J I Sill 2 1t.Mi11tf.'-~;1lul'1.r·1.1• • I IU: jflj 

0502 75002 J02 \.'Cl.TALE Al;,JllST i'l.llG Ii I 
fl509 7 l&fi9LO l LAlH'L-cor:r 1 G .11) 
051& 72959J(hl 1.AI•t;l.-FI t;1.r; CHAr;Gt. I. !Pl 
0622 77C. l flbJ6 5UU.\, SU.J- LK Jiii 
075(1 770)0734 1.Alll:l.-SWITCll .H·I 
0765 77Hl47HI WAJltJWG 1.AIH:I. 1\11 
0767 BJ4B4400 UUA.IJHACLI P JOI 
1107 95694206 srACEk Jn I 

COMMON PARTS (SHEET 1 of 3) 
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.c: 
I 
I 
I 
I 
I 
I 
I 

I TEH !DENT NO DESCRIPTION WHERE USED 

0 jQ i-Sj 4 2 9802 .... ---HAWi< ""COHHON .. PARTS- .... - .. ""HO~- .......... .. 
0400 8J456502 UASF. OEC~-HACllINED JOI 
040J 15286102 Sl'INULE JOI 
0404 15Jl6008 ACTUATOR ASH JOI 
0405 15J19001 MAGNET ASM JOI 
0401 75317102 TRANSDUCER-CONN ASH JOI 
0409 46117900 CAP-TRANSDUClH tND lOl 
0410 7759830<:' BRA<:KET-l"ONt:El'TOR 301 
0420 8919JIOO DISK l'IXED, RECORDING JOI 
0421 75288900 CLAMP - CISC JOI 
Cl422 75797301 TkANSDUl'lH l'.'AH ASM JOI 
U42J 75315405 TRANStUCl:R SCAl.E ASH JOl 
0425 75797701 llAK EXPANSION HACl\INE JOI 
0429 9J7SBOHb SL'Ht:H ~LU' l.OCKINL 4 JOI 
043() 10127111 SCRl:U PAN !ID MAC.:tt JOl 
0431 111127113 Sl'kEW PAN llC Ml\L'll 301 
l'412 1n121121 snu:w l'AN 1m ,.,ACH 101 

FROM SHEET 6 

SEE SHEET I B 

, .. , .. , .. 
, ... , .. 

t482 

493 
466 

*SEE SllEET Jq FOR SPARE PARTS PROVISIONING. 
(DISASSEMBLY OF ITEMS qQS AND qQ7 NOT 
RECOMMENDED I 

**FOR PWA'S SEE DIAGRAM SECTION OF 
MANUAL FOR CIRCUIT BOARD IDENTIFICATION 
AND BREAKDOWN, 

JTEH !DEN! NO DESC R !PT ION WHEU USED 

043 s -i o i 26 iS s-----sr ~ · sr.c -i1i1 .. - - -- - - - .. - - ·""ii· i -- --- --
04J1 "2815197 !il:FU:W CAP bOL' III Jtl 
04J8 92015229 SCf.IEW t'Al1 Sl·L' HI. )l'1 

0441 10125605 Wl\SllEHS PLAIN JOI 
0443 10125607 WASllF.~S Pl.A JN JOI 
0445 10125804 WASllrKS srp l.OL'K JUI 
0446 IOl2580J WAStll:RS SPH l.OCt< JOI 
0448 10125005 Hl\SllEftS SPR LnCK ]01 
0455 75190902 IJAMl1t:R-0St' l tlJ\T ION )01 
0450 15JI J921 ADlllSIVl Rlll.!IH.fol UAf.t. JOI 
0457 15800400 Pltl-ACTUl\TOR ALllil~Mt.:?~T JOI 
0458 10125106 ?lUT ut:X HAl"ll JIH 
0462 51853006 C'l.A.MI', l'ABU: AlJHt:~IVt: JUI 
046J 7 5000602 Nt.TH/\l'T llf\IU,t"S!-. A~M 301 
0464 757 J95UI l'Rt-AM 1 llARM.SS ASM J{•I 
0465 757 39701 SUITCll l!ClAIH, li/,kJH:!i~ lOI 
046& 92021004 l'IN, ouwt.1. JOI 
0467 5185J005 CLAMP JUI 
0469 95125305 1.0CTlTl'. GffAl:J: C Jlll 
0412 10127114 SCH PM• itn JOI 
0475 778305)9 11;1;rn Pl./,n.-l'l~Vl-Ul T JOI 
0480 12211011 LlJURI l'L/,Tl: Jfl-M JOI 
0402 101264UJ W/\51! a:xT tovru Jf; JUI 
0487 94655401 P l?~ , lllTl'tl J(\1 

0489 UJ415601 LAlll:L JOI 
049J 10127146 SCJd:n l'/\N IW P>\ACll JOI 
0495 93482400 StCTOk llJNt.: ASP'. U 301 
0511 9202109J l'lN-OOWll. 301 
0514 753120IJ f.PtC Tl\PL J(il 
0519 OJ457902 l'/\Cl.:t 1.)('K ASM JUI 
0520 75139105 Jll:Ct:l\'lfl 111\flJ:l.~S M:M JOI 
0521 83450500 ltRA<..'KET-Sl't' l TCll Ill" JUI 
0521 9219tOJI t-;UT-fiPt:f.O Jill 
0546 10127124 SCl-fn~ PAN Ill"" f-!ACl1 JIJI 
0680 11(>1 7079 SCfH.\I \,:AP JUI 
0790 94JJ770J TUUWG llt:/\1 5kNI'. 407 

425 AND THERMAL LINKAGE 1046 51&5J01 l CLAllP CAl'LE Al Ht.SI Vt. JCJl 

MOUNTING SHEET 17 

;OR SHIPPING FOR SHIPPING ONLY 

~~~y"r(f;;_ 487 

467 qr 437 463 

~ ~~45 
"" 

I 
) 

I 

475 

,,,,,,.' 

464 

~ 
'r 
. .~ 

408 

FIGURE 8-7. COMMON PARTS (SHEET 2 of 3) 
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504 

442-.~ 
555-----'t_ 

524 

505 

433 _1- <' 
&-445 

~--442 

445 

!REF) 

353 
OR 

4~>- ..... T 

442 

FROM ltifll 6 

fiJ 

.......... 

.·· 

400 
BOTTOM SIDE 

' fitll 7 ~'-----1181 
F'?IWl8-<- ---- ---- - 1180 

: TE.Ii l Lt.N~ NC DESCRIPTION WllEHE usrn 
~:j: i- ~I j 4 }~~{1 i- ---• t1AWK-c~,;1Mi1?; -,,;,k:rs- -----M{i[,- ------
, 41,c· ll 14r,bS11~ BA.St I H"Jl.-MAlHI!;lt1 3Ul 
'•112 :c174'J!i(H, ~TAtax.-H lLM~P J(ll 
•4117'J74ti'J1J i...l.IJ1l1 tllTl1' 1r1l 
· 414 l~JC;fflt'l• tXi'Mlf ~;H-l!LC.~t.~ JUI 
'·115 "1'1"4921'1 l!Ht,c;u.T-t Xl'ANL.•EH Jril 
l•4.12 1<·1~·:121 Sl"H!'.\-i PAil lll' ~IACll ll!\ 
· 4 u <J274nr: i :.uu:\-i l'Arl II[) MACH !i"•l 

4 l4 Jr•l2"1l11 ~l"HL'r." 1"1\N HI MACH ltd 
1•441 t· 1 1;r1f.1•r1 \,f,~lilkS l'lAIN J.;l 

'.i44:? JPl/5t t, 'nASllUUi PLAIN Fil 
1 44J l•illS6n7 \JASlllRS PLAIN l•d 
•·44C, l\•IJ51 ~ Wf1~1lU~S SPk 1.il(.:I' JOl 
1-4 r1 I 1 t,,IJr WA511EH- RUHJCEl• H• I 
t-4f,1' ;-4r,.1 l'l.Aff:, WARNING It'! 
r,4c,1 1111~6402 WASH l:XT TllO'fl! U 1 ]!JI 
r14f,} C:.l8'l.HH1Ei CLAMP, C/\BL.f. AHH~l\.'t Jnl 
(·4fi6 92t1211i04 PIN, fJCJWfL Jtil 
!i4L7 51B5H1f111j CLAMP }!11 
CJ4&8 I 'J l 27115 SCkl:.W PAN Ii[ HACH Hil 
f14"12 10127114 SCR PAN l!rJ H!l 

----1182 ___ v- 1118 
---! 

l TEH l "E.NT NO NSCRlrTluN .. ti E. h: ~ '. ' • ( 

~.4;7-j~;i iLiiS- ----s~·fit;-~~i,- ~;.-1(- - ;1i- -- . ---~~ 1 · -. 
!•401 7 "1H l~ l 4C• 
•1')111 ti]4')7Lll 
1'">t•I 7'1'/'JJit"j 
:,Sti4 l I I I 5 ~·A 1 
... J'•'l ~! 1440:,fi[l(I 
r 'i••f, 77f.(i! 19(. 
,,.,,•7 7 7t)b'JAlf• 
:,r.ir, 1··1 n.4111 
1i'ill 'J,•11} 1 •·f I 
( •,24 'J"Jt,4:J 7 /f, 
r•,r,r, 7'iHH"JC:,L.' 

C.b•! ti J4"1 J HI Ii 
\ 177 /r1H'JlHtd1 
1 I 7H 7St til4!'t1 
ll.,CJ ·1'1HW*1-9'J 
lll:l!J f')HH It, IH 
IHH 'J)jJ•12'Jl 
1102 11H j(lfJ j '} 

/(•(J.I 7l(ihl!H 
}l•(,4 9 JCjQ]l r,H 

l;t~l1l'N( :,Tf.'A!' 1. l 
I!U. Wt l' f,~;M \' l 
SU.;!,, i.. <'M•I ~ /,:-,~ 1 ! 

Ml:l1tjl-'.t~!->1'1' 1 l 

l!PAO·tl·~>ll\11 '·kt.I 1: ! 
.. .l'fd~(j STA111 1<· 1 ~.; 
WA:·>ll l".'C.T f!'t•lti I ( 
I' Ir~ - I! ·\Jill I,".... !ti ! 1 
1:ftc1M~ltT·Hl··lo.t .. wr, ,.~I 
Sl'A,·t ~ 

IN!-.t:LAT' 1-1 

WASI.! fl ~.HI.!, l t t I• 
WASIU.fl t I.AT 

I°( !;T, "ti'!• •11 
•;( iltW 

WA~HfJI HAI 
lliltT A.ti!.! f 
snnw 

I' 
I I 
I I 

'I 

FIGURE 8-7. COMMON PARTS (SHEET 3 of 3) 
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FROM SHEET II 

~ 

633 

634 

ljl FOR ALL PWA'1 SEE DIAGR>M SECTION 
OF MANUAL FOR CORRECT CIRCUIT BOARD 
IDENTIFICATION AND BREAKDOWN. 

~431 
I TEH !DENT NO DESCRIPTION WHERE USED 

o j; 7-77 6 i 96 9 7-----c;.si<i:r-----------------4 7 o-------
0431 10127113 SCREW PAN HD HACH 470 
0441 10125605 WASHERS PLAIN 470 
0446 10125803 WASHERS SPR LOCK 470 
0449 10125105 NUT HEX llACH 470 
0470 75300012 CARD CAGE ASH 301 
0472 10127114 SCR PAN HC 470 
0629 75303204 CARD CAGE 470 
0630 75740002 STOP··CIRCUIT BOARD 470 
0631 75751801 GUIDE-CIRCUIT 470 
0632 75792602 COVER MOTHER 470 
0633 75799402 CL""-llt!AO CADLE, OUAL 470 
0634 83445400 GUIDE WIRE 470 
0635 75739900 COVER-CARC CAGE 470 
0638 95655500 SCREW SHEET METAL 470 
0641 75803301 CLAMP-CAGE COVER 470 
0642 75803500 STRIP-CORK RUDDER 470 
0643 75803501 STRIP-CORK RUBBER 470 
0644 75802700 LABEL-CARD LOCATION 470 
0645 83479600 STOP-KEYED INJ HOLD 470 
0646 75803503 STRIP-PRESSURE 470 
0647 8345IB14 INSULATOR 470 
0755 83455800 INSULATOR MOTHER COV 470 
1127 17901501 SCREW THREAD FOR/I 470 

FIGURE 8-8. CARD CAGE ASSEMBLY 
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5o7 
439 541 SP_,. 

'i57lk 

1
543 ~i~ 

5; 1 565 Y ,-s12 

f't.~79 
567~·~'Llli _. 

I / 529 

~566e:2 . ~ f' 
428 568 ,,479 478 533 

5 9 544 525 

·~ 530SP 

THIS VIEW FOR REFERENCE ONLY. 
DISASSEMBLY NOT RECOMMENDED, 
HOWEVER ITEMS 528, 5Jl, & 541 
CAN BE REPLACED. 

FROM SHEET 12 

~SP 

534 '/} 445 &. • -J 551 ·, v' 
ITEH !DENT NO DESCRIPTION WHERE USED 

o4o4"75j i 600&-- --"iici-uiiraii"ilsi!---- ---- ---jar·-----
0420 92Rl 5096 SCREll CAP SOC l:D 404 
0430 10127111 SCREW PAU HD MACll 526 
04J9 101 '5602 111\SllERS PLAIN 4Q.4 
0441 10125605 llASllCRS P~IN 404 
0442 10125606 l<ASlll:RS PLAIN 404 
0445 10125804 WASllC~S SPR LOCK 404 
0446 lOl25UOl WASllERS SPR LOCK 404 
0456 10125106 t:UT llEX f:ACll 404 
0470 10125603 WASllERS rLAI~ 404 
0476 10125603 111\SllERS P~IN 518 
0479 10125801 llASllERS SPR LOCK 520 
0479 10125601 WAShEIUi SPR LOCK 404 
0488 0341560l LABEL 404 
0510 10126401 WASll EXT TOOTll LO 404 
0525 75116104 FRME-1\CTUATOR MllCll 404 
0528 83447102 DETECTOR ASl!-Ellf. TR 404 
0529 751.17900 SCALE-VERNIER FIXlt 404 
OSJO 75791400 Dl<ACKLT-IHlf':Pt:R, CAST 404 
0531 15117501 STRIP-DllCKUP ACTUATOR 4G4 
05ll 75Jl 7200 CAfHIEA~ ARI-: 404 
0534 9l62JOOO UUMPCR, RUBBER 404 
0536 75296101 WAStll::R 1111ENUL1C 404 
051'/ 75296201 SPACER l'llEtlOl.IC 404 
0519 75797500 Ll:AV-FLEX COIL PR 404 
0540 71555101 INSUl.llTOR-ILF.X l.EAD 404 
0541 11590502 SI/ SUU~:INIATURE 4U4 
0542 15000502 COIL POWl~ llAllNCSS 4U4 
0541 10121169 SCREll l'Afl llD llACll 404 
0544 10126213 SCREU PAN llC UACli 404 
0546 10127124 ~CHEW PAN 111.J r-:Al'11 404 
0549 928151~0 SC"f:ll CAP sue Ill 41l4 
0551 92015195 sc,,tw CAP SO<: lit.' 404 
0551 10126100 nl\Sll ltlT TOOTli LK 404 
0565 81491900 URJ\CKl~-CllANNEL 404 
OSuC, 83493800 CllAN~EL-Ul'PER 404 
056 7 S 3494 200 CLMIP-U I £tl 404 
0568 8J494001 Cl.MIP-~PIRAl. cu1111: 404 
05b9 03454400 STll'f'NER 404 
0571 10127105 SCREll PAU HU !-iii.Cit 404 
0512 10121102 SCREW PAN lit 404 
0514 00863101 CLAf:" CABLE 528 
05~ 10125015 SCR PAf! 110 404 
0604 77612607 orTICAL r.WITCll M.rn 528 
0605 01447401 PLATE-CE'• t:CTOR MTG 528 
0606 83447500 AL'APTER-llDRIZ POS 528 
1050 11611869 Cl,IP 404 
1064 516~3015 Ct.M1P CADLE 404 
1089 10126212 SCRf.W llEX 528 

FIGURE 8-9. ACTUATOR WITH DETECTOR ASSEMBLY 
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8-16 

THIS VIEW FOR REFERENCE ONLY, DISASSEMBLY 
NOT RECOMMENDED, HOWEVER ITEMS 535 & 563 
CAN BE REPLACED, 

FROM SHEET 12 

I TEH !DENT NO OESCRIPTION WHERE USED 
a4a4-75ji6aaa··---;.C:;.ti;..;.Cii<-;.5;,-----------jCii ______ _ 
0406 95125324 LOCTITE 404 
0442 10125606 WASHl:RS Pt.AIU 404 
0445 10125004 WAShERS SPR LOCK 404 
0446 10125003 WASHF.HS SPR !.OCK 526 
0468 10127125 SCRW PAN 110 MACH 404 
0479 10125001 WASIU:RS SPR LUCK 404 
0526 83475501 CARRIAGE ASM 404 
0527 75319603 COIL AS~: 404 
0535 73228200 PLATE-ARM CLAllP 404 
0536 752961 OI wASlllR PllEl,OLIC 404 
0537 75296201 SPACER PHENOLH.: 404 
0538 7JS'j5JOO STRIP-DACKUP 404 
0539 75797500 LEAD-FLF.X COIL l'R 404 
0540 73555101 INSULATC>R-FLl:X LEAD 404 
0551 92815195 SCREW CAP SOC tlD 405 
0563 83490600 CLIP-Cl.AMP 404 
0569 83454400 STIFrNER 404 
0570 03494500 CLAHP-CliAllNEL 404 
0571 10127105 SCREW PAN llD HACti 404 
0575 75316601 CARRIAGE ACTUATOR 526 
0576 73197400 SPR-DF.ARING ASH 526 
0577 73584400 OASE-ARH Cl.AMP 526 
0570 73197000 SPRillG UEARING 526 

575 ~l .., 
1 · 580 

580 891 
891 

ITEH !DENT NO DESCRIPTION WHERE USED 

Ci ;:;9-75j i 770 i- -- --scAt.t::vrRNiE~ -M~Vi NG- --5 it- ------
0580 94J59J06 lH\l.L DEARING S2L 
0563 92815097 ~CNl::\l CAP soc It[; s2r. 
0586 9J 3440% SCREW NYLON 5 2L 
0587 92006032 SCRl::.\1 Sl-.:.T SOC llD S2li 
0~80 03475401 l'OS TAANSUUCf.R S!.-CO 526 
0589 75314202 SCALE-WU 526 
0593 9J77JOOG SCRl::W SLOTTt;O 526 
0594 75806501 wJ1s1a:R·-Rroucrn o.c. 52b 
0595 BJ494400 CllANNt:L-MODl LE 52b 
0!>9b 7S806SOJ UA~HER 526 
0598 83441700 CAP-CUil. tlACtU~a:r 527 
059~ 94258205 WIR!:-HJ\Gta:r 527 
0600 95280500 l::POXY, lMPRECNATlt..G 527 
0601 75786000 lNSUl.ATILU MAT '127 
0602 9Jl5S001 MARKER, hlHt: trnf':Df:R I 527 
0603 75003502 STRIP-PRESSURE 527 
0624 94:177416 TIE WRAl' 404 
0668 10126212 SCH 111:x ~vc ~?()CAP 404 
0891 95125322 l.OCTITE 52b 
0891 95125322 LOCTITE 404 
1091 10127310 St'REll Sl.CT1'£r. 526 
1115 9512!dll LOCTITE PRrnrR 404 
1105 92815161 SCREW ~2b 

FIGURE 8-10. ACTUATOR W'TH CARRIAGE AND COIL ASSEMBLIES 
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!TEH !DENT ND DESCRIPTION WHERE USED 

a4a6 • ;5 i 25 j24" ---"i.OC:'T i 'Ti:" ---------------4 i j" - -- - - -
0423 75315405 TRANSDUCER SCALE ASH 301 
0424 75276203 SPACER NYLON Jn! 
0425 75797701 DAR •EXPANSION MACHINE JOI 
0421 10126209 SCR-SOC Hr CAP JOI 
0428 92815096 SCREW Cl\P SOC HD Jlll 
0429 93788086 SCREW SELt" l,OCKING 4 301 
0435 10126255 SC~ SOC HD 301 
0437 92815197 SCRL'll CAP SOC HD 301 
0439 10125602 WASHERS PUllN 301 
0444 10125800 WASHERS SPR JOI 
0444 10125800 WASHE•S SPR 423 
044~ IOI 25804 WASHERS SPR LOCK 301 
0447 10126228 SCR HEX SOC HD JOI 
0450 75792800 !DJ.ER 416 
0451 75006504 WASHER-REDUCED 301 
0459 92054227 CR DEARING DALL 416 
0466 92021004 rm. DOWEL 423 
0469 95125305 LOCTITE GRAVr. l' 301 
0471 92024097 SCREW CAP 423 
04 76 75 797100 STAND OH JO l 
0477 10126215 SCREW CAP SOC Ill' 301 
0478 111125603 WASHERS PLAIN Jul 
0479 10125801 WASHERS SPR l.OCK Jlll 
0490 77611JSB ADHESIVE 301 
0495 BJ4824JO SECTOR RING ASH B 301 
0517 75806381 LUBRICANT 301 
0581 9JllSl6B SCR HEX sue HD JOI 
0591 77617072 SCREW CAl1 423 
061 J 75315501 SCALP.-FLEX MOUllT 423 
0614 75315600 MOUNT-TRANSL'UCER 423 
0615 75315901 POS TRANS SCALE 423 
0616 75797001 DASE TRAllSIJUCER MOUNT 423 
0617 75797200 PIN XDUCE~ ALIGNMENT 423 
0621 10126200 SCRl.W BUT1'0N llD 421 
0623 9J651029 WASHER, BELLLVlLl.E 42J 
0626 95010890 GRE.ASl::-LUBRIPLATE 423 
0628 77832201 COMP BRKT JOI 
0637 77832202 BRACKET 301 
0668 10126212 SCR HEX SOC llD CAP 423 

FROM SHEEI 12 

~ 

616 

THIS VIEY, FOR REFERENCE ONLY. 
DISASSEMBLY NOT RECOMMENDED. 

THERMAL LINKAGE MOUNTING 

0680 77616079 SCRL'W CAP 423 
0091 95125J22 LOCTITI: JOI 
1061 95125317 LOCTITE PRIMl:R JOI 
1076 10125600 WASHER JOI 
1115 9512Slll LOCTITI: PRIMER 423 

B FROM 
SHEET 

12 

435,-----· ~ 

l · 

495----- -------

b3i' 

628 -~ 

428-------- ~--
490 

FIGURE 8-11. COMMON PARTS SUB ASSEMBLI E.S (SHEET 1 of 2) 
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FROM SHEET 11 

~ 

FROM SHEET 6 

8-18 

6521P 

r432 

,445 

' ' 442 
.I'' 
. . l 

FROM SHEET 12 

~ 

441 

430 446 ~-· 
~\ 441 

THIS VIEW FOR REFERENCE ONLY, 
DISASSEMBLY NOT RECOMMENDED. 
HOWEVER ITEMS 674, & 675 CAN 
BE REPLACED, 

ITEH I DENT ND 

671 

DESCRIPTION 

67J 

WHERE USED 

Qj58"'8j46600i'""'"'--iiRUSii-~RiVE"'ASM ................ ;1o0·------
0411 10127112 SCHl'.W PAN !Ill MACll 485 
0430 10127111 SCH~W PAN !tr. MACll 35U 519 
0431 10l77ll3 SCRE\ril PAN 110 HACH J(Jl 
0432 10127121 SCREW PAN tW r-:ACll JOI 
0412 lfll17121 SCRt:W PAN 11t· MAt'tl 519 
0439 10125b02 UASIH:RS Pt.AIN 358 
0441 10125605 W/\Sllt.:RS PL/\Jr~ 4&5 
0441 10125605 WASllf.llS Pl..AUi 519 
04·1] 1n125Ci0& WMillt:Rs PLAIN 301 
0445 1r.12r,uo4 WAsm:HE Sl'k U>C.:K JOI 
044(1 ICll25ArJ WASUf-:Rs !:ii'!{ 1.1 .. cr: 350 519 
0451 7500b':J04 HASllt:R HEl'UCt:I> 511) 
04U5 Ei345lbf13 MAGNt1·1c st;fihUf. MlM JOI 
0500 75793002 SENSOR L'Al!l.1: MiM 485 
0519 83457902 P/\CKl.OCK /\SM 301 
osi2 1012s?20 snu:w n. tir JOI 
0557 1Cl21J1no \JASI! INT TllllTll Lt< )58 
0507 CJJ071 IC.J SCRJ'\o.' til-.:T SC.C Ill 405 
0639 lfl12CilfJJ WASH ltl1 TOUTll l.K 405 
06S2 7!>7407flJ l'RlJ!ill M<JTOR Mlt\ 356 
06SJ 83466100 UH.USll IJIUVl:: r-:our•T J51:i 
Clb54 0J46~20ll IHHJSll l!Ol.l:TH J50 
(1655 EU.\b(.JOO (1H.AY /,}U•: J50 
U656 8J4hL4110 liHUSll llCLCEH ~Tl'li JSU 
0657 40024501 llRUSlt, PISK J'jU 
lltJSU 41J0245t•2 lHWSll, GISK JSU 
OtJ5lJ J6 l ~19bll9 !-.W l TCll-1' 1 \'OT Ll:\'t H J 5U 
<•66n 92742<111 sc1n:w ~i-C l'f\t• 1111 J~u 
06b2 10125919 SC'kt:h' FLAT JU.' JSH 
0666 9J52')l)ClJ hMil\EH, SPHl~lG WA\'t JSU 
0667 llJ4C..7111C1 URUSll IIWICATUH J'ib 
0(168 )0)2b7l2 SCH m:x SL'l' lilt CAP 350 
Ob7f.1 HJ4572(1J AkM l.OCK r-:0LI1t:H 519 
fJf171 UJ4S7JO:> l'ACI-: U1<.:K hf../1t'l<'l:1 ljllJ 
Ob7J 7759B7l'l Sl'Pir;c; ARM 519 
0674 775905(11 S\.:lTLl1 Slll!Ml~H/1TIJIH. 51':* 
0675 94)57UC14 StJLEtlUll' Ll' 519 
ll6 79 l 8Lt179 l 6 SCht.'h Tiil' l'l:T1 n,;c 5 Ill 
fJbBl 'D5JU4l6 HOLL l'W 519 
0682 757798L7 bPRl!IG ~IC) 
OC.Ob 10127'21• 
0795 OJ4511C'4 
U796 UJ450lHJl 
1069 9Sl1lf.illlC-

~:nu:~. l'AN Ill !-'..Al.'.11 
111•l't:P 5n.;~.l'fi Jtot.rn.P 
l'LATt.-SENSl,Ji M1t~ 

l llUR ll"/.JlT 

FIGURE 8-11. COMMON PARTS SUB ASSEMBLIES (SHEET 2 of 2) 
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SELECT 

(199) 
~ 
§ 

FROM SHEET 5 

l TEH !DENT NO DESCRIPTION 

356 

WHERE USED 
oi99-ii i442 io9- -- --BASE-f ;;-.;:5;;- ---- ------·;:;,ii-- ---- --
0200 81442310 DASE FR ASM TMA 
0201 83442311 BASE f'R ASH TllA 
0202 83447312 DASE FR ASH H:A 
0203 8)442313 BASl •'RASH TM 
0356 83410562 GASKET STRIP 199-203 
0359 75086347 !CENT PLATE 203 
0402 03494002 PU,T&-1\C CABLE 201 
0443 10125607 WASllERS PLAIN 202 2rl3 
0445 10125804 WASllERS SPI: LOCK 519 
0449 10125105 NUT HEX ~.ACll 199-203 
0461 10126402 WASH EXT TOOTH LO 199 200 202 20J 
0468 10127125 SCREk PAN ltD MACH 202 203 
0482 10126403 WASH EXT TOOTll LO 199-203 
0498 955966H BUSHING 199-203 
0499 95596601 BUSHING 201 
0510 10126401 WASH EXT TOOTH LO 199-203 
0518 10125030 SCRE\I HEX HD 199-203 
0534 93623000 DUMPER, RUBBER 199-203 
0676 21987646 LABEL 1•9-203 
0688 83445709 FRAME CADillF.T 199 200 
0689 75084516 SHOCK MGUllT-LORI: 199-203 
0690 73469100 PlVOT-CCVER 199-203 
0691 73469101 PIVOT-COVER 199-203 
0692 93697013 LEVELER 199-203 
0~93 930060ll NUT JAfi ttn 199-203 
0694 757)0805 CADLE ASH GROUllD 199-203 
0696 83444100 GROUND WIPER 199-203 
0690 93592200 SCR TPG llEX PUL 199-:'0l 
0701 10125108 NU1· llEX MACH 199-203 
0702 10125303 NUT HEXAGON 199-203 

FIGURE 8-12. 

77653386-E 

693--1 

692--

ITEM IOE:NT NO 

0703 75884517 
0704 10125301 
0706 94281426 
0707 834 7460 l 
0710 77831951 
0714 75604800 
0715 7H99600 
0716 OJ47820C 
0717 83478700 
0710 OJ478701 
0719 83494801 
0720 93522008 
0722 92932206 
0726 83444900 
0728 77D3 2 300 
0825 17901516 
0837 10125806 
0839 10125610 
0840 10125008 
1019 757Jll01 
104B 17901519 
1052 93522009 
1060 77650250 
1076 10125608 
1077 83445710 
1080 77832301 
1081 75884875 
1082 75884876 
1065 77650251 
1146 83445711 

'(722 
I 

DESCRIPTION WllEP.E USED ----------- -- --------------- -- -- -- -
SllOCK HOUNT-LCRO l 99-203 
NUT HtXAGON 199-203 
llR CADLE, GROUNU 199-203 
f"IRE-STOP, REAR 199-203 
FI RE-STOP, .-RGNT 199-203 
AIH FILTER 199-2 .J 
GASKET ~LOlltR CAD 199-203 
COVER 199-203 
CLAMP 199 200 201 
Cl.AMP 202 203 
PLATE, AC CADLE 199-203 
PLUG-SNAP BUTTON 199 200 
SCR FLAT llU SST 199-203 
SHIM PLATE 199-203 
CLl.HP 202 
SCR THO ROLL 202 203 
SPRING LK WSHR 199-203 
WSllR PLAIN 199-203 
SPRINC LI< WSt6R 199-203 
SY!IDOL GRND (DECAL) 103 
SCH TllD ROLL PAN HD 199-203 
Pl .. UG-SNAP BUTTON 20 l 
LAllF.L, RATING 199 200 202 203 
WASHER 199-203 
FRAM!:; CADINt-:T 201 
CLAMP 20J 
GR !'LEXIULE 200 2U3 
GR FLEX IULE 200 203 
LABCL, RATING 201 
FRAl1E CABINET 202 203 

BASE FRAME ASSEMBLY 

8-19 



FROM SHEET 5 

~ 

ITEH !DENT NO DESCRIPTION WHERE USED 

c, i ;0·116 57 j ii3----"iiiis i:" i·R>.Mi" i si·i:i: "I "Ai.i" -"'TM>.- -- --- -
0449 10125105 HUT HEX HACH 198 
0461 1012640~ WASH EXT TOOTU LO 198 
0482 IOl264t3 WASH EXT TOOTH LO 198 
0490 95596& 14 BUSHING 19& 
0510 10126401 WASH EXT TOOTH LO 190 
0534 93623000 DUMPER, RUBBER 198 
0676 21907646 LABEL 198 
0689 75884516 SHOCK MtUNT·LORP 198 
0690 73469100 PIVOT-COVER 198 
0691 73469101 PIVOT-COVER 190 
0692 93697013 LEVELER 198 
0693 93006033 tlUT JAM HEX 198 
0694 75730805 CADLE ASM G~OUNU 1?8 
0696 83444100 GROUND WIPER 198 
0690 93592200 SCR TPG HEX PNL 190 
0701 10125108 NUT HEX HACH 190 
0102 10125303 llUT HEXAGON 198 
0703 75804511 SHOCK MOUNT-LORD 198 
0704 10125301 NUT HEXAGON 190 
0706 94201426 BR CABL~ GROUND 198 

FIGURE 8-13. 

8-20 

!----f>93 
A.._692 

I TEH !DENT NO DESCRIPTION 

""-.] 

WHERE USED 
ii7ii7"iij4746iii _____ iiiii::s:r<ir:-r.£iii< ________ i9ii ______ _ 
0710 77831951 FIRE-STOP, FRONT 198 
0714 75804800 AIR .-!L1'ER 190 
0715 77599600 GASKET BLOWER <.:AU 1% 
0716 83478200 COVER 1% 
0717 03478700 Cl.AMP 198 
0719 83494801 PLATE, A<.: CABLE 198 
0720 93522008 PLUG-SNAP UUT1'0N 198 
0711 9293220b SCR nAT llD OST 198 
0716 834·14900 SHIH Pl.ATC 198 
0037 10115606 SPRING LK WSllR 198 
0839 10115010 WSHR PLAIN 198 
0840 10125008 ,SPRING LK WSHK 198 
0879 77657316 HR CADINCT 198 
08Bl 94374900 STRIP COllTACT 1"0 
0883 77657360 f'lLTER OOX ASH 198 
1048 17901519 SCR THO ROLL PAN HO 198 
1060 77658250 LABEL, KATHIO 190 
1076 10115608 WASHER 190 
1081 75884075 GR FLEXIBLE 198 
1081 75004876 GR FLEXlULE 198 

BASE FRAME (SPECIAL) 

77653386-E 

• 

• 

• 



• 

• 
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FROM SHEETS 
SELECT 

~§·A 
THRU' THRU. THRU 

~~~ 

ITEH I DENT NO 

560 

712 

DESCRIPTION WHERE USED 
Oi6j""7765U044-----coi.OR""OPi·-CAii"" ................... TMA""'" _____ 
0164 77659045 CCLOR UP'J' CAl! 1'MA 
0165 776S804b COLOR OPT CAD 1'1':A 
0166 77658047 COLOR UP'l' CAB TMA 
Ci\67 77656048 CDLUR OPT CAD 1'MA 
(1\68 77656049 COLOF OPT CAh 1'MA 
0169 776SUOSO l'Ol,OR OPT l'.All TMll 
Ol 70 77656051 COLOR OPT CAU TMI\ 
0171 77650052 COLOR 01'1' CAfi 'I'M" 
0172 7765805) COLOR OPT l'AB TMA 
Ol 7J 7 7658054 COLUR OPT CAD THA 
0204 77656009 COLOR or1· CAO TMll 
0205 77656010 COLOR OPT CAB THA 
0206 77656011 CC.,LOR OPT CAD TMA 
0207 77658012 COLOR 0111' CAO Tl'\A 
0206 7765801 J COLOR tWT CAll n:A 
0209 77658014 COLOR OPT CAB T~ll 
0210 77658016 COl.ClJ{ OPT CAD TMA 
0211 77658017 COLOR L'PT CAD TMll 
0212 77658010 CCLOR OPT L'AB TMll 
02 I J 77658019 COL.OR OPT CAB Tr-IA 
0214 77658020 COl.l'ft OPT CAB ™'' 0215 7 765802 l COLOR UPT CAii TMA 

r< 0216 77658023 COLOR OPT L'Ah H!A 

~ 
0217 7~ U5R024 COLOR OPT 1..-·An TMA 
0218 77658025 COLOR OPT CAB TMA 
o~ 19 7765H02L COLOR OPT CAB 'IMA 

I 0220 77656017 CCJl.OR Ol'T CAB 'IMA 
0221 77658020 COLUH Ol'T CAU ,.,....,, 
022.2 776580)0 CO LOH Ol1T LAH THA 
0223 77656031 COLOR Ol'T ('t\(J TMA 
02~4 77658032 CV LOR OPT L'l\11 TMA 
0225 77(l580JJ LOLOfi OPT Ct\I! TMA 
0226 776)80J4 COLOR Ul'T CAB TM/, 
0292 7765BOJ!:i CCl.OR '.WT CAB TM.A 
t129J 776580.16 CCI.OR CPT CAB 1MI\ 

' 0294 77650037 <;.'.C.1LOR Ol'T Cl\U TMA 
0195 7 76SUOJ8 t:Ul.Of.I liPT CAI! TM/, 
0296 7765UOJ9 COLOR OPT LAH rMJI 
0297 77650040 L'ULUR Ol'T CAil n1A 
0298 77658041 COLOR UPT CAil TMI\ 
0299 776)0042 (lll.UH OPT CAh TMA 
OJ(JO 7765EHl4J COL.OR Ol'T CAP. TMA 
1430 10127111 SCFfJ/ PAN !IL M/u.:11 1'\l.I. L'l'1 llJU5 
044~ In I 25M!6 WAStll:;R~i l'LI\ I~~ /\I.I. l 1 PTIOm; 
0449 1r1 I 25105 r;ur II ~~x MACH 

'~ --'-",. '•, ',, . 0 
'<::: ' . • . "' . " ' ' ~ 

~ I : .. ....._ 

! 

., 
I 

'· 

/ 

•' 1 ........ 510 

838 

****THIS IT£M USED O:J All 
COlm OPTIO.'i CABIMETS 
EXCEPT OPllC.:·IS 21 ~ ANO 114. 

I TEH lDEllT NO DlSCRIPTION WllEH USED 

04si-15006 s1)4- ----wASi1 t.u: kt:i,UC t:r- ---- ---""Ai.i.-rr;. i;;ii~ 
0450 10125106 :-mT tn:x MACH 
o5o4 9J11s2u1 ~;er.in. l'Ml 
0504 'lJl 15287 SCHHJ l'1'r~ 
0510 l012C.401 WA51! FAT ltlC\Tll 1.fJ 
0514 75312lll 1 .sI'rc lAPF 
0546 101'}7124 5CH[ft PAN Ill' rlAL'll 
0560 8.145 l H 1 fi I USUL/\Tflk 
Ob39 I012Lln:S \,A~;lt lr~1 Tfll"iTll LI\ 
11&06 I 0 l '] 7 I 7n 5L'kl:\-1 1•1,;; 111 M/\Cll 
1J711 10127J4/ ~CkU; l'Ar< HL MAL'IL 
•1"112 I012blCi4 iiA.Sb lN'I' lu011l u: 
1171!0 9J.l4219J SCl,E\.: 
OUOCJ 1;2uJ2<1P (11'f,-llf,?;! l r 
0610 75:;:tBJl(lC 11/,H-THIH 
(iRll 757~.lJIJl I.l\llrt. Sh'JTL'll 
ilhl I 7':;'/•)J JOl I f\J1U. ~;\.J'1<:11 

nil! I 7t,7<JJ H'tl t.f,llf.I. S\;J'l(ll 
Lldil"I. ~.h I Tl"ll 
1t/li<-Ct1\'U~ 

t-~iHaa:T I c S'l .. 1 P 

fH>l•-SJ.J Lt" 

nn-:oCJei 29U-Jtili 
lb4-16b 204-2]1. 

Al.l. 11i'Tlvr1s 
ltd I t..9 I ·1l1 2'J7 
/II.I. c~PTILfl& 

Iii.I. 1i1•1 tt·r.s 
I IJJ I b'J l 70 .!.'J7 

Al.I. 1;1··11l 1fj~ 
} 14-.144 .''lL- Intl 
! 7l' 
I 1,.j- I ht~ :'i •4- ;1 12 
•1 ·1;· 1')4 )'J(,- \(•(! 111!1 I 7!:i7'tJ Jn I 

\1111] 752041Hil 
OU14 752lH\.llJn 
11016 157 1J4 In I 
!ill l 7 7 lj 71'4 ;t(•r1 

nBJH 71j7'J4flf1l 
fll\l 'l "/57rJ4 lt•(i 
nO,Jo 1,;•t,-1 111 :o•J 
Ufl:' I •lJ'.> l'«1!1 1J 

nlU4 741'..:;ibL4f, 
C•UJli 1l.!5J9llll4 
IJlUb ll !ol·Hi411("· 
118 .Ill ');l74 3 I rJu 

.,041 757747!•:' 
t•lM.1 'J4J47l\•O:. 
nfJ45 J(d~'i71~ 

P04H b.145 ltW•I 
fJU4'J bJ45 If.Hi':. 
ll963 l01}7J•11J 
l/96J l0127J4H 
1062 95125101 
1004 "15UtJ5 I ':ill 
1006 U34Slll02 

Sl'M"Ef;.-1· I f,~;1,;r1; td.I 1 1'1 J!,!;t, 
Sl'H J:;lJ- t-:XTUHi t 1 it, 
1•n;, 1·1.TTl.N 
I' IN, jl( ·LI Ill'~ l!l./,U, 
~;u'.1\'1 ~;c-1.· n;n. 
1-1\STUa.N-l'USll !•f'..i 
llUMPl.R r;yt,;1~: /,I.I. 1.1•TJ1 :.~ 

1.'l.ll'-l'l'Sll H; 
s11t·1•1.11-.u '-'A~;111" Tllt:lt ,.d.t. ''l'Tl••r:b 
!;l'll FLAT l!f·. 
I !;!;L:l.ATUI< l\U!l.S l VI. /11.l. l11'T ll1f;S 
JtlbLlJ,TUH /l.f•ltl.~lVI: \I.I. f,l'TluNS 
Sl'Hl-.W l'Ml Ill" nl-;iJt.i 2'J2-JC,t1 
5CHH·i PM: ll[l J(,J-170 2l·4· ~t•9 
L•.Jl'Tin; ''I.I. l•l'TIUW..i 
tH!T l'I.A1't ltd I L'J l 7n 2'J7 
lr:l-illl./,TOR 

FIGURE 8-14. COLOR OPTION CABINET (SHEET 1 of 3) 
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FROM SHEET 5 

8-22 

i 

• J 

. ~ ... 

FIGURE 8-14. 

****THIS ITEM USED 0'1 ALL 

f~i8~ g~~:g~sc~~,~~~ 214, ~/ 
ITEH !DENT NO DESCRIPTION WHERE USED 

ii i6j"ii~siiii44- --- ·c:oLoii· 01-;. ·c:iiii-- ----- -- ·i';;ii ·-- ----
0164 776SB045 COLOR UPT CAD TMA 
0165 77658046 COLOR or1· CAO THA 
Ol6l.I 77650047 COLOR OPT CAll THA 
0167 77658048 COLOR urT CAB THA 
0168 77658049 COLOR OPT C.:l\B UIA 
0169 77650050 COLOR OPT L'AD TAA 
0170 71650051 COi.OR 01''1' CAD THA 
0171 77658052 COLCJl' Ol'T CAD THA 
0172 77650053 COLOR <1l11' CAD TMA 
017] 77f58054 COLOR arT CAD THA 
0204 77658009 Col.OR llP'f L'AB TMA 
0205 77658010 COLOR Ul'T L'AU Tf',A 
0206 77G58011 COL.UH OPT C.:AH 1HA 
0207 77USU012 COLOR <ll'T CAU THA 
0208 7765H013 cot.Oil Ol 1T CAD Tt!A 
f1209 77658014 COLOR Ol1T CAD 1"1'1A 
0210 77058016 COLOR UPT CAD THA 
0211 776S8<Jl 7 COi.ON Ol'T CAU THA 
0212 77L5C018 COL.OH. Ol'T CAD TMA 
021) 77L50019 COLOR Ul'T CAD THA 
0214 776S~Hl20 COLOR Ul''l' <.:AD 1'~1A 
0215 77650021 COLOR OPT CAD TMA 
0216 7765802J COLOR OP1' CAP THA 
0217 77USH024 COLOR orT CAD THJ\ 
0218 77658025 CUL0H OPT CAU 1'MJ\ 
0219 77LSOU2C. ...:oLOR OPT CAD TMJ\ 
0220 77U!>U027 COLOR OPT CAU 'fMA 
0221 77650028 COLOR lJl'T CAD TMA 
0222 7765BOJn COLON UPT CAlt 'CHA 
C223 77658031 COLOR orT CAB THA 
0224 7761jBOJ2 COLOR lll'T CAU TMJ\ 
0225 776~0033 COLOR OPT l'AU THA 
0226 7765BOJ4 COLON OPT t.:J\U TMA 
0282 q422465l LA~EL-INl'O 209 
0292 7765UOH COLOR orT CAR TMll 
0293 77658036 COLOR VPT t.:Alt THA 
0294 77650037 cot.CR OPT CAD T,.:A 
n1 1J5 77650030 COLOR Ul'T CAH THA 
0296 77650039 COLOR Ol'T CAD THA 
0297 77b50040 CCLOR OPT CAD TMJ\ 
0290 776S004 I COLOR OPT CAD THA 
0299 7765004~ l'OLOH OPT CAD T,.../\ 
0300 776SU043 COLOR OPT CAR TMA 
0432 10127121 ~CHt.W PMl llC. HACll 16J 169 
0442 101'5606 WAsm:Hs PLAIN ALL OPTIONS 
0461 10126402 WASH EXT TOOTH LO 
0709 9172J2J4 SCRl::W BUTTON SOC I\[; 

0709 92723214 5CREH HUTTON SOC llC 
0709 9272J2J4 SCRt..'W Ul!TTO?l SOC HO 
0822 51669410 TERHll'llL 
0825 17901S1Ct SCR ThlJ ROl.L 
0826 92743202 SCR HCf! PAN PHI. 8 
0842 83492000 BR/,n:i::r. CADLE. n<AHE 
0642 83492tlCO RR~.Cl'.ET, l'AULr., l'RAME 
0842 OJ49200C URJ\CJ.:f'.:T, CAIH.l'., FRAMf; 
0095 75J 11905 llOUl(:;f\ ,JUU 1 lt:i<l:'I· 
1021 15012402 BllSl1JNG SNl\P IN 
1083 03450300 CLOSUHI.: t'RAHE 
1145 83492001 Cl.uSUkf. f'RAH[ 
1183 77830405 SCR[W 
1184 92074137 o-num 
! l 95 95694 205 SPAClR 

COLOR OPTION CABINET (SHEET 2 of 3) 

164-160 204-2oq 
I 70 292-JOO 
211-213 215-22b 

29D·JOO 
164-160 204-209 
211-21) 2l~·29b 
169 170 297 
ALL OPTIONS 
297 
169 
ALL OP1'luNS 
ALL OPTIONS 
ALL OPTIONS 

77653386-E 

• 

• 

• 



• 

• 

• 
77653386-E 

5 

FROM SHEET 5 

~~ 
\;.~ THRlJ 

®@) 
A 
(~~' 6 

NOTE: REFER TO ASSEMBLY - COMPONENT PARTS LIST 
FOR PANEL IDENTIFICATION. 

COLOR OPTlllN DESCRIPTION TABLE 

COLOR :n 12 fl 14 15 T16 "'[ 17 18 

~~~" ~g:ER 1'rvrR [ ~R ~ ~~~LT~~EL T c~~~L ~~~·L 
HO. REAR R.H. L.H. CESS PTO FRONT TROL REAR 

Jil. .illL 989 :1ii: :lli: T9Z: J2L,_lill__~ 
164 1156 1157 1158 1159 1160 1161 1162 

FIGURE 8-14. COLOR OPTION CABINET (SHEET 3 of 3) 

8-23 



FROM SHEET 5 e-.. 

I 

I 1174 

j 
[/ 

FIGURE 8-15. 

8-24 

I TEH !DENT NO 

/ 

"'510 ala , 

DESCRIPTION Wt.ERE USlu 

Oi6i-7766ii46-- .. --l0l.OR-Ol1T "'L·Ai1 ___ -- -- ---1.;1A'" --- ---
04JO 101271 l l SCRt:W PAI~ Hr. MAL'll 162 
0442 101251J06 "''A511UU; Pl.A I~. l L1 
0449 10125105 IWT m:x HACll 1L2 
0451 7 5606504 WASHt:lt-Rt.[)UClll lb2 
045H 10125106 IWT m:x HACll lL2 
0461 10126402 n'ASll ~:XT TUO'lh t.o lL1 
0504 9ll l52H7 ~CR th l'l\N IC.2 
0510 l 0126401 W/\511 t:XT Tt •Urli 1.(1 1 bl 
0514 75312013 Sl'EC 'IAl'f: IL:1 

0~4L l01i7l24 SCJ<[\1 P/<.N Jll. MAL'll IL/ 
OUUIJ 10127 I 20 Sl'HL:\• l'All 111. MACH ! 1.~ 
0709 9272J2J4 SL'Hl::W IJUT'l'C1!l soc ltl. I L ~· 
071 l I0117J47 sc1n:n· PAN 1:r1 t-:A1.."ll !ti.' 
0712 10126104 11i\Sll I ~~1 Tc11Tti Lt: Ir,; 
0&09 7520)200 /\AR-llAll(;l.I. ! .... 
0010 752lLll00 IJAfl:-Tl<lH If,.• 
081 l 75793301 LMH:I. f.WITL'lt It.,' 
OUI] 75]84001 ll/\.k-CO\'r~ :r.;• 
0014 75][l0)00 MAGfffT IL' S'l F 1 i' 11, .' 

1167 
!lOl 6 75794101 Sl.lf't-l.11' ,,,.) 
fllH7 7 5 794 205 IHJO-!;l. In: it.:' 
OBI B 7 5 79400 I Sl•J\('1.1'- n.Mll;r1 1 IC..' 
(18111 7S794701• SPll 1 Ni~- f:X'I u;!; !1 'N • ! h.' 
1)(.!21' 92Ci49lt09 l'Jt.;, 1..'<.1·1·1-i:H ;1.,' 
no21 'l.1~ HlllO'j l'JN, Jll·LJ. IH"~i· Jll.f,l'i' ii•.' 
r'iH22 r; 1 Ci(J941\l Tl:Ht-~ l ~ifd. 11,;> 
0025 I 79('1516 :;c11: Tll(l i{f.l.I. It •• ' 
uH2U 9274J202 Sl"H P.:l'li 1'1\r~ !'Ill. ,, 11, ~) 
11HJ4 24S2Hb4Ci SJ.U.\' I !~<i-'.' I ~;y(. 10.' 
1lBJS C) 15J91JU4 FM·Tt.!H 1\-l'l'Sll 1r; :1 .. ; 
!1HJ6 ll34464UO l\UP.ll'l.fi r;yi.,.r. !1.,' 

llUJO 9~74J I 58 ~l'Ht.l•i 55 l'Jl.r• Ill l lo~· 
llU4 l 7S7747U2 Cl.11'-l'l'Sll Ir~ l ,, ~· 
(1H4] B3492000 l:RAn:E'l, l'1\l•l.t, r kA~:I \1,2 
IJU4S lfll 2571] !;CJ< i l.A1 Ill '"·' riH4U !H4SlU04 l~OSllL/1T1Jii. M'lllSI\'I. :1.;• 
1JB49 Hl45l80S t:~Slll.ATtllt 1\1 ti!.!i I\.'! 11 . .' 
fl96J 10127340 !i<.'Jff\., l•Ar; 111. 1•,/ 
11121 15012402 lllJ51lJNl; SNAI' I:~ It;• 
lfJC.2 9Sll5JUI l.OC1 ITF IL.' 
I OR2 7>0B487b c;p FU.XIl\U: 11..> 
1167 77657728 PNL t:Nr· tHuNT I t. ~· 
1170 77657420 I'ANEL TOP CC\'t.k hl.f\I• It,.' 
1171 Hl44l72B l'Nl. TU' CVH hli 11,:· 
1172 Rl44lB20 l'?lL TOP L'VH I.II 11,;t 
1 i 7) 77C.S71 28 (:OOH AC't.'J:SS I L ~ 
l l 74 77b5722li 11Ata:1. 51()[ : u;• 
l l 75 77657729 l'rH. nm fl-llltff I t~ .1 
l l 76 0)421)621) \'!JI, CON1 HO!. CAil Jt,;> 
118) 770J0405 SCRf:W 11.:.:0 
1184 92(\741 ]7 U· HINC I 11~ 
1195 9~694205 Sl'ACEH Ito.' 

COLOR OPTION CABINET (SPECIAL) 

77653386-E 

• 

• 
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j 
~~ 

687 

J 

ITEH !DENT NO OlSCRIPTION 

FROM SHEET 5 

@@ 
§\2]) 

9 

WHERE USED 
ii i94" 83443 5 ii" --- · r.iiC:·i(·;,;.· iisM · ---- ------· ;.;;;,· ----- -
0195 83443514 RACK MT ASM TMA 
0229 83443504 RACK MT ASM Tr-IA 
0231 83443506 RACK MT ASM TM/\ 
0232 8)443507 RACK H1' ASM TMA 
0233 8)443509 RACK MT ASH TMA 
0442 l0125Cici6 h'ASHERS PLAIN l 94 l 95 229 RACK l()UNT INSTALLATION KIT 
0443 101256(.17 WASHERS PLAIN 194 19'; 229 2 J .I ASSY 11£HI IT£HI DETAIL 0445 10125804 WASHERS SPR l.OCI< 194 195 
044S 10125804 WASH!:RS SPR LCX'K 229 2 Jl-2 I J 

~--m ~'-' SHEET 'l'/ 0461 10126402 WASll t~XT TOCJTll LO I 94 229 2 .1 l } ll 
713 '1Hfef~ 0484 10127122 SCRE\/ PAtl l![.l HACH l 94 U.9 '3 I 2)} ------zz9-- - - if)--·· 

_SHEEi~ 05lJ4 9JllS287 SCFo.f.W PAN P~4 n'l ~' l i 2 12 ITT jff- .. SHEU_~- 0546 101 27124 SCkEW PAN !![, HACH 229 /JI 2J'2 ·m NONE 0564 BJ4478~'H INSTLN !<.IT-RACK t'.T 194 f--- m- -m-- SHEET_ia ___ Of>78 752H47lll llANlJLE-PULl. HAC}o: no 2 J l 212 
()678 752847()1 llANDLI.: !'~LI. RACK 194 19~1 
0605 ti.144420(1 ANGLf.-t'!ff PANF.I. 1"4 I 'Vi 
fl685 83444200 ANGLE-FAT !'A:U:l. ;•29 2 Jl .'i:' 
(!686 10127120 SCREW PAN lff MACH 194 19') 
\1686 101n12r1 SCF<l:~W l'At~ m MACll .•2q 2.n ~' ! .1 
06H7 92I 72Pno l1UMl'E:R Rl 1£!11Efi I '}4 I').-, 
ObU7 92172!1011 Bt:MF'E~ JHill['!ER 2 2q .' ll lJ._l 
(1694 7'57 JOfH'5 CAfil.f. ASr-1 1.;R1i\Jt~[. I '}4 21·-· '1i. 'i;> 
0711 l n12714 7 SlPlW PAN III' MACH l •4 l '} r, .'2'1 
0711 1!11?7J47 snn:w PAN Ill MAL'IL 2 J l ) 12 
0712 W 126104 WAS!! Jr.;T TUOT!l L' :'29 2il 2. _l ·' 0712 10126104 ~iASH INT 1'(1( 1TI! I> I 'l4 ! .. , ~) 
07 l) RJ44 7805 INSTUl 1·.lT-RAn MT l 9r, JJ.l) .'!I ,'I\ 
ll72 J 01451806 ltlSlJLATGR /d·lil.SIVt ~24 .!Ii ,., .. 
072] 83451806 I ~<!a: 1.ATUJ.. .1\1 t;~ S l \"I i '14 l'lr, 
ll724 51669404 Tt:kt!JJ'.jAL .'II 
07 27 03457{102 Al k HlT/\Kt. 194 It•, 22"1 .. , 
07 29 l012712A l'/\U H11 MM'H ~''. fi I 1J4 l'J<"J l.''I :i, 
0741 7 7604000 l'fo'f" -1IITrfi-F1111'.I-' l"H ii'• 
n74l ; 7(.o4t 100 l'Rr-r1i.n:R-f 11:1t-f. .' lfl .'II .'ll 
Cl78A 9) J4 219 j SCREW l ·~ '• 
0822 'i) 6694 lfi TfRMlNAI. I 1.J4 21' 
004 J q4 J47104 StH1tJLl~E·R WA~;hf:I· lhtf.' I 'J4 l·t•, 
!l84J 94J47In4 Sl!OllLr•E:R W\Stlffo' rm·~ ,'~'I .'II .'I.' 
0849 Ol45lfW5 lNSIJl.ATu~ f\1 •HI.~, I \"F .'.''I .'·l .'!.' 
PH49 fLl4'5 IBO'i IN.Sl!l.ATc1R /\£·11r.•;1n ,,. l'J'. 
U96l 77611441 l:f.ME:NT I ·14 I')', 
0961 77611441 <'t~ME:NT .'.''' .111 .' 1: 

FIGURE 8-16. RACK MOUNT ASSEMBLY (SHEET 1 of 3) 
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FROM SHEET 5 

~ 
-RACK l«IUHT 

ASSY ITEM I 

228 
230 

560 

742 
442 

' --~ 
711__.d',,, r~711 

I 442 112 
712 

11<.lJRf ll 1{,. 

H :!ti 

1 INSTALLAT!Oll KIT 
ITEM , I DETAIL -

749 1 SHEET '1.8-

l 749 ::r SHEET '1.8--

727 
74 ! IP 

. / M ''• ·~H .f ·f 
''-.riH4·f !"> .. . " ... 

' ,, 

' <,r 

' " ~ 

HACK . - MOUN I .l\'-.~I \Ht I y ! '.Ill l I : 
"' ! \ 

; :1,•, t t!ii< I 

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

• 

• 

• 
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• 

• 

849 tt "'-> ttt 
712-- {p 

• -461 """" 68b ~~-\. '"-. 
~,,,. 8 2? 4bl . '·,, . i> qf.1 

. g ..:_ ~4~ ' '·-- .• ,J ~r f ,,\:~ 484 ....... 44 l, . <J '( f 442 \ j . ""- . ' 
843·,A .. ; II? 711 ·- 12?,· \~ 

... ~ ! Ill '~---- IN l 11 
44! .l, I 

r t,.,, 
h' . 

I f, ' 11 I 'I IJ l\., -. ".' ~ .: '• ! 0. '. '. I '·'I! I • 

11'1< (-"l , . 

·.111 I 



FROM SHEET 25 

r7i3) 
WIT~ 

610 

ITEH !DENT NO DESCRIPTION llHSRF. USED 

o 412·1ii 121121 • --- • sc ii f:ii- riiii" iic-;:;iicii-----• n j- - - - -- -
0434 10127123 SCREW PAN llD MACll 713 
0445 10125CCl4 wl\SllERS SPR LOCK 71J 
0448 10125805 llASHERS SPR LOCK 7ll 
0458 10125106 NUT HEX MACll 713 
0546 10127124 SCREW PAN llD MACH 713 
0546 10127124 SCREW PAN HD MACH 749 
057J 83478303 SLIDE ASH RH 7ll 
0582 83478304 SLIDE ASH 1.11 71 l 
0585 83443601 KNOB ASH 7ll 
0590 10127144 SCREW PAii HC 713 
0608 93211009 llASHER PLAIN 10 713 
0610 93l09322 SPACER 713 
0612 10127346 SCREll 71 l 
0618 8J4J660l !'ENnER CABLE 713 
0661 92196007 NUT-SPEEO 7ll 
0663 83479501 LATCll l\Sll 713 
0664 93211008 WASllER 713 
0665 83484500 MOUNT·SLIOE 71 l 
0669 83484602 MOUllT-SLIDE KEYrn 749 
0669 83484602 MOUNT-SL I CE KEYED 71 3 
0677 83485700 STABILIZER 7ll 
0701 10125108 NUT llEX ~ACH 711 
0712 10126104 wASll WT TOOTH LK 749 
0712 10126104 Wl\Slt INT TOOTH LK 713 
071 l 83447805 ltlSTLN KIT-RACK MT 229 231 
0749 83447806 INSTLN KIT-RACK MT 228 230 
0809 77830705 INSUL/ITOR 713 

j'rl 448 

l!V 590 

701 Ef!fl ~ 
~ .,, 
'~ . 608 

~' ·1 

111 

669 

·--712 

~-54fi 
• 

IROM SHEET26 

--e 
WITHOUT SLIDES 

FIGURE 8-17. l·NSTALLATION KIT (SHEET. 1 of 2) 
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• 

FR0~25 

WITHOUT~ 

77653386-E 

FROM~27 

WI~ 

FIGURE 8-17. 

~:~~- IDENT NO 
0432 l~l;;1··-----~=~=RIPTIDN 
0434 10 21 -----gm 10:~~~~~ ~~:~ ~AN-HC-Mi;cii------~:~-~~ED · o::: 10125805 WASHERSA~p~o ~IACll 564 1007"" 

1012SI0
6 

llASllERS LOCK 564 ~~=~ 10127124 flUT llCX ~~R LOCK 564 1007 
OS 83447808 SCREW PA CH 564 1007 05~3 83478303 INSTLN K~TllD HACll 564 1007 oso~ 83478304 SLIOE ASH -RACK llT 564 l 007 

059 83443601 SLIDE ASH RH 194 

060 
O 1012714

4 
KNOB ASH Lll 1007 

06 0 9J211009 SCREW PA 1007 
06:0 93109322 WASllER p~llD 564 1007 061~ 10127346 SPACER IN 10 564 1007 
066 8J4J660l SCREW 564 1007 
06 l 92196007 FENDER C 564 I 007 06:~ 83479501 NUT-SPEE~BLE 564 1007 
0665 93211008 LATCll ASH 564 1007 
0669 83484500 WASHER 564 1007 
06 77 :34A4602 MOUNT-SI.I DE ~64 1007 
07 3485700 HOUNT-S 64 1007 07~1 10125108 STAUILli~O[ KEYED 564 088~ ~~126104 ~UT urx H~CH ~:: 1007 

10 830705 ASll INT 07 8344 7807 INSULATOR TOOTH LK 564 l 007 INSTLN K 564 1007 
IT - RACK MT ~~~ 

INSTALLATION KIT (SHEET 2 of 2) 
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FROM SHEET 5 

@)@§ 
THRU fHkU THRU 

~~~ 

678~ 

461~~-~ 
~822 686 '-,,] 

,.,"'°·~461 

cl er.\ fi54 712 694 

843\ 712 

)~ 484 

712 
~04 

849 

t1u-. 1ru.T i.\ 

ntOJ 03442534 
t!lll4 8J4425JJ 
lllWJ fiJ4425J2 
o l&t• tLl44;>~J I 
tl!U7 BJ4425Jtl 
I: IOB lU442ri2 1J 
fl}f;I) !U4·\252H 
02J4 t;J44:_ir>tll 
n:>.15 UJ•142IJ02 
ti:>JC BJ44250J 
li2 17 b l•\•12~tl'J 
l12jli BJ4425CJIJ 
n2J'l flH42~1(l7 

1'74(1 !d4475N1 
1')41 flJ4425f'IJ 
n;:i4;1 llJ44]rJ j 1\ 

l•2•1J tlJ44.~~1l l 
('244 L14425;>7 
1 '.:·ir, l\ .14425 l J 
(~14(, llJ442514 
f,,>4 l B.14425u4 
024H B.l4425 l L 
02fl3 BJ.14:1 r,;i'J 
0204 lL144.',.124 
112or, llJ44.?517 
(,20& OJ442'JL8 
1128/ !l)4•i2~2£1 

o:rno llJ442~71 

0289 0)442520 
u2<rn 03442512 
0'}91 HJ44252J 
0409 HJ440J 14 
n4Jb OJ44Jl/I 
041H RJ442111J 
tl44ll tiJ44712Y 
044J l0125(>(J7 
tl<1Ll lfll 2U402 
0404 10127122 
U504 9Jll'J}07 
l'S45 U34421fl6 
0547 B3442tn9 
05Ll 03·142143 
05()2 77UJ4J4G 
ll592 77SAl454 
OL07 UJ44)1 7U 
OL25 UJ4LCi80\ 
DL27 UJ44212J 
!l648 77502CJ40 
(1649 0)44~1b6 
065fl HJ442154 
()676 75284701 
06A5 83444200 
06Hf, 10127120 
o6U7 9211 ;woo 
0694 7S7JOB05 
07l2 10126104 
0723 B345180L 
0727 83457002 
0729 10127120 
0741 77L04UOO 
0811 75793301 
091 l 71793301 
OBI l 75793301 
0811 7179)301 
0022 11669410 
084) 94347104 
0847 BJ44210B 
0849 03451U05 
009 7 ll 344 2110 
0994 B3442197 
0995 BJ44219ll 
1020 03442124 
106) 03442165 
1CH16 03442104 
1090 03442136 
1092 83442172 
1100 fl3442170 
l 140 83442190 
1141 f:U442189 
ll8A 83442157 

[ l.l.l'h 11··1 J1 ·t; 

l'Ui.l',t! t;l"f IH MT ( l(J'°fl) Th/\ 
C(ILOF l!l"I Ht. /'rJ ( iH,41l) TM/\ 

n'L\.'li L.Jl'T 11" Ml (11'J9:>l TM/\ 
l:t11.o!\ l•l'T 11~: f-1'1 ! •14•\0) Tt-:1\ 
l'fll.lJI~ tll''I Jlf. M'l { 1 l.>H) 'Hi/\ 
CCl.UI~ !ll'T r:i-; M'I (11•\H,) HtA 
Clll.lJI\ Ul''I h~ M1 11·411<1) 'f/'\f\ 
Cd.Of< ! JJ''I IH MT ( I• 1 ld.i) TMf\ 
C<d.t'h 111''1' Iii- /"l'\{l.''"1•Vil TMl\ 
Cl•LOf< (,l''I Ji~ 1-:Tt1·r,,17J ·1~:!1 

Crll.l"it\ r d'T H m I (' ~1·17) H:li 
L'<1Ll'I< (ii''! i.r !'-11((1t.)'•l IMJ\ 
<.'l'l.t)I< 1".l''I H· !''.'l i \'tJ)7) Tf\A 
Ct:ll'I' r:l"J l·f M'l(t'!'.illl) !~\/\ 

l'.(.'l.Cll t.l''l Id· f>.T(11L41J) TMf\ 
nu" ld''l 11r ~n(11t.'>ri) TM/\ 
(_·ci1.ult l·l'1 l\t r~·:11 '.,4 1,) T~:A 

u,1.ot-.: l l'T i-:r ~:·i \ 11t14 7) TMf\ 
Cl11.t·R Ul"l ht, M1(11'.Jt,)) 'J'!-'.i'\ 
l'(,(.l11i Ill''!' J,t !"I ( !ilf,J) 'l.~:A 

t_'ol,111-' Ll''i /ii- ~:'I \!·4l!l) Tt\/1 

CGLUR <H'T kt' :"-11 \ 11 •tJI;) n:r. 
l'Ol.OH l 1 1'1 !··~ ffl ( !l'J()4) rMf, 
L'Ol.01< OPT Ht /'.T ( O!J9S) T/'•,A 
cnr.oA (1PT Hr n ( l ()C)2) TMA 
COi.OK <!l'T kK MT( J 1(10) TM/\ 
COi.Oii t)Jl1 llt: /"~T(i)f\97) TtlA 
l:CiLCl-I <.>l•'I Rt MT ( l 141 ) TM/\ 
COLOR Ol'T Ht' f\T( {Jfi07) 'l'f1/\ 

CUI.OR 0\'T Hk !-:T( l 140) Tl''./\ 
COLOR Ol''l hk MT( U'J•17) 'I MA 
rlH1NT PNJ. H1i<.'1' l'A I:l1' l BIJ 
Fll1)f11 l'fJ!. PM'K l'J\J::'l lflH 
FhnlT t'NL HACK 247 
F\i11NT i'M<l:I. Hf1CK 1'/dNT lflfi 
W/\~IU:RS !'LAIN 2J7 24J 
h'/\~I! EX1 TtJt'Tll LC '}J7 243 
!:iCR[W i'M~ 1!1' rtM.'11 237 243 
!:iCkl::W I'f\N 2J7 24J 
~ IHiNT i'fiL J../\L'K PAINT 2J5 :!4J 
FRUNT i'NI. HALI\ !'/\INT 2Jb ;>J7 .'91 
FR.ONT i'IH, f.ACK l'AitlT 240 
FKl'N1 PNL H/\L"i\ PAINT 24'":1 
FR.crn l'ANEt. RACK PAINT 185 
FRONT PNL RAC!\ l•AWT 2U9 
PtH. Cl~TL RACK 51.KSCN 2 JO 
rRorn l'Nl. (l/,('." PAINT ~J9 

FIHJNT l'MH:L RM.K l'AJNT 184 
l-'hONT l'm. RACK PAINT 241 
FHONT PNI. 11/\Ci\ Pfl.ltl'f 242 
llf\tWLf. PUl.l. RJ\CK 2J7 24J 
At.:GU>FRT l'ANEL 237 243 
5CJ.(EW l'AN !ID ~:/I.Cl! 237 24J 247 
UUMPI:R RUlHll:H 2J7 243 
CADLE ASM GflUl!NIJ 237 243 
Wf\st; 1 tlT TUU'fll Lt: 2 J 7 24 3 
l!lSlJl.NfOH f\L>llESIVf:. 237 24J 
/\IP INT!\K[ 2J7 24J 
PAN llfl Mf\CI\ SCJ< 237 243 
Prn:-Fll.TL.:Jl-FlJ.Tl:R. 237 24J 
LABEL SHITCll 2R7-290 295 
L/\Bf.L SWITC:tl IAJ 194 186 
LAnu, SWITCH 234-237 239-245 
LABEL 5W1TCll 107 188 24fl 205 
TER!-'ilt-;AL 237 
51\0UtS,ER W/\SllER THl:h 737 243 
FRONT i'Nl. HACK 244 
INSULATOR Arlll:SlVL 2J7 243 
f IWtlT !'fl!. llAl'K 207 
FflCNT l'Nt. R/\L"K PJ\W'I' 02£\J 
FfiCINT PtH. R/\LK i't\INT 0284 
FRONT l'UL RACK Pfdf-iT 18J 
FJ.:T f'NL HCK l'N1 246 
FHONT PNL R/\l:K JIA I Ni 2 34 
FROflT l'tH. RACK l'/\INT 248 
FRONT Pill RAC!' PAINT 205 
FflUNT PNL RACK l'AlNT 286 
FRONT Pta. 290 
FRONT l'fH, RACK 2HO 
FRONT l'ANl:l. HAC1' PAIHT 187 

FIG U RE 8-1 8. TOP MECHANICAL ASSEMBLY OPTIONS 
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FROM SHEET 5 

558 

*FOR PWA'S SEE HPC 
PACKAGE FOR CORRECT CIRCUIT 
BOARD IDENTIFICATION AND 
BREAK DOWN. 

... SP 

609 

*SP 

lTEH !CENT NO Wlll:.:Rl lJ!..lll 

ii249" 75jiJ57ii7 ___ ·-;.i:Ri1iil;.,;.oii- ----- ---- ---;.ti;.--. --- -- --- -- -
0251 75J0570J TERMINATOR TMA 
02'2 75305704 TERMl"lATOR WA 
0253 753057ll& l'ERMINhTUR THI\ 
054 753U5705 TEkHINATOR TMA 
0267 75795109 I-0 OP'r CAB ,'HA. 
026b 7579~107 1-C l1:'"' "All 1'MA 
0269 7~795J08 I ·O c L'AH THI\ 
OJ07 75740123 ltEAr. Ul'TlVN MOil 
0309 75740l l9 llCAD 01'1 ION HOl 
0301) 75740115 HEAD t>t1TIUN ~100 
0310 757401 ll HEAD GPTlCN HOD 
031 l 75740121 llt:AD OI 1uN HOD 
0312 75740124 HF.AP H•f, MOD 
0313 75740117 llEA[) Ol'TlOtl MuD 
0314 75740118 ltt;AP. CPTlUN l-100 
0315 7574011'1 llt:/\ll OM'IOH MOO 
0445 10125004 WASllrl~l; SPR l.lll"K 267-269 
0445 10125004 WAstn:Hs SPft l.OCK 2&1-269 
osse 03444701 .JUMPER ASf' 2(,7-269 
0559 7573P604 Rt:s1sTon tlODULt l lCJ 251 252 
0&09 75738610 Rt.SISTO!: MOll~Lt: IK 251 
0611 75730607 RESISTCSI MOt:'Ut.t: 330 2r;2 2S4 
0672 7)739600 Rt:SlSTOR MOOUl ,. 254 
0684 75730tJ54 Rt:SISTUH MC-lJLt. 220 249 
0686 10127120 Sl'R~:~. l''t· lllJ f.11\CH 267-269 
076D 757JOb55 ttl:Sl.:.iTOH .1or.u1.l: JJO 24q 25J 
0815 75037504 Hr.A" AStl (:.oWERI 307 312 314 
0823 75<137505 HF.AD ASH (U' et:R) 307 312 
0824 75300200 kt:!ilS'l'Ok MOt:ULE ·107 JI I 312 
0827 7ll590208 llf:AD ASH (l.0111 RI JOO 
082£1 70590209 HEAD ASH ( UPPtl" I JOO 
082CJ 75300100 Rf.SIST"R MOL'ULl JUH-310 Jll-JlS 
0830 70590J06 Ill.AD ASH (LOW!'.' I 309 
Ollll 70590307 llF.AD ASH (UPPER) 309 
0032 73460700 CARIUAGE 1lt:hi11T 312 314 315 
10&5 75738652 RESISTOR f!ODU!.r '5J 
1070 75037506 lrnAO ASM (LOWER) l l l 
1071 75037507 HEAD ASM ( llPPERI 311 
1072 70590304 HEAr. ASH (l.OWERI 313 314 
1073 7059030'> llF.Ar. ASH [UPPFR) Jl3 314 
l 074 7059020& HEAD ASH ( l.CllEP I 3 I 0 3 • 5 
d075 70590207 llFAD ASll (UPPER) lll 315 

SP{li~--~-= __ =--=l .. r==~::=:::'_,:- HEAD OPTION 

559 --+-H-i.....-3! 

559SP 

1065SP 

768SP 

·---'::=~:::::::___ I065SP 

672 

~M SHEET 5 * 110 CIRCUIT BOAACl REF • 

61 lSP 

-8 
....... 

672SP 

•sP 

FR~SHEET6 §88@§§.@)8@ 
815 827 829 829 824 815 1072 1072 829 
823 828 830 1074 1070 823 1073 1073 1074 
824 829 831 1075 1071 824 829 8?9 1075 

832 83, 832 

* * REFER TO R/W/E BOARD LOCATED IN HPC DOCUMENT PACKAGE. 
(SHEET S5-7) 

**824 
829 

UPPER 

~
23 
28 
31 

SP 075 
071 

...1073 

LOWER 

FIGURE 8-19. OPTIONS 
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FROM SHEET 5 

€\ 

ITEM !DENT NO DESCRIPTION WHERE USED ----.. ---...... -- .. ----... -..... --.. --.. ------.. --.. ---.. ----- ..... ------
0275 77599402 PWR ASH (INPUT) n1A 
04J4 10127123 SCREW PAN HC HACll 275 BBJ 
0442 10125606 WASHERS PLAIN 275 OBJ 
044J 10125607 WASllEHS PLAIN 275 
0445 10125804 WASllERS SPR LOCK ll6J 
0458 10125106 NUT IJ[X MACH 275 BBJ 
046P 10127125 SCHEW PAN HD HACH 275 
0661 92196007 NUT-SPHD 275 &Bl 
0698 9J592200 SCR TPG HEX PNL 275 
0701 10125108 HUT HEX MACH 275 BOJ 
0712 10126104 WASH 1 NT TOOTll LK 275 
0850 757J060l CllASSlS AC eox 220V 275 
1009 757J0701 CVR CHASSIS AC INP 275 BBJ 
1010 75731001 CON VEN I ENl'. E OUTLET 275 
1011 92411002 FUSE HOLDER 275 
1012 92J71016 f'USE OK ACTING 5 AHP 275 
101 J 77610J04 Pl.ATE, WARNING 275 883 
1014 92801001 CLAMP, CADLE 275 OBJ 
1015 9 J04 I 205 STRIP TERMINAL 275 
1016 9Jl16700J JUMPER, BARRIER ST 275 
1017 757Jll04 CADLt:-JUHPER BLACK 275 
1018 75 IJ0806 CADLE ASH GRND 275 
1019 75731301 SYMBOL GRND (CECA!.) 275 BBJ 
1020 10126105 \11\SH I NT TOOTH LK 275 98J 
1022 77599501 POWER CORD ASH 275 
1023 9JI05J05 HARKER STRIP 275 
1068 757J0602 CltASSIS PWR INPUT 88J 
11 JS 75730808 CABLE ASH GtlD 88J 
1164 75729021 CABLE JHPR 88J 
1165 77644628 PWR CORD ASH 881 
1186 75730807 CABLE GNO 275 
1187 92491020 STRAIN RELIEF 275 OBJ 
1196 I 5164J74 FILTER 883 

~434 
~442 

1022 

.~ 

FROM SHEET 20 

~ 

<4 

*SUPPLIED AS ONE PART 

**SUPPLIED AS ONE PART 

ir-434 

<=>---442 

101-...®~_:@ ." 
102~7,,, ~., ~ 

1164 .......,._, ' 

1135 1019 

698~ ' 

443~ ) 

[,,,,,-

1009 

1;: 
·'~ 

FIGURE 8-20. POWER INPUT AND FILTER BOX 
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FROM SHEET 5 

A 

.. ,K 
1020 701 

1047 

*SUPPLIED AS ONE PAAT 

1019 
1040 

1033 

FIGURE 8- 21 • 

77653386-E 

ITEH !DENT NO DESCRIPTION WHERE USED 

0 2 7 6-834 9i 90 i .. - ---,,wR-ASM- (A~ c ~ -oi;;:;-----1·HA- ------
0410 10127111 SC HEW PAN llll MAt'B l02L 
0414 101271 2) Sl'RtW l'AN un HACH 27b 
CJ4)4 1012712) scnt:w PAH 110 MA<.:11 I fJ](, 
0'42 l012':i(Jll6 WASHt.RS l'Ll\IN 27f1 
0443 10125607 Wf\Stll:Hs l'U\JN 102(, 
0402 IUI 2640J WASll EXT ·rooTll LO 27L 
0619 l012LlOJ WASH lf~T TCXlTll I.I: llJ('L 
(1661 92196007 UUT-S11E:F.D I U2f1 
0690 93592200 SCR TN; lll:x PNI. 2"1b 
0701 10125100 UUT m:x Ml\.Cll 276 102(1 
0706 94201426 UN CAIJt.t: GROllNI 27L 
0712 10126104 WASll IUT T<l01'11 LK 276 
OBJ J 75287700 GASKt:T - (JOOR 276 
I 01 J 77bl0104 ill.ATE, WAll.UllHi lll2C. 
1014 928(llOUI Cl.AMP, CAHU: 10:'.'L 
1019 7~731301 SYMHCL GIUH: ( IJECAl.j 1026 
1020 10126105 WASll lt~T 1'0ll1'11 1.> 102L> 
l 024 tl 141 S[JOO l'OWEH l'Plfll 27b 
1025 61492701 AC SWCll !IX l\Sf1 UCH 276 
1026 Bl42UtJO/ f\C l=ISTH !IX crn1Mm~ 27L 
1027 UJ442UOU CUAt-Orll:l.-L'l!N'l'LR flL'H 27h 
1029 0 l4 2U60 I CllASSIS-J\C DISTH nx lll2h 
lOJ I 9480(,'JUO HEl'tl'TACLI: Fl:P"IAU'. l1J2t 
1032 94BC17000 REl'F.i'T1'ru; Ml\1.f: I 02(, 
1 OJJ 62071534 t•IL.Tt;H HI 1 I 026 
I 034 1i:.7 :u .. cu j TEHMINAI. HI.UC!< I 02ll 
IOJ5 757:ZtA12 Tt:RMJUAI. IH.OCK 111]1.) 
IOJ6 94241 JO;' CK1' l\Kh-oVt.JH:Uf{(.;t.tn ll12b 
1017 7572901 I CAlH.f>JWH't.R CHCt:N ) IJ2(, 
1 Q IO 7 5 7 29007 CAUt.t:-,JUMPl.lf RJ.f\CK l11]b 
1039 75729003 CAUl.f,-JIJMPl'.R \oo'li l'l'E I t12L 
1040 75729001 Cl\11Lf:-Jur-,l'l:.:R Ytl.1.0\1 l l126 

·1041 75729012 l' Aftl.1::-J l~Ml'l:R Ul.AL'I". lfi:'Ci 
I 042 7r,72qo22 CAllU:-JUMl'l.H \oo'll 11'f; I02L 
104.l 7572902) Cf10l.t:-.JllMPLN BLACK 102(, 
I 044 75729024 CABLt:-,JUMl'rR ULf\CK 1026 
I 045 7~d29025 l'f\hLt:-.JUMl'F:H \:llJTE lt12t. 
l 047 1 79tll 5 l 5 SC~ TfH' ROLi. IO:>t:.1 
l 048 1 7901519 SCR Tllll ROI.I. f'flN Ill' lll2L 
1n49 BJ47Bl1!J2 LINECll(;D MOl~Ul.f. ST(, l1l;'I(. 
I 1151 757~220) l'AllLt'.-ClRClll1' URl\R IO}f 
1052 9J522009 l'l.lJG-SNA(' bUTTUN lO]f, 
1053 RJ42H7UO CO\'EN-CllASS IS I02L 
I 055 OJ'1r17511C, LAl!t~I., SJ:l.F Alilll:HltlG 1£•21.J 
I05(J BJ40751U (.fl..l!t(., St.I.F "l)llt:HING lO~C. 

1025 

1053 

103(4 1013 

, 

' ~:-.7: 1055 )r:J i,/ 1048 

··I 105b 

, 443 
'f,f' f' 1020 
'. .. J 

. 10~0'~-'; "r 
701 

POWER ASSEMBLY (AC OPTION) 
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SWITCH &OARD ASSEM&LY 
FlOM SHEET 5 
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75319802 SP 
MAGNETIC CORE 

FIXED DISK 
761906() SP 

(PREPACKAGED REPLACEMENT 

RETAINER SCREW 
77661195 SP 

FOR 89293100) 

TRANSDUCER-CONN ASSEMBLY 
FROM SHEET 12 

MAGNET ASIEMBL Y 
FROM SHEET 12 

75317102 IP 
HOUSING AND MAGNET 

• 

• 

FIGURE 8-22. SPARE PARTS PROVISIONING • 
77653386-E 

--- --- ----------------
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• 
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ASSEMBLY - COMPONENT PARTS LIST 

ITEM !DENT NO DESCRIPTION WHERE USED SHEET 
- -- "T- - - - -- - - -- - - -- - - - - .. - - - - - - - - - - -- -- - - -- -- - - -- - - -- - - - - - ----- -- .... u1r,n 7'lJll(.\0l 1l.Tl1H. Uta Tt-:/\ SS 
u1si "15ti'JS~.ll t:Nt:lHll.'\'l.k /\f>M Wl/\ ~s 

l'ISJ 17f.Jll70I LiNl:l.Rll~Vl.fi AS,., Tfio:A GS 
lllh2 771.JLl~4t.o l'l'l.OR cl'1 l"Ah 1'1'1/\ !»24 
OIL~' 71(1til~4L L'l1l.l!R ul'1 CAli TH/\ f>~ 
111(,J 71(1'1f•l'•M 011.td( l 11'1 LAl. HJ, ~22 

Oibj 77b'11ifl44 1.'l 11J.H< Vl'T LAIJ T!·IA ~5 
11j()j "/7t,r,b1144 lOl.O~ Ul11' l'/\b ,,.,/\ 52.i 
11)1, I "17L"itlll44 t."lill'R 0111' C/\U '1MA !121 
lilb4 71(,51104'; en.OR l'i'1 l'.Ah 1tlA S22 
11lt..4 "J7ti~Ht'•I"• Clll.tiJ< l.1PT l'Ali THA SS 
n1c.4 nt.~b11.i~ Cl.LOH l'P1' t.;/,H ,.,.,/\ S2J 
P ll•-1 77L51!04~J CUl.llfi l'r'I' CM. TMA ~n 

oJ()~ 77t..'>hl'4b COIOli CP1 l'AD 1HA ~22 

n11,c, 77b5!!'14b l't•l.l.'f< 1..•PT C/\b 1f',A !->S 
t'•lt1':i 7h,'Jt,ti4h l"lil.ll~ Ul'T L"/\11 TM.A !,'.-2J 
tilli~ 7"/t,r>llti4li L'1,Jt_,r,. l!JlT L"AU T~A &21 
1H6L 771,JSIH•·P L"<•Llll~ l 1P'J' CAL! 'n·',A S22 
t!j Ll> "/7t.SIH•-I '1 CLJLL.J; Ol'T l'AO n.1A S5 
ll I bti 7 7l:! 1,bt14 ·1 t"Lll OH l •PT L:Ab Tf:A S2 3 
nlC.b 77f1<;1;n.p L't'[.'.]I\ l•l'T L'Alt T~IA h21 
Pll1"1 17t1'11lf\•1H t_'(·ll'~ 1._11·1' CAH 1·1o'.A 522 
l•JL7 1"Jti'Jl·t14B l'<.IJJH UPT CAL TMA S5 
n!L7 17lJ5Ht1-IP l'< l.UP l11'1 L'AI' 1'MA S2J 
t•lt17 ntrit\0411 c1,l.l>R ll'T L'Ah TMA ~:21 

tlltiH "17t•'>ht 1 -I~• Cl1Ll•it 11J>t !.'.Al~ TMA S21 
tilllB ·nor,l,Ll411 ~·ul.t.P. UPT L'AU Tr.A h5 
OJ(,U 1"]l,',1·04 1J l'tll.1.·R Ul''t"" CAii 'TMA !i2J 
{•!Lh 77L'jllfl•l'J tcl.(1f( Ll'T L'Ah TM.\ !>22 
1Jl6Y 7/L~IHlSll ll.1LCH OPT L'Ah T~lA &21 
Plti':f 7"/L!°JIW'j(i CUI.CH l"iPT L'AB 1'MA S5 
P\L9 771JSOOSt' Ct..l.UR Cl'T CAii 1'1-:/, 52J 
11 l(l'J 77L5U<15£1 t.Ul.LH Ul'1 CAh 1',.;A ~22 

'1 ·10 7'1L5lHlSI lt·Lt.~ t..l'T LAh T~~A 821 
11170 77L.-,t.·n51 ll..U~P ~1P1 CM. H:A !;5 
tOJ 7n 7 ]t.J'jUfl~I t't·LC..:R Ul'T t."All ,-,.;/I 523 
Id 7l 7 JV,UL'jl l'OLCR lll'1 L"Ah 1"~iA 522 
O 171 7 7h'itJ~·1'"i.1 t'Ol.Uf\ llP1 l'.'AL ''n:/, b5 
nJ7l 7.,L~llll'}2 1..'(·l.l"li t..P1 LAR 1MA 521 
t1171 77(,rit!i·rl 1.dOfi 1.·1'1 <.:AL THA 522 
l•l71 77L'j!J( 'J2 L'11U,k l:P1 CAh 1'"1/\ 523 
n112 /"IC,':.Uf·Sl LUl.1;f, ul'1' C/\b T,.lA .s~ 
l.Jl"/2 77l1',u11SJ CUL.OR l•l11' L'All T1'1A ~21 
1,)J;:i 77tir,hrr'ji lt,l,t'lll l•i'T CAh 1"/oA 522 
td "/"} "l"IL'jtltl5J l'l.1Lllf: Ui'T L'Al; 1HA 523 
Ol7J 77C1 1Jtll S4 t.'01.l•H (..['1 CAH 1t.A S05 
fl17J 77tSIJPS4 Cl11.0R rJPT CAll TnA b]l 
nt7J 7"/0"JlJ£J'j4 L11UJfi L'PT 1.."Al1 1',.,A 822 
nun !I l4425J4 l.'OJ.(',f\ 0P1' ~K ,.:T ( 1CJ20) T,.,A SJO 
l~IHJ HJ442r,3~ l'OL0fi LP1 JH< f"',T ( 1020) T"1A S5 
llW4 UJ44:?SJ.I t.'t.l.(',H l1PT RI\ r:·r {OL46) TMA SJ(I 
(11F4 t•.14425J"I Ll.Li,H l:PT UK ,.:T {UC.48) n.A :-,5 
1'lfl') II 144;1 ri.l2 t._'C'l.UH l•r'T hK HT (O!JIJ2) T!-1A !,J("• 
•.\IW1 bJ44~'JJ"} lllLCH lP1 H~ HT (0592) Tf\11. [;S 
t·lH• hJ44~1j1\ .. ul.CI l'PT J...I' ,.lT ({1440) n,/\ fiJU 
Pl(>fi hM-1.!'>d 1..·11.1,fi Ll'1 Hi. hT (l1440) n:A SI) 
f11h7 h!4·125JP l"lL.1.H L·l'T I-lo, H1 lllAH) n:A .SJO 
l'\t17 hJ.14:/r,_n· l't.l.(.f,! l PT ~h ~.1 (11000 H.A 55 
nJf1H bl44:''i.~t) {"l,L(1}( UP1 IU. ,.,'(" (0416) TMA &JU 
1•lUb hJ•l4.1"•7 1) l.'l"•l.1.,J; L-P1 H, HT {0416) Tr-,/\ SS 
11H!9 IJ344:1!.12h L"<d.UR LJl1 JJi.. ,.IT (0409) Tto,/, ~JO 
l•lb') t,144.u-,20 t."lLl·R LP1 Hi' M1 (0409) 1HA 55 
tl9\J 7'1Wh'Jl~ 1.M,1.t'l./\Tl Tl-:/\ £5 
t•l'JI 77l,l 14i!J ~.Mlf:.PL/,'[~ TH/\ ~5 

•d 1J.1 1U'14 1r.i l J.AlK ,.,1 t.f,f; Tt,A ~27 

f·Jfl:' lJJ•l4J 1Jl l fi.At.i.. 1-ff M1fo' H:/\ S5 
f'l')I h\44.l~d} i-ALI' ,.11' f,S,., 1t1A 527 
1'l'JJ llH·1.l'•I~ FM:~. H1 AM. 1MA 55 
t• I ~4 11.!44 1':. I .l K/\U· ~.T A5,., TM/\ 5!; 
1.l'J•I f.J4411JIJ 1'1\<"i.. ~i1 /\51' TM/\ ~25 
i•l(I', ld4~jr,i4 RA.Ct\ MT Ma: T1"./\ S5 
l•Jll'• l'H4JSl4 JiAO' ,.i1 A!./. H:A 525 
-·l'JU :Jti'j"1if·• (11\S!. tfi.M.l l~l'H.'lAI.) T~A 52 1J 

l11'JB nt.r.7H"•J llASt. 'hAt:r U">l'LClM.) TMA !.i5 
!·}()'_I ~•.1447Jt 9 l.ASt" H· ASM TH/\ &19 
t 1 l'l'J lilot4}H·9 l!Ast. ti• 1\SM TkA S5 
1-}!•f' Fd44:'1lt L.M>I tK 11.S,., 1H/, hl9 
r1:i1 1c· bl4~:•J11 1 hA~I. tH Af'.f'. T1'',A £5 
l•:'()J lJ.144111 I hM•f: l'H AM Tt,/\ 519 
11}fJ! hJ.14}ll I flfo~t. HI,\::;,., Tt-:A SC:. 
1•21)} hJ44;i.112 11As1. n- /\st1 n:A s19 
1. ~1.;i hJ44:' 111 l\M,1 tu M>r: n:n sr; 
• 1 21JJ t;J4•1:'JI I l!f,!il:. H, Af,p, Tt\f, Sl9 
1 1 21'.1 ld44:'.11) Bf,5[ t P /,!:n 1Mf\ 55 
'.ir 4 J7t.'•l'('t'·(j CUl.l11\ <..·l'i" 'cAI• 1f:f\ 522 
r.:1•4 17t.',t1L1,•1 l 1 I.I r. 1;1•1 , Al ,.,.,,, SS 
!·2\:4 77V>i!l•I ') u It I< l.J''I L'Ah 1t.A 52) 
. .'l14 77L'.i1 •H 9 l'I 1.1 r •,l''r <AL T,.,,, ~21 

l :'C"> 7"lt>ril{llC• I .;11 fl f l'T ,_",\L TMA 52"} 
!•}.f1S 77(,rii.il·Jr• U•lC 1.- (d'1 CAil 1MA ~.5 

11211 1J 7/(,•,bl•ll• ccl.<•f· l.,1 11· c1,u ':'lo'.A ::J2J 
1•)n~. 771,'J!d JI• CL.Lt.I" Cl'1' ~Al> 1"t-;/, E21 
I ~PL L'1,r,11r \I •"t,l\11, lil'1' CAii 1MI\ 522 
fl20l> l7t.<1lll 11 l c.U J, <PT t./,11 "ft.:A b5 
f1:;>0f. 77Lf,foJ1 l·1,111f. •·11' C.:11.f. 1MA S2J 
n;i•«, nc.r;uo11 1·1 1r.i. 1.rr cAI. TM/, s21 
't!C17 "1/L",h!ll2 Cf,J.ll; Ll'1 ~Ah 1,.;,\ S22 
r:;i11·1 77(,r,h!Jl1 C.'Ol.f.f~ Ll"J t.t.f. TMA 55 
r ~!17 l7L•1tfll'2 r.:ut.(,J. l•l''I l"l•I· TMA 523 
1•"]07 F/£,r~h/\12 f'l.l.c.J. r.,1iT CAli 11'1A 521 
ll'}(1!l 7'/f,r,hr:J3 t:nJ<,f.. t•l'T CAI\ Tr'\/, !>22 
C12flU "17t. 1,1.1· 1 I l'll.tJF U'T t.AU TttA SS 

77653386-E 

ITEM l DENT NO DESCH I PT ION WHERE USEU Sll[ET 

OiOii-ii~SiiOij-- ---l:l~L0;-,~p.r-cAH- ----- ----;.;-!~ ----- --- --- -----;,;:1- -
0200 776SOCllJ l'Ol.OI~ L.1'1' L'/,l: TM/\ !>21 
0209 77L~B014 l'OllJH Ul'1' CAl1 1'"1A !i/;1 

0209 7 7li'>Ot114 l'lll.Ofl Ul'1 CAU 1MA ti') 
0209 77f.r!J£1014 C'ULUH (J1'1' CAH '1'11A ~,;~I 

02()9 77b50014 CO!.(JI{ Cl11' Cl\11 1'~/, !i:'l 
0210 '17Ci5Htll6 cot.un UP'!' l'AI~ 1·r:A s:•i 
0210 7U1C:..UOIC. CM.lill ()1'1' l'Ah 'IM/\ !.1'J 
0210 776SAlll(, l"OJ.l,H Ll'T CAh 'ltll\ ~;i J 

0210 77L5BOIC,, Cl'LOI\ 0111' l'Ah H:/\ !;:iJ 
0211 77lr50017 l'VL0H Ol''J' CAh 1!1/\ ~.:i~ 
11211 77656017 Cot.Of~ Ol'1' CAH 'H.A :1'J 
0211 77650017 l'OLOI~ Ul'1 L'Ab 'l!o:f\ Si' I 
0211 77(,50017 l'LLCR l•l'T CJ\11 HI/I. S:ll 
0212 77658018 U 0 l.Ot' l;l'T CAB 1MA ~.:•; 

0212 77650010 lUl.01< l·PT L'All H1A ~1 1J 
0212 77Ci5U01U l'ULOR lll'T l'AU H:A f12.I 
0212 776..,UOlU •:cum t..l''I l'AU n.A ~,~·1 
021) 77C.5eOl9 -..(,J.(1J( lil'T CAl! n:A ~// 

0213 77L~B019 (.'(.l,UI< l.l'T t.'Ali 'l'L/~ !·'• 
02lJ 77C.SG019 t:lJl.Cll {Jl''J' t.'"11 1rll> !1i'J 
U21J 77llSlHll9 Cot.OR UP1 t'All 11'11> :.:1 
0214 77b5B020 cot.of' • 1 T CAU 'U:/, :.;2 
0214 77L5U020 <.:ct.UH (,p,. '-'An H-.A i.<; 
ll214 77lr5A02fl CCl.t..f\ Vl'1 t'/\l' H:/, !.,l 1 
r1214 77US0021l l'Ol/.JR l·P1' <.:/II: n:r. :.21 
021r1 77L500:?1 t.'Ul.Ufl UP'f CAI~ 'IMI\ ':-.J] 
0215 77li5Li"l21 l'C....Lllfl 1._,p1 CAil 'IB/1 ~;r, 

021S "/7(,St:llJ]l l'OLUH l·l''I' C/\l. 1,.i/1 SJJ 
021S 77L5!Hl21 t:c:U.h Ol'T CAh n:,, :,Jl 
0216 '17t..SU02J CL·LllP urT Cl\U Tt1A ~22 

0216 77C.r~U02J CCLOfi GP1 CAB lt-'A ~.~ 

O]lb 7765Al!}J ruLCR (,;i'1 CAll IX/\ !.:/j 
n2H .. 7765U02l <."Lii.OR Ol''I CAb H.f, :.21 
0217 "/7LS0024 Lvl.OR Vl'1' L'Ab H.A ~;n 
11217 77b5h('24 l"<.Ll•H l,f'1 l'l\U '!hi\ ~.•1 

0217 77L5fltl24 Cl,U•I< <Jl'T l'All 'rf-,/• ~;} l 
0217 776Sllll24 ((.,l.(,f. lH1T I It[, n:r. :.:1 
021h 7765lW2S Cc,,LOR t.d"f L'Ah H:fl :.;>~· 

!12lfi 77USll02~ lLI.CiH UP1 CAI· 'l~A ~;') 
02lb 7JC,~tUO~!".. l'Cl.Ch Cll''l ~AB 'UIA :•~ 1 
C21U 77liS(l02S C(,l,01' Vl'T L'Ah 'i,.:/, !".>71 
0211J 77LSUt120 CCl.LH Vl'1 l./\h 'rMA !•~J 
021CJ 77L<;0026 CL.LC.~ OP1 L'/.l, 11./, :.,•,, 
!l21CJ 77l5E:!P2b CCJLUk lJP'I' CAB n.A :,J.J 
021CJ 776SUr12ti COLOJi Ol''f l'A~ 'IM/, ~-21 
U220 776SBU27 CCLLR t..1'1 CAB HiA b2.? 
0220 77L5L027 CULLk Ol'T l'/·.11 1'1:1, ~~i 
0220 776SOfl27 CL'l.UH l·l'T L/\11 'lr:r h2 j 
02:?C 776!>lt(l27 COl.OI- UP1 CAI; H.A ~.21 
0221 7i6~B01P. COLOR UPT C/,J, TMA S22 
0121 77650<,2'.1 Ct.;t.LP Ll'T C/d· H;/, S~ 

o;in 77b5C02lt CUllllt ('1'1 CAh n.A !·2.1 
02'1 77b!'Ufl2H 1x.u1H 01'1' Cf1H 'lfo.J\ !_,}l 

(J222 '17b50C']IJ t:Ul.Uli (,p1· CAI, TMA ~.21 
02'}'} 77{,')(l(,jO CC·U;h CJl'T L/\11 H;A .S'j 
l'122 776Sl·0Jt1 CUl.01\ IJl'T C/,I n,1, !l.1) 

0:?]2 77l1SllllJt1 CUI uk UP1 t.'Ah H!A t•~';' 
0221 11c.s1;1<1J1 t:ruw l'l"I' CAB ·1~.11 :11i 
(J/2J 77LS£JOJ1 COl.UJ.i lt'1 lAI! 'I'!·1f, !.iS 
022J 77(,!Jl!O]l t."Ol.l/k Ul'1 \.'ldl 11-:A !ii'J 
0223 776Sllt1Jl t.'Ul.L:I' l l'T CAil 'IMA ~"}I 
tJ224 77USb0)2 COi.OR l l'T CAI: HU, S2) 
0224 77l..Sll032 
0224 77(,'Jb('j] 
0~24 776SbCJ2 
0725 77LSlHJJJ 
0225 77L5BOJ3 
fl22S 77bSl!C1JJ 
0225 77LSBO)J 
022L 7765llOJ-1 
(1726 77t5fHJ14 
022L 7765t:t.1)4 
ri22L 776SUOJ4 
fl2"}7 b344l5lt• 
11227 !.iJ-14JS10 
02:>0 7C:..lH14'J07 
0228 7StlU4907 
11229 UJ44J~04 
0229 1044J5lJ4 
0230 75L0490C 
02 JO 7S00490h 
02JI 8344J506 
0231 bJ44J'lOC. 
G2 32 UJ44 JSC'7 
fl232 BJ.14J~07 

0233 UJ44J5ti9 
0233 BJ44J!".10'l 
(12J4 liJ44;>'. .. dll 
02J4 £d4425Ul 
02 J5 l:U442'j02 
0235 BH42S02 
0236 UJ442503 
(l:23C. UJ·i42SOJ 
02J7 83'442505 
fl237 03442SOS 
023U HJ4·~2SOC. 

02J6 UJ442506 
0239 83442507 
02J9 83442507 
0240 BJ44250~ 
0240 BJ44250B 

C\.,l.C1R Cl'T L'/\ll '11-:/\ 
cct.oJ.. v1·1 cr.c n11, 
CCLUR Ul'1 l' l\h 'n1A 
ClJLlJP l;l'T t.'/,1; 1!1f\ 
CGJ.("1R Ul'T CM· , ,.,Ii 
Cul.ck LPT LAI: H,A 
lULCR 01''1 L/\11 'n1A 
CCI.UR t.tl''I' L'Mi 1,.·./, 
t.Ul.UH Ul'T C/di H:/, 
'.'VLt..P LP1 Cl.l 1t:A 
l'CLLR l,PT CAI> HIA 
RACK M1 1.su n:A 
JIAO, ,.,,. r.S1'', n.A 
RACK HT /,S1'1 1/,/1 
RAC I\ "1'1 Ast-·, H.A 
HAO; ~.T Mi!: H;;, 
fiAL K MT AM n:A 
flACK MT Af.t1 'Ir:;, 
1u,c~· t;T MiM 1l~l1 
l<AC~· ,.:1' /\SM T~/, 

JIAU\ f,1 /.SM 1MI\ 
RAC!o. M1 A~-M H:A 
RACK ,.:1· Af.,., H;J, 
kACI< HT AMI 'ltir\ 
HACK MT ASh 1 t-'A 
C<.t.UR Vi'T lit-. MT( ll1LL) 'lh/, 
LL1.l1H l'l''f IH'. fo,1'( l t t(l) H'A 
l'Ol.C..:fi Ol'T fit- r--.T( 0<;45 i H:/1 
CCLVJI l•l'T flt- ~T(ll'j4'j) 'Tit/, 
CCLCfi Ul'1 1'r f'.1 (0'.>47) TL1\ 
Cl>LCk OPT f(t. f''.'l(OS47) 'II'/\ 
Cc;LUh UP1' 1-K ~;TIP~47) Thi\ 
COLOR OPT flt\ H111'547) TM/1 
COLOR 01'1 RK "1'1'( 062';) H:/\ 
COLOR OPT HK ~Tt OC.25 I TMA 
COLOR UPT f.,K ,.,T( C£i27) 'fMA 
COLCH Gl'T MK ,.11 ( IJC.27) Tt1/\ 
COLOfi OPT RK t:T( 0561) THA 
COLOR 01'1' k~ ~1T(0561) Tf,A 

'3U 
55 
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ASSEMBLY - COMPONENT PART!; LIST 

ITEH I DENT NO OESCR 1 PT !ON WHERE USED SHEET 

0 2· 4 i'-8 j44-i r;tl9- ----l:l~ll7.R • 01-;T-iit~ -MT ( Ob49 )- ··rtiA- ---------------5 iO- -
l'241 B."142509 ~-·l'LC·l-i UPT l<l\ P.lT\0049) TMA SS 
0:•42 HJ4425lO LOLOll: (11'T kt\ P.',T(OLSO) 'lMA 530 
024;i U.144:'~10 l'<1luf' l·PT ill-: ~IT(Ob50) TMA 55 
L'24J t•J44~')1 l l'Pll•k l l·'I iU"'- MT(llS45) THA ~~JO 

l\243 llJ44~l5l I l'lll,( 11\ Cf'T kl\ MT(L)!i45) H:/\ ~5 
0244 l1J442r1:"/ Ll 1Lflk t!l''I RI\ P.\T{OC47) TMA t;JO 
o;:i44 liJ442r127 l"lil{.H l-IT !ti\ M1(Pf.47) n:l1 SS 
024~> fl.H4.1'il _\ c_·1,luk t:l'T hh. HT(USt:i) H1f1 SJl1 
ll24'i HJ44,1 ~1J i't11.11J; l'l'l kt-. t-l1((t')L2) Tt-'.t'\ S~ 

lJ~4b !i.3'14251·1 l\ l.11J, t·l"I ht<. 1-1'1'( lULJ) TMA SJ(.l 
(1~'4h HJ44.''>14 c·i:u+· l·l''J ,,...._ P.!T(\lll1Jf TMA SS 
t•:'47 h.H4.''>ll4 t_"cl11k l'l''l lit< MT(U4lf-l) TMi\ 530 
l1:!47 !i 1.144r,p4 l'ld.lik l!l"I kl\ ~:T(O•llO) TMA SS 
P:.'4b UJ4•1:.''>liJ CL'i.L'H l11''1' kk /'.T( lllllU) TMA S30 
ll~1 411 !JJ44."l\iJ \.'.CLUJ, l l'T IH'. MT( \(IOU) Tit/\ S~ 

f12•19 75Jl'.,7l)1 '11:1<1"1/.f\ltll\ TH/\ 5Jl 
\1249 7S_Jl1 1,i'1'7 Tl hMJ!./\TUH TMA 55 
112•,1 75J!1~1·1t·11 'i!.J{t-.ll<ATLI< n;A S)l 
ll;'~1l 7r_, 1t1r,7l~J :·1 ~MIN/\TLH 1~111 SS 
ll2~'1 ,'r11(1~,71.:4 

ti;.'"2 7'dO'i7ti4 
(l ') <-, j ·; ~l j(I 5 .,. (l{, 

02•,3 "}'_,_\()', "ll'l• 
(l}. r_,4 } ') j[1 1J "/(l'_, 

n7r_,4 /~iJP'_,71J<, 

ll2<-,'> 757}tl7l1l 
02~,{, 7'-i 17L ./(1<_, 

\I"} '.J 7 7 'i 7 ]tl} t l 
ll2~ill 7',7}!0,n 
(I} ~,r_1 i '.1ti'J ,"· CJtJl1 

l' 2ti1.1 i S 7 711 7 I 7 
\!')(,} ]~1/IFJ4{'\ 

()~'f1? 1571J~i4!12 

(1~1L.> 7<,79•,,1114 
<1 2t.i4 7 r, 7'J 1J4•l'; 

11 }(,cJ 7 ') 7'J'141't, 
\1.;'tJL "}•,7qr,411b 

1•"2L7 75"/9~1J(l'J 

11;'{1"! :•, }'Jr,31.-'9 

\I }(,Ii ., ~) "/ 1J'.1 _q, ., 

t:2l>H P.1 J(ViJll"/ 
\'. 2L<J ·1 r, 7•JS Jut 
I' 2tJ'J / 'J 79r, )(\fl 
\12}\'1 l~!j'l/97? 

(>211 f5b'J7'J71 
1,-;n iS77li7.i4 
t1l7J .11BJC·'JJ7 
l12 7.t 7 7UJV~Je 
112·15 775'.l'J4t<l 
t"<'7S 77':i~l!J44•2 

l•27u t> ·i·l929f'I 
C1)7ti llJ4 1Jl')f'l 
r:rn I'ilLS427 
C-27U ]<_,P,97151) 

ont.1 942rng13 
tin1r1 77t,riJ74l 
t12f11 7 7tA4tiJJ 
U2tl2 <J4224USI 
•·t!i2 'J4224L51 
02tlJ fl.!·1·12<125 
O:'flJ 11344 ;>SJ': 
t12fl4 HJ442'j24 
n:•!l4 BJ.14!'1;>4 
(1Jb5 !')44~'Jl"/ 

l. 1 2!Jl1 hJ·14 251 7 
(l2!lL llJ·142',J!1 
112Hli HJ4•t25\fi 
(1/H7 uJ•l4":!~1b 

f1:_>1J7 H 144;_ir,;:iL 

t12Lb HJ·142'J71 
02Hb bJ•142S21 
0209 BJ442521J 
U2H1 UJ442'J2(i 
029U HJ4425n 
020:,fi lJJ442522 
0291 0.144252 j 

0241 UJ442S2J 
0292 77GS80J5 
ll2'J2 776500]~1 

0292 7Hi58n3S 
(12 112 11us&o:1s 
L'29J 77(J5UOJ6 
\'29J 776 1J!:!OJ6 
•l2'JJ 77L50flJ(, 
029J 77t-S[1i1]L 
(J294 77f,')(IOJ7 
0294 7"lf,5UUJ7 
t.•294 } 7tJ',b(iJ7 

Ci2'J-I 7 "llo5f,OJ7 
()295 77GSUfi30 
t12'15 77GSHOJ8 
029S 77G5!10J8 
02'J5 77G':JfH'J6 
\•7'JL 77L'~tHJJ9 

f.J29lo 77c.580)9 
029C. 77tiS(lOJ9 
029C.. 77L5rJOJ9 
n2 1n 77L~BU4t 

IJ2ri7 7765H04() 
0297 77f;r,B1141J 
(12'.17 771,r,(lr,4r_1 

8-36 

Ti ){Mll1ATVH 

Tl.hM I !•ATt ·I\ 
"IU-.t!ll1/1TUI-\ 
'lTld\J!,/1TIJI<. 
1 !-.i:MJ :,f..T(JI, 
Tl.i't-'.i/j/11Cil< 
1.11.t:t \i/<( 

:. ! :, ~.l"Ul<l 
Ll~.t-:L<JH! 

1.1:.1.1.1_·111 
! I~ I ~ l I< l 
!'• '\;l k 4-t Hl 
t.M·\l l'L/111 ('i4i-I!) TMA 
tu,1- r PtFr1 1111 :a-;) n:11 
!.M\t i'l /,Tl \ ASll l 'I MA 
:.M\11'1.A';I (/1!;1-;) TMA 
:<M-11-l'l t\'II. TMA 
t~M,J'l'Ll1Tt. 'H'.A 
J -1 P['1 CAb TM/, 
I -l' \ •l''l L"fli! TM/\ 
l -1, ( 1··; l'flli Tl':A 
1-t Pl''! •Ab n·.A 
1 ··C uf'T t_'/\I Tl-,/\ 
l-!J d'T CALI H.A 
l'l 'nl./-i t'1.IH 1/-,A 
i'(•\,FJ<I 1_·1,Rl TMA 
l.!~;llL•HI lHA 
U. Lfd~U. H1A 
u.i.rI. - C~lA 1Mi\ 

l'\,fi. AS". (It.I l "\) TMA 
l'l·h /1~t-~ ( l~~l'UT) 1M/, 

i'\•h ,i~·H \A.C. ill''I) ·1" 1/\ 

l'\,F ,\~>M (1\.L·. t,l'T) 'lt-i/1 
1•1,\,J.I< l 1 J.:l T/o.A 
1:At1.t.1'l.A1 L "I MA 
I fl~U. c::,A n.A 
I.I.CO Cl ta. l>l'1 Tl-'./• 

l'HH l~d't:1 UL }-.11 ·n·:A 
l.Al\t-.l. lt;H1 'nlA 

l./ll~t:l.- lMU 2U9 
(()l.(ll\ (,r"r Hi MT(0994) TMA 
CCLLR l•P'I l<.i liT{0994) TM/\ 
, 1,1.ur{ l!l'T Rt. ~11 (o9q'>l n.A 

l.llLUH l1l'T k/-. ~'.T(O':J9'J) Tl-iA 
ClillJ!l 4.·P1 I<.!- ~.T( 1092) "::/\ 
.._·t-1.(>k t.l'T I<}-. 1-'.T( lfl92) 11'1\ 
U1l.CI• 1,p1 H- MT( I I Ob) H:A 
L"llLt.k 'l'1 f<i' t-'.T( l IOb) H:A 
l~C11.l ll Ci'T kh MT(OU97) TMA 
1,,'('.Lt·H lW1 IH ~ITlU897) TMA 
COi Ch (,[·T kl-' MT( l l 41) 11'.!" 
L'ULl k ld''l h" M1 ( 1141) TMA 
ClltJP (,l'T l'.t, MT(U6ll7) 1MA 
CL!.L1' L.1'1 l<t, !-',T\(1(,(17) 11tA 
CCLUI( L,l"f k" MT( l l41J) Tl-;A 
l°(Jl.Cll l!l'1 Hh f-'.T( 1140) H,/\ 
CUl.Lk Cl'1 kt" hT{C:S4.1) Ttlf.. 
CCU>H 1,p1 k~ ~lT({'S47) 1M/, 
ccu~H (}1'1 L"Ali HI/I. 
Cl1LVP LPT .... ·Ml n;A 
CC1U)~ l.1'1 dd.J TMA 
(CJl(,f< Gl'T L'A{I 'nlA 
CC:l.uH ur1 CAR Hl/\ 
Cl.LOH UP'I lAl HIA 
c1,l,(;ft l'P'~ Cr.Ii T~\A 

CLI.l1}-I <•l'T CAIJ '11-lA 
({Ji.Utt t;!'T L'AH nlA 
LCLuf1 l 1p'f CAB n:A 
C(l.tlV r.1>1 CAL n,A 
n.LLH lll'T Cf.£' T"',f\ 
CUl.(Jf\ Ui'T Ci\l\ TMA 
l-U(.(!J\ l";PT CAil TH/\ 
CL.I.( ,p ul•T CAI~ 1'MA 
l1•1J1P '-il'T L'Ab TMA 
CGLnf< 1,.1'1 L"Al' Tl-'./1 
C<'LC1 H (,p1 (Al\ TMA 
cc LU\ (, P1 L/,l> Hiii 
CuLCJfi l°•PT CA~ Tl-IA 
t (.,J.uf< Lil'T CAH TM/\ 
CIJllJ~ OPT C/,h 1l:A 
1 . .'t1l.VH OPT CA!! 1/:A 
U-LCH CP1 CAI; ThA 

~Jl 

s~ 

SJ J 

:.. ) 1 

SS 
55 

55 
55 
S5 
SJ I 
SS 
SJ l 
5r_, 

>J l 
>5 
SS 
S5 
55 

;s 
532 
S'J 
SJJ 
55 
s~ 
SS 
5S 
55 
55 
SS 
52 2 
SS 
SJO 
S5 
5JO 
55 
S)U 
S5 
530 
SS 
5 Ju 

SJO 
55 
SJU 

5JO 
,,s 
SJO 

522 
52 3 
S2 I 
!iS 
S22 
5'3 
S2 l 

522 
52 3 
S2 l 
5S 
522 
S2 J 
521 
55 
522 
52 J 
521 

I TlH !DENT NO 

0290 77L50041 
0298 77658041 
0290 776SB041 
0290 77(,50041 
0299 77L5Ufl42 
029'J 77(,50042 
029') 776511042 
0 2<J9 7 7(,5b(14 2 
0 j oc 7 761)8(14] 
OJt1() 77CJ5lH14J 
ll JOO "/ 7650(14 J 
030(1 77C..SEW4.l 
UJOl HJ429fHl2 
OJOl f!)42YUt12 
[IJ(ll ll)4,JYti[I{ 
0301 fiJ429hl\2 
CIJC•7 7S74lll23 
oJo7 7'J74l1l n 
riJOB 7S74lll 19 

OJOf! /~i74!ll Ill 
OJU9 "J574t1 115 
0309 7S74<111•1 
()j 10 7574011.1 
0310 757401 l l 
OJI! 7574(1121 
Ll :l l l 7 5 740 J '11 
(lJl 2 7574lll 24 
liJl2 75740174 
OJlJ 7<_,740117 
031) 7'l74llll7 
0314 7S74l1l lll 
f\314 7574!\llU 
0Jl5 7574fll l4 
0315 75740114 
0319 77ilJ4tA4 
O 3 20 7 S 74t"lbuG 
0320 7574{1LOG 
0320 75740LOL 
OJ2 l 75740C.lll 
0)21 751-t06Cil 

0121 75740Lt"tl 
032~ 7574f1L(J2 
OJ:n 7574t1L!12 
032.? /5740Lf12 
OJ2J 7S740C.t15 
OJ2J 75740C..05 
OJ2J 7574\/GO':i 
0327 776SSOUI 
0327 776550f·l 
llJ2U 77f.S5l 1{14 
OJ2U 771J550l14 
0)29 77(,lj'j(}[:] 

()J29 1"/t.i550U2 
{1]J2 75195214 
ldJ4 757952-H, 
OJJS 7579S2P.i 
0))(, 75795217 
OJJ7 75795219 
0330 7r,79s21B 
OJJ9 757YS221 
0340 7579522) 
0341 75795213 
OJ42 7':1795222 
034) 75795'24 
0344 UJ444404 
0345 UJ444405 
034S 03444405 
U346 03474909 
0)4(, 03474909 
OJ47 UJ4749flU 
{1)48 75729017 
0349 94238907 
C)5{J &J4Sl 70f1 
OJ51 7HiJU531 
C1JS2 75GB4078 
{l)5J 834)74!'0 
OJ54 UJ4j7401 
OJS5 7SB9fJ480 
l1)5b 03410~62 
0)5(, 634105(,2 
OJ% BJ410S62 
0357 77bl9G97 
03Sb BJ4660t!l 
0358 0)46{1()(1} 

GJ!:.'J 75HEH.d47 
0359 7SUOLJ47 
(1360 77034G44 
tJ4f\O hJ4565fl2 
0400 !.lJ4S65l·2 
0400 IJJ4SC.S<•2 
0401 UJ4S140J 
fl4U} bJ494!Hl2 
040] 75}86702 
0404 75JILlJ(I[! 

0404 75Jl6noc 
0404 753lbOOL 
0405 75319001 
040C.. 9512SJ24 
0406 95125324 
0407 75317102 
0400 463 l 790(1 
0409 ElJ4403l4 

DESCRIPTION 

COLOR r~P1 CAil 
C'OLUh tJl''I (.'/,U 
l.'Gl.til< urr LAB 

COLO!'. Cl'T C/1h 
CULO~ L.P'I ,'fd•. 
CIJl.{JF l11'T .:AL 
cr,U;I< r.1"1' c/\11 
CL'Ull< Ll''l' L'/\[I 
CGU,J< (•l'T C/\11 

\:ou,..- Cl''I 1._'f,L 
COLCH ~11'1 L'f11\ 
COI.l;h <•l'T l'AH 
llA'n'k cur-W.l,r. l'/d·-'l ~' 
/!Md\ Cl"·l\Mt,fi l'/d•'I b 
!IAht- t"<·MMl,f, l'AhTS 
\1A\it< C<,t-'.!-1('f; l'/d1'\' 
HLAI <·!'Tlt.·r... 
Ill:/\! ti\"[" l\•f· 
l!EAI' t'l'"l l! 1[, 

Ill./\[' (,("lj(;f; 
l!Eld' r i''I' Ill/; 
!il.11J, C~l'T l l,f; 
Ht:/\1 t.l'TIU~l 

liLAL 1',1'1 ltHl 
l1l:i\I. «Jl''lil'r...: 
llt:l1l' 1'1'1 I 1 '!. 
l!L/\I' Ul''l'l! >f, 
Ill.Al (,'l'TlU!; 
IU:AI. 1.11''! lt -!< 
ltl./d (li"l 11,f; 

l!t./ll ('l'Tl1-'f, 
11u11, ('1'1 ll r• 
hl.AJ1 Ui'1 lt•f; 
Ill Al C:l''I IC•f; 
\..'l \'LI< l LI C'! A:;~; 

i:t. JH't-1 J'I; Ll'1 
ltZ HI'/-, l'h ~-l"l 

Iii. hl'll ( h l'l'T 
lit 1<1'1'1 I H ( ·i'T 
II~ l~l'~l I H t:l·1 
llZ IH'~· If< Ll'1 
II;• I< I'~~ (:J~ \'I ''I 
111. J11'/\ r fi 1_ P1 
hZ FP/o~ I H lll'T 
HZ l'P~< I it C/'1 
llZ il\'f-: I 1-1 Cl''l 
Ii;;: IH'M lih Li'T 
l'hH Slll'Pl.Y AJL 
P'n'f1 Slll'i'l.l /\St, 
l''n'll ~,l:l'l'LY M:M 
l''n'lt ~.ur·1·1.1 1,sM 
l''i-.f;. Sl 1 l'l'LY /,SM 
l'\.J, ~lll'l'l l MiM 
1-0 lJJ'TlrJt; h/1LF ",'I 
1-C Ul'TIU• l\/1CI\ ~.1 

1-C t11'1 Jut; h/\l'I' L1 
I-1,,, Cl'TJ<,t. "M-'r- ~.1 

J -( lW1 l ur; H/1U ~1T 

1-u 01'1 l l't• H/,Lf, 1~1 
!-(__, t,PT l\. t, hf1LI' f-,1 
1-0 (,J'TJct; hACt-: M1 
I-Li (Jl'llct, Jl/\CK ~'.'!' 

J -(, l•l'T l ut; hACI-: M1 
1-(, ( ol"rI ut; RAC!-: M1 
Sl'Ird Lf- [IM 
SPlNJ.l.E ! llJ\'l- /,~;/". 

!>PltH~u· (,hJ\'L l1~;r-~ 

llHAt'.1-. ~ Sl'lf/lll l: l'H 
DHAl<'.t !. SI'l!;[ Lt: I h 
Ul'Al-:t. I. Sl'l!.!,U LH 
CABLE .JU,..,i'Ek 
LMH'.I. CAl'TlCt, 
GhL,lJtll SThAP 

GASKLT l.O\d.I<. 
c.uuur;r ~Th.A!' 

tlLTLfi-/111-1 
Flt.n:n-AIH 
CO\'l::R U.LCThvr;1u, 
GASKlT STf<lP 
GASr.l.T ~THll' 

GASKl T t-.1 fd P 
GASKET 
l\HUS!t l.-R I\'!:: 1,f>M 
BfilJSll i. fi l Vl ASM 
lCLt~T l'LATE 
llJlt--.T l'LATt 
COVLH l.Ll'l.'.TJiur.11...·~; 

UASl LL0--~:111..."lllt:t.I 
llASt. 1-Ll"t\-t-',AL'Hl~f'li 

DAsr (l[ct: -hAUI l!a.r 
CARTk II CL f<l.C 
Pl A TL-AC CAnu 
SI' IIH\L[ 
Al'TUAT\..JJI ASt1 
Al'Tllf1TC k ASH 
Al'TU/1TOI~ /\S~: 

M/\Gt;l:T /\SM 
l.OCTl'fl:. 
LOCTITf" 
TR/\?~SI:UL'l:R-cmm ASH 
CAr-TRAfJSDUCf.R urn 
FRO!lT i'flL Fil.Ck PAINT 

WHEHE USED 

r-;1 •L 
M(.! 
1 ~ 1 r 
f:l.·I 
/Ill] 

H1. I 
tlt1I 

hl., 
r-:t.J 
/-,(![ 

/·'.l ! 
Mtd 
LLI 
!.L! 

"·'-' ! 
"',(,[ 

M4.i, 

~.( ,j 

~ : t.l 
f'.()! 
~',( [ 

r\(1[ 

~l(, [ 

Ml l 

M<J[ 

'~ul 
Ill~ I 
t,lJ[ 
H(,\. 
t:LI 
/-:VI 
r.ut 

t1UI 
f>.(,J 
/-',(,( 

M(1( 

l·il1L 

Ml,L 

,...l·I 
!H:l 
1-·.u1 
Ml'[ 
~',t,-!' 

tlC!. 
I-\!,[ 

Ml l ~ 
t-'.<-·I· 
M<.11 
t,l1[\ 

LCl1 
~~(IL 

r:u1 
t\C·L 
/-.(,( 

MCJ1 

1-.Ll 
hCL 
/\(;[ 

r-.c11, 
t-.UL 
~;(.[) 

JO I 
l 9Y- 20 J 
4 7'.. 
~\LL 

MOI 
hl.( 

2<'-1 
hl [, 

)l'l 
JI!) 

J(l l 
\(11 

:'01 
JO I 
Jill 
)IJI 

j(,'j 

JOI 
OJ 
41J4 
j(l l 
JC: I 
l HY 

SHEET 

55 
52 ~ 
S2J 
Sll 

~; I ;> 
:.,1J 

~. I l 
~; ll 

~- _} 1 
~' li 
~; J l 

.s J l 

!; J 1 

'" ~. J l 

t.b 
SJ 
S6 
5H 
Su 
56 
SL 
SL 
SL 
S(, 

SL 
SL 
56 
SG 

s 11 
~ 19 
s l<i 
s ID 
SL 

s l 'J 

s l J 

~ 11 

'" 2 Sl l 
s l 9 
~I 2 
,;i 5 
~ l G 
s I 2 
s 12 
Sl 7 
~IL 

512 
~l 2 
~j{J 

77653386-E 

• 

• 
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• 
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ASSEMBLY - COMPONENT PARTS LIST 

lTEH !DENT NO 

I •4 l ll 7., <!'I!· J \ 'l' 

1'41 \ '14.'7 l·l\lP 
I '4 I l 1J4 ,' , 7.;t I[! 

·1l.' 7)74'Jl'll(l 

1"1 l J J '1 "14tl'I( · J 
I '1 ! ·~ ., 'i It H I ( <'1 

I ·41 '• ' 1J '·1'i:(Jl 
•·41L !1•442!:.>l 
: ·.4 ! .,. 1\d :' 7 l l 2 
,14 I : I•· I~'.' 1 l l 
'41' : l' l :1 ·111 ;' 

'· •I j ,' l r 1 l ,J 7 1 ! } 
41 I l1i!Fli ll 
4 J t1 ii •·1·1.' l · j ! 

• ·4 ! q 'I 1 •,·1,i·.·Hl 
··1.'i ti'l.''-'tl11(1 

'"I.' I ]•, .1 t•h'H t' 

I ·1.' ~· : <,)'I J '·'I I 
• 1•1.' I !'1 l '. 'J411'1 

< 1•1,1 1 l'itl'i·l•l'; 
r ·.; .'·1 Ir,.' 71.J :'l' J 
' 4 ,''• 1 ',•''.I J ]\ 1 l 
• '·1.' ', 7 t, 7•1 '/ 7L! I 
1·.J.'t1 l'il1ll'1l'•(,'I 
'•1:''i 1-'L'lJ:iu<J 

, 4 .'H 'l.'H I '>1·'Jf, 
•,·L'ti 'l,'lil',1>'lt• 

·I ."l 'l i .·1111:1f'.l• 

•I :-i 'I I -1f·I!• IH 
4 :· : ,· l •1 7 l l ! 
4 , ' L '· ~ :' ! l I i 
·l : : l • I.' 7 ! l I 
.f!1 )1-l.'7ll l 
4 _II l L I :1 7111 
.•. ,, l 1 ·1.'71Jl 
·1 ' 11 i : 7 l l I 
·•11 l'-l,'7Jl l 

·l , ; J 1 l: I l I i 

·i•: l l.'lll.i 
·I ii I• l.'711 l 

1 .. 111 11 :.'7\l l 

·ti,' :.·7:;1 1 
·11.' 1;·11:01 
·l !,' :.'.';.'! 
·1 _, .' l •1 ' l ·' l 
·i 1 .' I.' I l ,! l 
4 , / 11 · 1;1 7 I :! l 

"4 ! .1 l '' l .1 71 ;'I 
4 Ii l •' i .' "! l :0 ) 

: •l i < 'J •1 74 i 21' I 
•} I 4 l <' J ;' 'f [ •l ~ 

·i 14 l l :07 l :1 i 

\ 4 I•} J <' J ~· 7 J ) -j 

4 _14 i ;'7 l ;o I 
.; J4 1J:!'ll?J 

'·114 l ·l:!"IL'-1 
'"i14~'1)7U1 

4 J·I l 1.1 7 L' I 
4 i '• 1' l .'L •1 'J 'l 

4 _; '• l • I ;'t. ,1 r, '; 

.; ,L> ,' 7t,', i ! '!'., 
'4 J., 'Ulil'd':ll 
'·lii' 'l;,1,Jr,;'JI 

·l 111 '1;•H l r, !:09 
.: ,., i. ! :1 ':.t.112 

~ .; j •l l \ l .' r, 1,• 1} 

·• 'J l l .' '!l;(J 2 
·14· /1 J•t4 Ll: 29 
·i.\l !:'r,t,(,'j 

·i•ll l,';tJ\·rJ 

·i·i1 I l.'':ti'·'.i 
•l•l: ! l.' r, !,1 t', 

·1•11 J l.",t.r1•., 
·l •l I l : ", tir. ·~ 

·1 ·l 1 l .':, t.> 1 ' ·~ 
•i·ll l:''il;(.rJ 

·I •I l l .' ',1>( '• 

·14 ~ l ' I .1 ',1,(1 '> 
·141 i:•,1,,.r, 
·14\ i .",(,'/• 
•14.' :.',,111 l> 
4·1 .' ':· 'it,(lb 

·i·L' l.",t,( f 
•l•1.' l."1L 1 t! 

.1.;; 1 l.''11,: (, 
.. ; ·1; ~ 1 •1 '1 I ';l 
I .;.;;o l,",t,;" 

,,... l:'.1, 1, 
•i•I .' l l .">!,I to 

·14.' 1;''11,11, 
I 4.J.' l }':,t,f tJ 

''4·l ;> l l .'',L:·b 
44;' l .''>L! :t; 

•4.J 1 l. '•l-" 7 
1 "14 j '1 :",1,1•',' 

·I·~ ! '!) '•t>r • 7 
.J4 I ''I :'~t;l•I 
•14 J I• ,j ,'rJLIJ7 

, .. 1.1 ! I" I 2 ~.c,n 7 
I 4·1 .I l i' I I ';l,(17 

·i4 J \I l 2 r,(,r • 7 
4 4 I I 1 I ~1 'iLt; 7 

DESCRIPT!OH 

ll kft.l'"-ET-CC.NNt.CTOR 
TIE hRAf' 
T:t h'RAI' 
STl\tHXH t L'l.MW 
cr.M;r t 11~n.h 
LXl'A~lJEk-lll.Ll\i[~ 

t · kACKET- l:X PA~JLtR 
Ff(t".r~T I'.~!. H/\CK PA I ~lT 
~jl.'f.lt.~.· l'/\N llfl M/\Lll 
s1.:HU• p;,r1 l!IJ M/\Cll 
St.'li.t.W l'l\N I!() ~J\Cli 

~;l'kL'W l'/\N 1111 HACH 
SCkJ:W l'At; llD ~l/\lll 

t fict~1 l'NL HAO: 
!il'IHW 
1'(!;1' FlXU·, IH.L'UIU'llll; 
l'l.A~H' - I' I .SC 
TkANSI ucu~ CM ,'\S~: 

I !i.A!iSl'UL'l:H ~;1_'1\U. l1S/'; 
T1a11,;srUl'Ell !;CALE J\SM 

l\AI< fXPllNSIU!~ 1-'.l\C'l!IN[ 
l'l1H EXl'AllS lllN t1/\l'll I NL 
f U~it 
~·cl\-Sl•C HP Cf,f' 
~;CIH.\; CAP SUL' Id' 
sn, Fl~ l'l1I' SC>C Ill> 
:;L'kJ",., S t.LF t,r·Ct\ I NG 
!-.L'kl i.; ~.J.I F l.Ul'h lt<G 
Sl !<th i'At; ldi M1\Lll 
~il.ld \, l'AH );[J ~11\L'.h 

:;l'f•l''n !'Alf Ill' MALI! 
~>l'kf\, l'f\/, 11[' ~1/\Cll 

~•l'FL'n i'M; Ill' 1-:Al'll 
~,l'kl'h 1'!~1; ht 1-\Al'li 
Sl.'f\l.h l'M; Hi rlAL'h 
~;cl<u. \'At-; Ill' MAUI 
:;l_'J,U,_' l'MJ Ill' MAUI 
~:n~u.; PM; H! r:AUl 
~;,·!· l''r. l'Ar< lHJ MACH 
~,l. !If 'r. I' Ar-.i Ill 1-iAClt 
~;L'IU .. W P/\N Ill' t-!Al'h 
SL'H~.W PM..; I![' t'.f1l'll 
SU-.tW !'AN llD MAUI 
SCI· ['ri l'/\t-; Ill~ MACll 
~Clff\.t !'AN HJ: 1".J\L'll 
~;L-'llL\J l'l\ll 111' 1--:1\Lll 
!,1_'J\l-.h !'AN I![· ~\ACll 

SCF?t:W l'/\N Iii: /''./1Llt 
~~L fllh' !'AN Ill' MALI! 
SL'kl'.\.. l'AN Ill M/,UI 
Sl'llUl l'l\.tl l!ri 1-,ACh 
;_;1_ lll:'h l'M: HI l-1/\Cll 
:>L'il[h PM; /![, l'~/\Cll 

~;L'f<Eh l'A:l HD MACH 
St~IU:h l'M~ l:D t-ll\CH 
i,cf.n, l'Mi II() Ml\l'li 
~·LhL\> I'M~ Im 1''.l\l'll 
:.c1: :._·cc 111· 

WHERE USED 

JU! 
34(1 
J45 
Hl I 
\lll 
.Hll 
JOI 
lUC 
';f,4 7 '19 7lJO 
Hll 
4B!J 
.146 
H~ 
24 7 
5Ull 7 'JL 77t1 
JOI 
JCll 
JUI 
Hll 
j{)i 

JU I 
101 
.101 
J4£i 
_Hl} 

Jul 
4l•4 
j(_\l 

J{1l 
J5B 5 19 
111,L Ul'TJnt-.S 
l (I ~I (I 

j( I l 

'>(!() 77(, 770 
lj /t1 
JUl 
4 7U 
J4~ 

J.lC 
J!ll 
j(J l 
71 J 
l)J'} 
)(,4 I rnn 
J(ll 
l fJ] l b9 
Jt.ll 
j(Jl 

Jl)l 
7 I J 
Jul 
JO! 
5C4 
227 
27" 
I !1?£i 
~7c> (JbJ 

HJl 
'.1l'H St>L hi J() I 
"·1H .. '!JlT litll\k t:c..x sno 77CJ 776 
'.;( kLh (/,!• :.uc II[ JO I 
:,l'l(U, Ud' Sl.( liD JOl 
SCf;fl, CAI' StJC l![l 101 
~./1Slffl'!..i l'LAUJ JOI 
\;l\tllil.h~ l'Ll.IN 404 
li/\!-1111 PS l'L/llti J~H 

~ HUf~T rA:a:r PAL'!-: PA Il·T l BL 
1;,\Sl!t:.HS PLAit; 
\,f\~il1 LI-'~; I' L/1 I :i 
't.1\~hl RS l'l.AIN 
1.;,sm_._s i'LAtr~ 

••A~,flt.li~i !'I.AI !J 
h,\~ltEHS !'LAIN 
't.1\~lit.H~; !'I.A I tl 
11/\::,l!t'H~ PLA I !j 
I; i\~, I! I /• ~; I'(.!, I t~ 
r-.,-.~i1:u1s PI.Id t. 
t.,\:ihti':~ l'L/\lfl 

h1\~1l!I Ft> l'L1\It.: 
\,fl!il!LfiS l'l.AUI 
•,.a,s11u,s l'l.llIN 
'r.'A~illU<S l'LllIN 
h/,~~llU<:> l'lJ1I!i 
~.N.tll:.PS l'Lf1Ii. 
\d1S/lU\S f'LAI!i 
l.A~d1Ut!:> l'i.J.. :1. 
r.ASlilRS Pl.11 IN 
1;;,~,11t f.'S l'l.AI t-. 
1-o.~,::t1E!1S l'I.AIN 
l./1~.l1Lfi!, !'LAI/I 
lo/1~HLflS l'l.J\l tl 
\,J,Sl1t.fiS f'I.1\I tl 
h/.:i11LR5 Pl.AI~; 

h'ASllLHS PL.AUi 
\j'/1Sl1Ef..~; l'LAlll 
hASllU<S !'LAIN 
lj'/,Sll!:l'IS !'LAIN 
io.'ASllLRS PLAt!l 
h'l\Sllt:l'IS PLl\If; 
h'A.SHEk!.i PLAIN 
hM:ttt:lt!; PLAIN 

~00 77£. 778 
JOI 
J45 
J46 
J 2 7 J :?Y 
779 
465 
4 7(1 
JOI 
404 
'j 19 
JOI 
j(J l 
JO l 
17(. 
162 
2 7 ~ hGJ 
l'l4 19S 229 
2 :.>& 
111.l. UI'1 IUflS 
19) 227 
}(fl 

.;04 
4C'4 
ALL OPT ION~ 
194 1q5 221:1 2:n 
275 
I n2c. 
;220 2 JO 
19J 227 
JOl 
JOI 
202 203 
2 J 7 24 J 

77653386-E 

SHEET 

S12 
Sll 
S7 
ti 1 j 
!i l j 

s l J 
51 j 

~' I :> 
!j l 7 

SLY 
s 11 

!d 2 
s l j 

~; l 3 
52EI 
:; I ..1 

sn 
tl j j 

~' j j 

SJ~ 

~17 

~12 

:_, 1(1 

Sl2 
S 1 7 

SI fi 
SJO 
510 
SI I 
57 
!;II 
59 
59 
~.iu 

Sl4 
512 
SIS 
.S l A 
Sil 
!';II 
!ii J 
::,\J 
!.:24 
!->J2 
.S25 
526 
!->22 
S27 
SlB 
Sl5 
Sl Ci 
521 
!i2S 
532 
SJJ 
S2G 
S27 
513 
Sl2 
519 
SJO 

l HM !DENT NU DE!iCRlf'Tll'N WHERE USED SHEET 

lii4.1_ 1_c~ i; ·:Lt~-;- --- -w;.,~;ii1-:R:-:-1~i.A Ir:- --------- ~1- ~· - ii~-, 7~i --------;; i ~1- -

1\444 lt•l }'•illHI WMd\!-:fl!; ~;l'I• J1•l :;J -/ 
''444 !(1\/rot!lH' WM•ll!'ll~i Sl'H .;;•J ~,J'/ 

(t44'J l(IJ /',IJ04 hASll~.li~, ~.J'i' I.I l'I' 1•l'J !.7 
fl4·1~ 1:1!;'~1H04 ~f1Sl!Ul!, ~.!'I< i.O!l'/--; ',1,.1 l•·ti7 :.;<1 
<l•i4'• lOl.1 r,1!n4 l.A!;ltJ.I~~. q•H [.r.l.'F :·1·1 l'J', ~·2'• 
1·44r, IUl.!'Jht14 hA~·l!iJt!; '..!·~LP\')' ,'.''J ;'JI .. /!\ .'>/'• 
t144~, l1H ,lribtt•\ 1,/,~;1111 1 ~, :.l'JI J.•1t·F .'.'/ :,: 1 
l!44ci j!ll]~J/Hl4 'n'i1~.fH'!;!; ~l'h !.\,( r; l!•I ~db 

{144'j !t1l:!r•tir14 'r11\SIH.I<~; ~d'f; l.l•C't~ 'il'J :>i'J 
ll44'.. J<1l 7r11ill4 r.·11~:111 ll!; Sl'Ji [,( t't •)1,4 ~.J •, 
U44'• j(1! ~'51JP4 hM>i!Fl~S Sl'f< l,1,l·I-. t\111 ;, \/ 
•)44'.i j(ll._''jfiLJ4 hA~llf'l<S ~d'll L(•l'fo- •l!·<i ~.11, 

044r, J(\l/'J/1()4 \;A~1lfft1:, ~il'h Ll't_I', /I.I ~1.'t1 

0441J lf1L1 '1ht14 \,'/\!,Id}<~. !>l'H l.1·l·F .'t./ Jt,'_I !• 1 i 

,,44•; \1'1}'..l-l1•1 h'ASl!\.I•!_, ~;f'I~ LU.'J<' :•JI! .',IJ '•."I· 
i14·1'; l1•1.1 ~11Hi·l h/1:~1!/: .. !. :>i'H 1,1 1LF t_t;• 1J4- l4j "'' 
(14•1'J l<•l:1 r1Bt14 h/1~1111•!· ~d·J~ (.!,ti' !L'l-.'VI ~.J! 
•1•1•FJ I'll .''1fH•4 1;11:.td 1;~. ~d'1' Lt'it'J< _t.)t, !,Ii 
l·~·\rJ }1ll)r1H1•4 l.t1Slil'l·:-O !>l'I\ Lt Ct- \•'I :.I l 
'144'1 J(·l2'i1H'4 i-IA~dtl.I·~ ~>l'I< :1>L'K ir l :,!/ 
1•44•; J1112'~tlU•I 

ll•1·tS l(IL'r,i,114 
l•44l> J!1J:i~1U;i) 

l '-!4l> 11 •I ; ~,till ! 
(14 4L l l ~ l :'~Ii' 1 1 

(144{i J(1) .''i!)l1 _j 

11•14ii Ill] 2r11\(l j 

l 1 44l> JP] lc>U!1J 
[H)4(; I \1 I.' '•ill• l 

U4•Hi IPJ l~illll_l 
ll44b I \'l ;•'jB1• J 

ll447 Jlll}L:?:>h 
(1447 l•il 2b}?ll 
(l44t1 llll}'i[l!1~, 

0•14Ll IUI 2SIJPlj 
r144n lul 2'..otio~, 
(·.J4fl I 111 Jl)0!1c, 
0449 lf>i2'jl(15 
1l•14('J l\Jl 2'Jl (•') 
u44q l '.il /5 I nrJ 
! 44tJ I 11l}~I1,c, 
044') IC·l}Sll''i 
1144'J J 111 25 I CJ 
11449 1111 /'JI (f'J 
(l.j 41) I (I I }'1 l IJ'J 

04'Jll 7C,792bll{' 
(14 '...I 7 ~!HIL':.04 
<•451 7Sb0G~04 

04'Jl 7SfWt.>'j\14 
(·4~1 7SHn(,~q4 

114'Jl 75llt•L5ll4 
114'-J:' 'JSU4 l24fJ 
1,45_1 rJ I 'JC.!.11105 
•i4r,4 'J.l742nL 
1•4c,c, '/'j79G(J07 
1!•lSL 7SJJJ9?1 
04ri 7 7S11CH14t.(1 
t•4'jt1 I Ol 2'J I()(, 
ll4Sti 10l2rilt1u 
n45u 1u12s1(1li 
(1•1 Stl l c,1 I 2!l I ti(, 
C14'j!J l!•l JS l DL 
)4~>tl }('17510£. 

114'::.fl It• l 2S I r1L 

n4~JB !(;l25IOC. 
t·4~•'J 92rlS4227 
n4c,n 24547Su2 
n4c,n 24547502 
(14£.1 1' 1 l 2L4G2 
l,4£.1 I(• l ;ic,402 
t.Hd ltil2L4U2 
t•4t_,l J(J)2L4(•2 
U4fJJ ICi 1 2L4fl2 
f•4Ll lf1l }l,402 
\14Gl llll2b40/ 
tJ.JCJl In l 2(,4r1;i 
<140 I I!' I ;>LH':! 
C4hl I r1 J ;>t,.jn_i 
(1.l(,;• r,J HrJ !(>(.(, 

f 1 4t:12 r,lf,'j_1('1lG 

! 14l• J 7 StHor1t,1, 2 
f l•lL·1 l'> 7 JrJ 'il 1 l 
t•4GS 7'j7.t'J7Cll 
(!•ltiC. '.•2<121 (Jl'4 
(•4(,6 9}!12 I Uf14 
04t.J(, 'J;'(,21 {1()4 

0467 SlflS_lf1fS 
«4G 7 'd HS Jn1r 11 
(1468 11Jl2'112~J 

(14(,fi J(l\27125 
04G8 1nl271J', 
fl46U !(Jl2712S 
tl4blJ IJS l 2~.IUS 
04£i') 9~.1;1 ~105 

0470 75JUU012 
047\l 75JlJBOl 2 
0471 92B24097 
0472 10127114 
f'47'} 10127114 
0472 101;!7l14 
047'} 101/7114 

h't1~;1n 1,~ ~;rt· 1.i 1ci-. 
hfl:,l:U~~ Sl'll 1.C'CJ\ 
h/,:;111 I.!; ~- l'H (.('OZ 
h'1\~,111 H!-> Sl'H L1'l'I\ 
h A:,llt.I•~ ~'I'll l.C o('t 

\,f,~;IH:Jl~, ~11'h LL'('t\ 

\,'f1~·l!Lh~~ '..J'h Lr>CI-. 
hM:JH'h!i ~l'K i.(A't\ 
'r.l\~iH!.11~. Sl'I< !.(.Ch 
~•,\~.t1Ui~, ~.Pi' J.(,C)\ 
li/,!iltl K~~ ~.l'H i.!Jl'K 
Sl J., liEX !iUC IJ( 
~jl' f' 111 >: SVC l![l 
\.,\~1!11,S ~.l'!J U·l'K 
1-./·.Sli!.f.~; ~;pp J.!:CK 
hA~dd fi:~ ~,1•11 l.l·l'K 
1:11:,ht.H~· :ii I Lll't\ 

!.l'1 1.U. Mt1l'll 
J, l ·: HI.\ 1-'./1l 0f J 

lH."I Ill\ Ml\l'I 
!:1 ·1 HI:>. M/•l'll 
1;1.•T t1r;.. 1'./1l'l1 
/;L '! HI.\ 1-.Al'll 
t:I 1 Jtl'X Mfa 11 
l:t"I i!L:\ l'!/1L'h 
IJ:l.1 .. 11 
~'ASllt:l~-ht I l:L'I.! 
~·Asl!t l<-!H.f'l!CU 
1,M;ltfl<- kl flUCf .. I 
hi.Sid.I-' hl-!'lJCU' 
\,/l.:•111:1<-!ll.l.UCtl 
1 lkl-' J!,SIJLfl.TOI; 

r,;111 

'iH·I 7 7'} "Hill 

J•lv 
Jl! l 
~ •, " t) l c J 

: (JI t 7 '](! 7 71l 
4114 

,, , 
\Ul 

JOI 
)40 
I (J9-7ll l 
lUl 

JL'} 
JUI 
':!I g 
.WI 
',()11 -, 7CJ 7 7fJ 
!(ll 

Jfll 
1-;,1:11th-c~;c111.11r11.1r; J!Jl 
f.J.LLSI\'I. k!Jlil!th PAS~ J\Jl 
l'Jt.-ACTtJ/1Tf1H /d.Jcr;1-1n.n H1l 
t;t11 Ht:.: ~l\l'll SL4 I uu7 
NUT HL\ f<ACH 16:.> 
?:IJT IU:X t1/1l..'1! '} 7 (J OH J 
ran HL\ ~'./1l·11 w 1 
J;l!T hEX /\AC!i 
?:l.'1 l!D, 1-:/1L'lf ){I() 7'10 77b 
f,lJ1 t!Ll\ h/,l'li 7 l) 
tn'T 111.X /'1/1t:11 4ll4 
lH !1f/1kJt;(, h/l!.L 416 
l'L/,n., \.!,fU<H;G JCJl 
l'I./1Tt.. ld1H~;1m,; JfJI 
""'~'!! I .•:1 T<JC•Tll l.f; JU I 
\,f\Sli l.>.T TCJl-Tlt LU ::! J 7 24 l 
\U1Sll i>.T r(_,lTH LC1 i'J4 22'J 2JI 2.12 
\,'/,~;Ii U.T TliCTI! J,(, c,( 11 776 77B 
'riA~·li l.l.1 TC1L1Tli Ll• ~'27 

\;/1~11 1.x·r TOCJ1'!!.l.(J 199 2(1l· 202 }(1j 
:,;/\Sii 1.>.T T(.ICTtl LO 
hASli 1.1\T Tri<;lfl Ln I 9f1 
~·A~ll n.r TLIOTll 1.u lfi2 
\.J/\Sl1 t:XT TUCJTI\ LU J(J I 
CLAMP, C/\HU: l\Clll:.::.1\-'l.. Jill 
Cl.M:I', CAl\I.F. f..!;lll:~Jl\'f': Hi! 
l<l.TJU1LT tl/l.kNLS~j 1.sM Jul 
I· !H>AMI' 11,\JU;f .. S:i /1SP.: J(1 l 
S\..'lTCll hCJ/\fH l'M~?lF!-i!; Jf1l 
I' It., VOh'LI. JC!l 
I' I !f, f,C.·\~1.1.. Jo I 
l'lf'l, nu\,f:L 421 
CJ.M:P )Cl 
Cl AMI' J(l) 

~t'f\f.h l'Afl Ill M/1l'H J(• l 
Sl'HF\I l'M; hl: Ml1Clt 4'l4 
SL'!H.h' l'M; Ill' 1-:ACll J 7 ~ 
~;Cl< l"h !'AN llD MAO! 2C' 2 2C• J 
LCCTllL --ih/ll:l. C 301 
LUCT 1 TL Gk/\Df, C JU I 
C/\HD t'AGt. /1SM JO l 
l'ARC CACl /\.S~. JOI 
Sl'f..l:W CAP 423 
SCR PAN !ID JOl 
SC1' PMO !IL' 4 7U 
SCk PAN !Ill Jl•l 
SCR PAN IW 301 

~~ l l 
~, I ·1 
:.11 

!.Jl> 

!>17 

~' I !_ 

~;l) 

SL' 

"J 2 
:, I 2 
Sll 
~;I l' 
S2H 
~ l 'j 

~.I 7 
SI 1 
»IJ 
51 j 

~JU 

:,2 '-i 
~; I I: 
~.n 

!:> 19 
::.2} 
S20 
,, 24 

~d I 
!.>IJ 
:, l 2 ,, " 
~. l '} 
SU 
:.ii.!. 
:.:OJ J 
~l '} 

~12 

~> l J 
~I J 
&JL 
~J2 

!:i 1 'J 
&I 7 
SI 2 
~ .J I 
~;i •J 
s 1 7 
SI 2 
"14 
s 11 
s 1) 
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ASSEMBLY - COMPONENT PARTS LIST 

ITEK I DEN f NO DESCRIPTION WHERE USED SHEET 

o4 i j • .ii j j .j .it~O -----LABEL:;:;.u;. iuii- ---------iiii- -- -----. --- -- -• si i--
ITEK I DENT NO WHERE USED SHEET DESCRIPTION 

05 j.;-9 j bi jQOO- ----uuHPE~ ~ -nuunt:R-. ------.. i ;:;9: iO). --• ---...... -s i q-- • 0474 77b5U.i5;? PL.A1'E-1ND P\H~ sur JOl Sll 05 JS 73228200 Pl..ATt-l\f{M Cl.AMI' 4C'4 516 

0475 "17AJ(.15 l9 l[~f.NT l'L/\Tl:'.-PROl>UCT 301 512 OS36 75296101 \.iASHt:R Plll::ta.:LIC 4C'4 Sl'j 
l)47b 7~797ll'C' STAtH'l on· 301 517 0536 752961l11 WASlllR PllLNOLlC 41,4 Slt 
0477 l!•l2ti:!l~ SL"IH.W CAP Sl'C HD )(ll SlJ 0537 75296201 Sl'Al'l.N PltU:OLll' 4\J4 ~15 

0477 10l2b2lS S~RlW C/\(1 sue 1m JOl bl7 05J7 75296201 srA..:ER rttt:raiLlC" 4CJ4 .SlL 
U4HI 11ll25t:ill.l WASHER~ l'LAIN 404 SlS OSJB 73555JOO ST~ll'-l:M"l\UI' 4u4 516 
1 147U ll'l;'Sfit'J WAS!il::Hs l'l.J\lN S2R !ilS 0539 757975{)(1 lt.l\l"-1-1.lX l'l'll. I'~ 4Ci4 Sl5 

• •4 7ll It' I~ ~1l•ll J ftf\Sl1tfiS l'L/d N JO l 5 l 7 OSJ9757':J75t1c• u:r.ii-nu:cell.l'h olc4 ::.111 
l;47f1 ll•12~Lt.'J h'/,Slffl<S l'l.Alll 779 S9 U54l• 7p,r,SIL1 l lNSPl.f\'I1111-1-U:X IU•l 4014 ~15 

\1.pc.1 l!·l2'Jhld W/\Sltlf.:~ Sl'f' l,()C..: 4U4 Slb r•54l, 735551(11 u;Sltl.AT1 1'·1-1 EX L.U,I 4114 ~db 

l'•P'J ltl1 0'r1bl'l riM•tll:f.'~ Sl·H Lrn .. ·K ':>.20 515 \15•11 11r,9U'j(12 S\..' SllJ!~U;1,yn1i.t 4t11\ ~1r1 

t•4 ,9 l r I .."'Sflr l "A.Slit.HS Sl'R I.OU\ HC. so 0542 1'j6! C1Sfl:' ,"·1 11 l'1.1h'l.J-" ll/1HtOI"!.·~ 4114 ~.I"... 

'••P'J lC.t.•'JBOl hASIH.f.'S ~l'f; (.lX'I' 4ll4 !:.15 l•54J lt'l27Hi'J ~.t"ht"h PAti Ill• ~:M'll •l,i.t ~1·, 

•.47':1 l'. l..'~·litil 'n'Milll-'HS Sl'H Ll.-<._"t-. 779 ~·J 11544 ll•l]li]I l SU.:f.\,; l'/,f, Id r-:flr.'11 4•.4 ~.J'j 

l•4"M t1_,L''1tici! hASllEH~ SPJ.. U•t."t-: Jul ~.17 1'545 l!J44]ll'C• tNl,f•T !'fa. J./\1°K l'AI!"-:"l ;i 1r1 74l ~J'r 
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ASSEMBLY - COMPONENT PARTS LIST 

ITEM I DENT NO DESCRIPTION WHERE USED SHEET 

ici24" 1H4i59iiii" -- --PowEii"ciiiiii----- -- ---- ·-2;r; ·---------- --- ""5jj"" 
1025 OJ492701 AC SWCH BX ASH NCR 276 SJJ 
1026 BJ428902 AC DISTR BX CO'°MON 276 SJJ 
1027 9J442000 CllANNEL·CONTLR NCR 276 SJJ 
1028 6J442124 FPONT PNL RACK PAINT 19J SJO 
1029 9J428601 CHASSIS-AC OISTR DX 1026 SJJ 
1 OJO 9J44l877 PNL TOP CVR LH 292 SlJ 
IOJl 94806900 RECEPTACLE FEhALE 1026 SJJ 
1032 94807000 RECEPTACLE MALE 1026 SJJ 
lOJJ 620715J4 FILTER RFI 1026 SJJ 
10J4 7S72681J TERMINAL DLUCK 1026 SJJ 
IOJ5 7S7268l 2 TFRHINAL BLOCK 1026 SJJ 
lOJ6 94241102 CKT BKR-OVERCURRENT 1026 SJJ 
IOJl 75729011 CADLE-JUMPER GREEN 1026 SJJ 
IOJ8 7S729007 CABLE-JUMPER BLACK 1026 5JJ 
IOJ9 7572900J CABLE-JUMPER WHITE 1026 SJJ 
1040 7S729001 CADLE-JUMPER YELLOW 1026 SJJ 
1041 75729012 CACLE-JUllPCR DI.ACK 1026 SJJ 
1042 75729022 CADLE-JUMPER WHITE 1026 SJJ 
I04J 7572902J CADLE-JUMPER liLACK 1026 5JJ 
1044 75729024 CADLE·JUMPEk BLACK 1026 5JJ 
1045 75729025 CADLf.·JUHPER WllITE 1026 SJJ 
1046 51853011 CLAMP CADLE ADlltS!Vt JOI Sl2 
1047 17901515 SCR Tllll ROLL 1026 SJJ 
1048 17901519 SCR THO ROLL PAN HO 199·20J 519 
1049 17901519 BCR THO ROLL PAN HO 1026 SJJ 
1048 17901519 SCR THO ROLL PAN Hr 199 S20 
1049 9J478002 LINECCRD liOOULE STD 1026 SJJ 
10~0 77613869 CLIP 404 SIS 
1051 7575220J CADLE-CIRCUIT DRKR 1026 SJJ 
1052 93522009 P~UG·StlAP BUTTON 201 Sl9 
1052 93522009 Pl.UC-SNAP DUTTON 1026 SJJ 
1053 OJ4<8700 CtWER-CllASSJS 1026 SJJ 
1054 7509415J JUMPER PLUG 779 59 
I 055 03407505 LADE!., SELF ADllERI NG I 026 SJ J 
1056 BJ407SlB LAl)EL, SEU' ADtl[.RJNG 102& SJJ 
1057 BJ421168 PNL TOP CVR REAR 221 29J S2J 
IOID 03421104 PllL TOP CVR REAR 205 298 ~99 S2J 
105? 6l421J76 0(>0R ACCESS 292 52J 
1060 77659250 LADEL, l<J\Tl~G 199 200 202 203 519 
106( 77650250 LABEL, RATING 190 S20 
1061 95125317 LOCTJTf PRIMER JOI Sl7 
1062 95125301 LOCTITE ALL OPTIONS S21 
1062 95125301 LOCT!Tt 162 S24 
I06J 03442165 fRT PtlL RCK PtlT 246 5JO 
1064 51853015 CLA!ll' CABLt 404 SIS 
1064 5185!015 CLAMP CABLE 776 776 SIO 
1065 757JB652 RESISTOR MODULE 25J S31 
1066 Ul442104 FROUT l't!L RACK PAINT 2J4 5JO 
1067 24549006 CHL >;RAP 500 776 77& SIO 
1068 7!>730602 CllASSI~ l'WR lHPUT BBJ 532 
1069 950161~0 l.l:OR!CAllT J58 SIB 
1070 750J7506 HEAD ASI< (LOI/ER) Jll SJI 
1071 75037507 IJEAO ASll ( UPPI:R) 311 SJI 
1072 70590J04 tit.AD ASI< (LCWER) Jl3 Jl4 SJI 
107J 7059CJ05 llEAD ASll (UPPER) JIJ 314 S31 
1074 7059oio6 HEAD f\Sti (l.OWllt) JlO 315 Sll 
I 075 70590207 1;EAO AS~; (UPPER) JI O J 15 SJ I 
1076 10125WB llASllER JOI 517 
I 076 I 012560& liASl!ER 198 520 
1076 10125608 WASllEP 199-203 519 
1077 83445710 f"RAMF CABIUF.1 201 Sl9 
1070 77657768 PtlL WO FP1" 221 293 52J 
1079 liJ421667 l'llL CON1"POL CAB 221 293 52J 
1000 77UJ1JOI CLAMP 20J Sl9 
1001 750Jl4U75 GR FLEXIDLF. 200 20J 519 
1081 75CB4G75 Gk l'Ll.XIULE 196 S20 
1082 75&8487b GR Ht.XIDLE 200 20J 519 
1092 75604676 Git t'LEXJbLf 162 524 
1092 75884876 GR tl.LXtr.LE 190 520 
1083 0345£J30C' CLOSURL f'RJ,fJ.t: '-'-'' 522 
1004 758H5150 1;UT l'LATt: I &J 169 170 297 521 
1(185 77658251 LALl.L, RATll.G 201 519 
J 006 OJ45llW2 rnsu1./,TOI' 521 
\()87 HJ42SlOG rAr~Et. Tor CVfi Ht:AR 300 S23 
I ·180 03442! 36 FRONT PNL k/\C" PAlt~T 248 530 
I 99 IOl2C.212 5CRfW HEX 52u 515 
;<>91 10127310 SCREli SLOTTF.D 52f. 516 
:092 83442172 FkOt-;T Pill J\ACK PAINT 285 530 
109) BJ42517l rtlL TOP CVR REAP 223 S2J 
1094 83443772 PtjL TOP CVR Rll 223 S23 
1095 8344.1642 PNL TOl' CVH t.11 223 523 
1096 OJ425J71 DOOR ACCESS 22J S2J 
1097 9J478672 l'ta. sJr.E PTO 22J S2J 
l09fJ 776577'71 Put. rm: nmtJT 223 S2.l 
l 099 8342S67 J PNI~ CoNTi\UL CAb 223 523 
I IOU OJ421170 PH TOP CVR Rl./,R 225 S2J 
1101 83443769 PNL TOP C\.'fl hit 22~ 523 
1102 BJ44JH69 PtlL TOP CVR I.II 225 S2J 
llOJ 83425170 COOR ACCt:~s l''rC 225 52J 
1104 BJ476669 l'NL SIDL PTC LT GRAY 225 52J 
l lOS h342~674 Put cct;TROt CAU 22!:. S23 
1106 77657769 Ull· l'UL PTl'.i 22S 523 
1107 95694206 SPAct.R 301 511 
1106 Bl442170 tRCJt~T PUL RACY. p/,Jt,T 20£ SJO 
1109 8347%77 PllL SIL;L 1110 292 52J 
l l 10 77ll!i7176 PUL f.:Nli H'll.JtlT 292 523 
1111 Ol421t76 PANEi. ct:TL CAA 292 S2J 
1112 OJ44J708 PNI. i'Or cvt: Jtll JO(I 523 
l l I l 7765776J PllL WO rRGl;T 220 52J 
l 114 P.3441800 PtlL TOP CVP Lii JOO S2J 
1115 •512\Jll LOCTITE PRIMCP 404 Sl6 

8-42 

ITEM !DENT NO DESCRIPTION WHERE USED SHEET 
iiis"9si25jii·-··-·t:oci'ii'£-i'i<iii£ii-------·-42j·---------------;;i1·-
1116 93749157 SCREW 500 776 776 510 
1117 OJ425104 PANEL TOP CVR REAR 294 291 S2J 
1118 8J44l784 PANEL TOP CVR RH 294 52J 
1119 OJ44l884 PANfL Tor· CVR LH 294 52J 
1120 BJ425384 COOR ACCESS 294 295 S2J 
1121 8J478606 PANEL SIDE. 294 S2J 
1122 8J44l706 PANEL TOP CVR RH 295 S2J 
I 12J OJ44J886 PANEL TOP CVR LU 295 52J 
1124 BJ478686 PANEL SIDE 295 S2J 
1125 03425695 PANEL CONTROL CAB 295 S2J 
1126 77657796 PAllEL F.NC FRONT 295 S2l 
1127 17901501 SCREW TllHAD f'ORH 5«4 mo S9 
1127 17901501 SCRF.W THREAD t'ORM 470 514 
1128 95596600 UUSHJtlG 500 77b 779 510 
1129 63425198 PANEL. TOP CVJI RfM 296 S2J 
1130 9J443798 PANEL TOP CVR RH 296 S23 
llll 9J44J890 PANEL TOP CVR Lii 2% 523 
I IJ2 8J425J99 DOOR ACCESS 296 S2J 
1133 OJ478699 PANEL SIDE 296 52J 
llJ4 OJ425698 PANEL CCNTRuL CAB 296 S2J 
l IJI 757JOOOB CADJ,E ASI·; GND 8BJ S32 
1136 8J425l08 ODOR ACCESS JOO 52J 
1137 93478609 PNL SIDE JOO 52J 
113977657711 PANELENDfRONT JOO 52J 
1139 77644811 PANEL CONTROL CAU JOO S2l 
1140 03442190 t"RON1' PNL 290 SJO 
1141 83442199 FROt;T PllL RACK 280 SJO 
1142 77657795 PANEL-END FRON1' 296 S2J 
114J 77644814 PANEL-CONTROL CAB 169 S2J 
1143 77644914 PANfL-CONTROL CAU 16J 52J 
1144 77657715 PNL ENO REAR 16J 52J 
1145 BJ492001 CLOSURE FRMIE 169 S22 
1146 03445711 FRAm: CABINET 202 203 Sl9 
1147 8J421115 PANEL-TOP COVER REAR 16J S2J 
1146 OJ4251~0 PANEL-TOP CVR RLAR 165 S2J 
1149 OJ44J729 PNL TCP CVR RH IC.5 S2J 
1150 OJ44JB2B PNL TOP CVR LH 165 523 
1151 83425J26 DOOR ACCESS 165 S2J 
1152 8J479628 PNL SJDF 165 S2J 
l ISJ 77657729 PAllEL ENO FRONT IL5 S2J 
1154 BJ421629 PANEL CC.tlTROL CAB 165 52J 
1155 77657720 PtlL ENO REAR 165 S2J 
1156 6J425119 PANEL·TC.P CVR REAR 164 167 S2J 
1157 eJ44J720 PNL TOP CVR RH 164 167 S2J 
I ISH BJ44JB20 Pt'1. TOP CVk Lil 164 167 S2J 
11~ 83425319 DOOR ACCESS 164 167 523 
11£.0 03478620 PNL SIDE. 164 167 S2J 
1161 77657119 PAllEL lN~ FRONT 164 167 S2J 
1162 83425619 l'AllEL CONTROi. CAli 164 167 S2J 
1163 OJ425IOJ PAN.EJ.-TOP :VR Rt:Ak lb6 S2J 
1164 71729021 CABLE JHPP 8UJ Sl2 
1165 77L4462B PllR CORO I.SH 1.-IJ SJ2 
1166 934'5JOJ l>OOR ACCfSS 168 523 
1167 77j~7720 PUL END FRONT 162 524 
1168 77657703 Piil. E!'D FRottT .,., 168 523 
1169 77644004 PANEL CONTROL CAii 160 52J 
1170 77657428 l'AtlEL TOP COVF.~ Rt:A•, 162 S24 
1111 BJ44J728 PNL TCP CVR RI! IC.2 524 
1172 OJ44JB2B PNL TOP CVfi LI; 162 S24 
1111 77657128 cooR .a.ccrss 162 s24 
1174 77657228 PArlEL Slt>f. 162 S24 
1175 77657729 rtlL mo HONT lb2 524 
11'/6 GJ425629 l'llL CONTROL CAii 162 f.24 
1177 75892966 WASHER SllCULOt'.R JOI SI 3 
1178 75062400 h'l\SHE:R FLAT JOI £13 
1179 75609099 SPRING JOI Sil 
1160 7588. 538 POST, KCTOR JUI SI 3 
llBI 93115291 SCREW JOI SIJ 
11&2 77830612 \IASllER FLAT JOI 513 
1103 77BJC405 SCRF.W AI.l. Ol''l'llJf.iS S22 
l IBJ 778J040S SCREW 162 524 
11&4 92074137 0-f\ING 162 S24 
1184 92074137 ('-Rl!m 1\LL UP1'10NS ~22 

1185 92915161 SCREll 526 516 
1166 75730807 CADLE GND 275 SJ2 
1107 92491020 S1'RAIN REJ.lt:t" 275 SOJ S32 
1180 OJ442157 f'RONT PAN~L RACK PAI" 187 5JO 
118? 8J425114 PAJ;EL-TOP cov1:R REAR 169 S2J 
1190 8J44Jll4 PANJ:L-TOP COVF.R Rll IC.9 S2J 
1191 &J443014 PANLL-TOP COVlR Lii 1~9 S2J 
1192 03479614 PAlll:L-SJOE 169 S2J 
I 19J 94238905 LADE!., CAUTIOtl 227 527 
1195 95694205 SPACER 162 ~24 
1195 95694205 SPACl:li ALL or1·10NS ~22 

11% 15164J74 tll.Tt:R OBJ sn 
1197 776J05J4 GASKET 500 SIO 
1190 75799002 CAPACITOH llARll 594 S9 
1199 776Jijlj4J COVER P\lP SPL.Y SIJ4 59 
2000 75887326 SCREh' CAPTIVE 5fl4 780 59 
2001 77C.J8540 'J'cp CVR GASKt:T 584 S9 
2002 776J0537 GA5Kt:T OUTLET 584 S9 
200J 77661194 nRKT /\llGLE JOI SI J 
2004 93592159 SCRJ:>I JOI SI J 
2005 OJ42S166 rAt.:tL-TOP COVUt Rf./,R l 7J s;>J 
2006 834437bS PANl:t.-TOP COVlR RH 173 b2) 
2007 liJ44J0t:.5 l1ANU .. -TOP CO\'[k Lil 173 tJ2J 
2C.OB 8J425J6f• OCCR·ACCESS 173 S2J 
2009 BJ4706&5 PAllt:L·SICE Ill ~2J 
2010 77657766 PANl:L-E~l.J !RONT Ill S2J 
2011 OJ42SG6b PANEL-C.:CJtn~vt. CAB l 7 j 52 J 

77653386-E 
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• l 'Tl::M l OEN1' NO SHEET 

CROSS REFERENCE INDEX 

ITEM IDt.:NT NO t~llEET ITEM I CENT NO SllEl::'l' ITEM ltl:NT NU 

0746-00845SOJ___ so 044r;-1o12 siio3- -- - -;;14- - o43o-Iof21 m---- -siii-- 1048-1790IS19--- - -!;}(J- -
074b 0084!'.oSUJ 57 0446 10125803 SI 1 04 Jo to121111 524 104h I "fCJfl't I) l 1J S] j 
0574 00863701 Sl~ ()446 10125803 SlO 0430 10127111 512 lrJ40 179Ul5irJ Sl'J 
0597 10125015 SIS 044C. 10125803 SIB 0430 10127111 SJJ ul»JtJ lll'Jll791(~ SIU 

0510 10115030 519 U44(. I0125BOJ Sl2 0430 10127111 S2l UL7h 'll'H:17L41, Sl9 
ll895 10125103 Sl(J 0445 10125804 517 0430 10127111 SIU llL7li 2l'Jfl7L41J ~2!1 

0895 1012510] S9 0445 10125804 513 0417 10127112 59 117'j4 2:194n9o;i :-;o 
0449 llll 25105 SH 0445 10125804 512 ~417 10127112 S7 P7til 27'J4U'JO) Sfl 

0449 101~5105 Sll 0445 1CH25H04 57 0417 10121112 SU OH34 ;i4•;]H(,4(, !i]i 

0449 10125105 Sl'l 0445 10125804 Sil 0417 l0l27112 SIB l'U H 245 '}Utl46 S24 

D449 l0125ll'S 524 0445 10125804 SU 0417 10127112 Sll 1>7(JB 24S J4 7(19 SU 
0449 to12510s s211 0445 10125004 SJl 04Jl 10127113 Sl2 114011 24547502 .SI J 

0449 10125105 S7 0445 10125004 Sl9 0431 10127113 SIU !l4filJ /4r:.475112 SI I 

Ll449 1012~105 514 ll445 10125904 525 04 3 l I 0 1 2 7 I l 3 SH JOfJ7 74'j4lJ00(, 510 
044CJ )Ql25JQ5 52\ U445 10125804 Sl ~ 0431 10177113 57 nl>59 JU I 5lJUO<J !.il ii 

04511 10125106 Sl 5 0445 10125804 &2tl 0411 l012711J 514 l•lirJ7 4(l\1245CJI Sitt 

0450 Hll2~i106 SlO 044~ 1o1 25004 sic 0472 10127114 SIJ l\b5fl 400~1 45112 Sitt 

0450 10125106 52 l 0445 10125004 S31 0472 10127114 512 l140H 46Jl7 1Jn0 SI] 
04ri8 lil125l06 S2B n445 1012SB04 S29 047:l"' 10127114 514 0473 4'1.JJ441lO .SI I 

U45U llll~SlOt 529 0445 101250C4 cil6 0472 10127114 Sil 1;4r,3 <,1riLBbO'i till 

045U \0125lnt.i 524 0445 10125804 5)2 0784 10127115 S9 0724 'j\(,j,<J404 s2r, 

Ll45H 1012SICJL Sl:.' 0445 10l25804 56 0686 10127120 SJO UB2 '} 5 l (,(i<J•l 11' s;• 2 

fl45A 1012~>106 SJ2 0445 10125804 SlR Ofi66 10177120 527 tlf\22 5it1L')41~• s2.; 

0980 10125107 S\0 0445 10125004 527 OLU6 10127120 S21 on:1 2 51Ut1<J4Ju s111 
0701 l012<;Ji"l8 ~;20 U445 10125804 525 Of1Uf1 101271;;>11 S!A nu22 'JILlilJ4ln s21 

0701 IOl2510ll Sl9 044B 10125005 S29 ObUfi 10127120 S2S Ob]} 'J\(1tJ'J4IO .S25 

0701 10l25lllU 5J2 0440 10125BOS 528 0686 10127120 526 04L7 r,10SJ0(1~ Sl2 

0701 10125100 S~<J 11440 l0125005 512 Obl36 10127120 525 04(i7 r,J(l'J]On'J f.J) 

0101 1n12s1nu s20 0448 10125805 Sil 06A6 10127120 531 0467 r,IU'JJ•.inu Sl2 
07nl 1012511\0 SJl flUJ1 10l 2500L S20 0606 10127120 S24 O•lbi ~JI 1.1 1d!J()fi Si J 

n7o4 )Ol25JOI S..'0 t1BJ7 10125806 519 t14J2 10127121 SI] 1<•4U ~ll:J 1Jl01l Sl2 

fl704 10125301 519 0840 10125808 S20 IJ4)2 10127121 512 l 0L·1 r1111',JO I c, i.1 r:, 

n7u2 10l25JOJ s2l1 0840 10125800 519 11432 10127121 SlA I <1b.; 'JI B~1.Jt• Ir, Slu 

P7U2 ltll25JOJ Sl9 OL62 10125919 518 04J2 10127121 SIS lO!J f,;:oi.71SJ4 ~dJ 

0439 10125&02 :.il'J osn io12s920 s10 0432 10127121 520 01}6':. 70IC'7')flfl sin 
n4l9 J()l251J02 Sl7 0557 10126100 515 0432 10127121. Sll 1074 7n'J'HiJoL SJl 
04JtJ t012sbo2 srn 0557 10126100 SIB 0432 10127121 522 l1J/ 1J 7U59021l7 SJI 
ll4.1H lnl25CiOJ SlJ 0556 1012610l 510 0432 10127121 S29 OG]7 7n5902llt; SJI 

fl4 7ll l lll 2 5bO J SI 7 06J9 1012610) 59 04B4 10127122 S6 OB2H 7ti)l)ll2119 S 1 I 

047B lUl.25liOJ SJ'.• 0b)9 10l 2LlOJ SJJ 0404 10127122 S25 1cn2 7t1C, 1JOJ<14 sJI 
047G IPl2'1bCl] ~IS 06J9 10126103 521 0484 10127122 ~i27 )1 1 73 HJ5~lrdf''j SJ! 
04•11 lfll2'JfJU5 Sll 06J9 1012610) 518 0484 10127122 S)O !JfdO 70!i'H1J!:I, SJ I 

r1441 1r112s&n'J ~~Jtl 0712 10126104 527 0484 10127122 Sin lllUJ 70!i90J(l7 SJI 

f\441 10l25btl5 ~l<) 

C1441 1<•125bOS SIB 
ll712 1012t:d04 529 
0712 10126104 525 

0434 10127123 tiJJ 
04J4 10127121 S27 . 

1J'jllJ 729S9JOO Sl I 
U'j7U 7.ll970(ln Slb 

11441 lfll25t.U5 ~7 

0441 ll\125605 S<J 

0712 1CJ126104 5)2 
0712 10126104 525 

04J4 1012712) &29 
0434 10127123 511 

i\C,76 7Jl9740U Sib 
o5J5 7JL2H2ur s1ti 

• r1441 lOl:>'jLO':J Sl4 
n44l 10125605 SIB 
n44l tnl2'JC.05 SI) 
(1441 1rq2r,60S se 
Cl44\ IOl25LO'l SlJ 

!'712 10126104 521 
0712 111126104 520 
0712 1012fd04 SJJ 
n712 l012ld04 SJO 
0712 10126104 520 

0434 10127123 520 
0434 10127123 SI J 
04J4 1012712J 5)2 
Cl434 10127123 SJJ 
0546 10127124 S27 

nuJ;> 7J•H,ri7l,u !.iJl 
uVJo 7J4VJJtll• :;2c1 
uv:w 7J·16tJ!no Sl<J 
CilJ 11) 7 J4LqJ Pl S'!O 
!Jt1'1l 7J411 1JJ01 SI') 

U441 }()!}'JbnS SD C'712 lOl2bl04 524 U546 111127124 52'l r•'J41l 7J5S5Jn\ SIL 
0442 1Dl2'i606 SlJ P712 10126104 :326 0546 10127124 524 11~i411 7J,.155lol SIS 

{1442 IOl25h06 Sil fl712 i012bl04 510 0546 10127124 520 U'j)H -, J'J'j5)tH1 Sl6 

n442 1012.:-,r,nG s2r, l02P l012(d05 SJ2 0546 10127124 520 11571 7J'jU440!1 SIL 

1'··142 ltH25tJ06 SJ2 l1l2l) 1012tl05 SJJ 0546 10127124 S21 oS!ilJ 7 J1.t& 1JG01 s I I 
()4•12 IOl:!'JGOIJ S:.'4 0621 10126208 517 0546 10127124 511) 061'.i 7'.it>J7)ll4 .SJ! 
1)442 In\ 25606 SJJ 
1)4•1:? 1Cil2560b :.;}l 

t 1427 l01262flq 517 t" 
r\L68 10126212 517 

f'l54{J 101271:_>4 Sl2 
0546 10127124 525 

;)ll;" J 750J75(1 'j SJ I 
l117ll 7~tiJ7500 S.ll 

f1442 l!llll)LOL SlL (){Jb0 10126212 516 0460 10127125 SlJ Jn7t 750J751J7 'iJI 

n442 }Oi25LCJIJ ~15 n66B 10126212 510 0468 10127125 5lc::i 1170 7S:.llf,241>0 SIJ 

Cl442 l•·ll'1LO(, Slfl \IJIJCJ J()}2b212 515 04LO 1012712~ SJ2 0424 7S27ti2r>J ~ii 7 
!'•147 li"•l ritJI•(, S'!7 0544 iCl\2b:.'lJ SlS 04Ci0 1012712!; SIL OU!O 752HJ!\l\I S2•l 
c•44~ J 111 ;.1'j(,IH, 522 U477 ltH2C.21'l SlJ 0729 I01:.'712A SlfJ Ofl!O 752b3lflo !.>71 
(144/ 111) /'.t"i!lL S:.'L n477 10l2b215 S17 0729 10127128 S25 tlHcJ'J 7S2HJJ0(1 .SN 
<'14·lJ lt)I ;ir,6(17 S2b 0447 1012h22n SlO 0129 10127128 s:i1 11ur19 752UJ/llll S21 
(144.1 l•Jl/'iti07 5'"/7 0447 lP12fi22fl 517 0729 l012712b ~j)(J IJIJI:? 7'j:.'B40tlJ S21 
l_l .. 4) l•-·J2'Jf,IJ7 ~j,2 1.14!~ !Ol2V255 Sl7 09H6 10121141 SlO !JUI:? 75:11i41l01 S..'4 
11,14J \•-!l/'Jf,07 SJ) 114JS 10126255 Sl2 0906 10127141 ~.9 1Jl.i7l, 757H47t1l S27 
1.44J i111:ir,t,n7 525 llSIO 10126401 . 59 OSIJ(l 1017.7144 529 C1C.7U 7')2H47UI SJ(1 

~'4·iJ l0125t.117 ~ilJ USIO 10126401 513 05C}("I 101}71•14 520 f h7ll 7'j2B4701 SL5 

114•13 t1'l:?~if,ll7 Slf• 11~10 1012u401 !17 041JJ 1012714(, ~12 (J67B "152t1'170l ~2'1 

f'44l l0l:?'J6t17 Sl'l (\511• 10126401 524 OS41 10127169 515 1:742 75284702 S:>li 

l•44.! I •lJ :i".iu11·1 S]t' 
'··1'1.l lf 125hfJ7 ~;12 

O'JIU 10126401 S20 
WdO ltJl2L4nl SI~ 

1091 I fJ 127J10 SIL 
O(il2 lu127J4(i s:·B 

n40J 75211L7fl2 SI 2 
(1lJt1/ 7~,,~B72(1() S6 

; ri 7fi ! 11 I 2 'j1, UO ~; 21 I 0510 Jr!l2fi40l 519 061] l0127J46 521) !\HI .l 7'J;>B7HHl SJJ 
1 on 1 01 ;>5(,(Jn !> 11 051() \1));'16401 521 0711 10127347 S25 11814 7~7BfJ.lnO S24 
1un J\lll~OO~i Sl') (15ln 10126401 58 0711 l01]7J47 52{J f1HJ4 /CJ2UtjJ/lll S21 
<~UJ'J JC1 J2'Jbl(I SZO fl4bl 10126402 Sll 0711 10127347 521 04:?1 752!lfl')0Q Sl2 
(•HJ9 j(\12'iLl0 Slq 046\ l01264C2 524 0711 10127347 524 n'dt.o 7'j2CJLIOI SIL 
(11)'1J l1Jl:?'1704 S9 0461 10126402 520 0711 10127347 525 (l'jJIJ 7'.i296ll1l SIS 
0£,45 l0l2'J712 S21 0461 10126402 527 0711 10127)47 527 P5J7 7529&~1 01 .SI, 
n~H'' 1012571:? 524 0461 1Pl26402 S22 0963 10127340 524 0537 7S21)tJ201 SIC. 

1190•1 llll2571J SlO 04ll l l 0 l 26402 s 1 q 09GJ 10127348 521 082') ?SJflOIOO SJ! 
r1740 J012'J7:?S 57 0461 I 0126402 Sl 3 0963 10127340 s21 C0~4 7SJf.I0200 SJ! 
fl740 t1H2r,725 SA 0•161 10126402 530 0480 12211011 Sl2 0629 75J0)204 Sl4 
(l!1!J5 101')'J72(. s:o !1461 10126402 510 1001 15003305 510 ll2SI 75J0570J S'i 
fJ7J9 ltJl2'l747 St' 04t;l 10126402 525 0619 1500J309 SlO O.l.~l 75J0570J SJl 
fi739 1n125747 s? 1J4A2 10126403 512 l oos 1 5003409 s l 0 11252 75105704 SJ! 
{ 1444 lfll 25Bll0 Sl 7 <14H2 10 l 2Li40) 520 1021 l 5012402 S24 f.J252 75Jr)5704 SS 
1,.-1.j•l j(J!;>')(J(I() f.17 ll4H2 lfl\:?6403 519 1021 15012402 S22 0254 75Jll'J7lJS 55 
r14 7 9 l 1' I ;> 'itJ r;J ~l I 7 11411? )ll\ 2L403 SJJ 119615164374 532 02'J4 7'JJ05"l05 SJ I 
t!4 79 l 1', I :!~IJll I S') u4H2 1012G403 SlO 0277 15165427 SI ll25J 75Jt.J57Uli S'.J 
t1479 l»11:?5Blll !->l'J ()482 10121'.i403 59 0978 15165U9G SIO 025.l 75305706 SJ! 
n479 10125fHil !;B 0572 10127102 Sl5 0620 17620324 510 0249 75JOS707 SS 
0479 1!11"5BOJ SI'.:. 0571 10127105 Sl 5 1127 17901501 S9 0249 75JOS707 SJ l 
l147'J l012S:.HOI Slf1 0571 10127105 SlO 1127 17901501 514 nlSO 75JO(d01 55 

044f1 llll251JflJ SIS 0571 10127105 516 1047 17901515 SJJ 0470 75JG8012 Sl4 

• t'44tl 101 :l5fHJJ SH 
0446 )(1125BOJ 59 
044b I fJl 250flJ S 16 

0764 10ll7106 so 
0894 10l27108 59 
0430 10127111 515 

0825 17901516 524 
0825 17901510 ~22 
OB25 17901516 519 

0470 75300012 Sil 
0414 75300100 513 
0085 75JJl90S S22 

77653386-E 8-43 



CROSS REFERENCE INDEX • ITEM I DENT NO SHCET ITEM !DENT NO SHEET ITEM !DENT NO SHEET ITEM ltEN1 NO SHEE1' 

osi4-mmw----sii-- ii6sns74ii7oi ____ -siii-- Hm-mni sr----59--- oan~-msfi6ii ·----sic--
OSl4 7SJl2011 Sil 041 J 7S74090l Sil 0689 7S884Sl6 Sl9 0960 776S7 no 510 

OSl4 7SJl201J S24 0412 7S749000 Sil 0689 7S884Sl6 520 04J6 776S7 37~ SIO 
04S6 75Jl3921 SI 2 0415 75749201 Sil 070J 75884517 S20 1170 776574l0 524 
0589 75314202 516 063 I 75751801 514 070J 75884517 Sl9 0833 776577li2 S2J 
042l 75Jl 5405 SI 2 10·· 1 7S75220J SJJ 1001 75884875 Sl9 1168 77(,57703 S2l 
0423 7Sll!i405 SI 7 040J 75769100 SI I 1081 75884875 520 0046 77657704 S2l 
061 J 75Jl5S<Jl SI 7 0972 75769200 SIO 1002 75884876 S20 0&07 77657706 S23 

0614 7Sll56UO SI 7 09S9 75774406 59 1082 7588487• S24 oOCiO 776!">77ll9 523 
0615 "ISJ 1 !i9Ul SI 7 0975 75774419 SIO 1002 75084876 Sl9 1130 77G57711 S23 

0404 75Jlb000 s 12 09b0 75774466 S9 0352 75884878 S6 Ofl5C.. 77rJ5771 J S23 
0404 7SJ lb008 Sl6 0841 7S774702 524 0515 75084887 S2fi ()fJCJ7 "17657714 sn 
0404 75Jl6008 s 15 0041 7S774702 S21 05 32 7S084•02 St'b ()C)f)7 77657714 S} J 

052S 7Sll6104 SIS 0255 7577H7Ul SS 0228 7SOU4907 s·l 1144 77657715 S:>J 
OS75 75316601 Sl6 0256 75778705 SS 0228 7S004907 !i]b Ollh7 1nr,-r11 A sn 
0407 7Sll7I02 512 U2S7 7S770710 SS 02JO 7588490H S2C. 11r,1 77L 1j"J7 l 'J ~2J 

053l 7Sll7200 s 15 02CiP 1s;1u111 SS 0230 7580490C SS O!J"J4 11L 1_,·1·1n1 S~J 

0!.J l 75Jl 7501 s IS P250 75776721 SS 0426 75085069 so 11'>7 "l'ICJ577i'li S~1 4 

0579 7SJl7701 s I b 0272 75770724 SS IOB4 758851 SO 521 1I51j 1·111i.,·1 J2h i12J 

OS29 75J 17900 til5 06H2 7S779067 !ilH OJ59 7SOBLJ47 SllJ l I 1jj nt.J'.J772() !i:'.l 

0405 75J 19001 s 12 ObOI 75JHIJOOO Sl6 OH9 7SOBL347 S6 1I7S 77LS 7 7 ~11) ~: 14 
OS27 75) 19(,0) SIL ObJ2 75792602 SI 4 OS 17 7SUB6J81 SI 7 OOG2 111,'iFIH ~}j 

ll7JO 7S722910 ~;u 0450 75792800 SI 7 2000 750B7326 S9 f) 1J24 77LS77H, ~; 2 j 
0730 75722~10 S7 UHi I 75793301 530 OS55 7S~07S62 SI l O'J4 l 77t.J57 7 J7 !i ~I j 

07l)J 7572292{.I ~:;II ORI I 7579JJOI S30 1179 7 5089099 51J o7':JJ 77b 1J774J !>t'J 
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WI RE LISTS 9 

9.1 INTRODUCTION 
The following paragraphs contain the Harness Assembly wire lists for the Disk 
Cartridge Drive Model 9427H. 

9.2 PRE AMP 
Wire 
Color 

Red 
Gray 

Gray 

Origin 

A P4-1 
-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-10 
-11 
-12 
-13 
-14 
-15 
-16 
-17 
-18 
-19 

A2P4-20 

9,3 RECEIVER 
Wire 
Color 

White 

White 

Origin 

A9P3-6 
A9P3-5 
A9P3-4 
A9P3-3 
A9P3-2 
A9P3-l 
A6SW-1 
A6Ll-1 
A1P3-1 
A1P3-3 
A1P3-2 

77614959-D 

Destination 

A3P2-1 
-2 
-3 
-4 
-5 
-6 
-7 
-8 
.. g 
-10 
-11 
-12 
-13 
-14 
-15 
-16 
-17 
-18 
-19 

A3P2-20 

Destination 

A6SW-3 
A6SW-2 
A6SW-3 
A5SW-3 
A5SW-1 

A6SW-2 
A6L2-1 
A6L2-2 
A6Ll-2 

Approximate 
Length Inches 

11 

11 

Approximate 
Length Inches 

26.2 
16.8 
27.8 
27.8 
17.5 

32.5 
30.5 
20.3 
45.0 

Remarks 

Remarks 

Closed 
Closed 
Normally Open 
Normally Closed 
Closed 
Not Used 
Normally 0Pen 

Not Used 

9-1 



9.4 RETRACT 
Wire 
Color 

White 
White 

A3P3-3 
A3P3-2 

*Twisted Pair 

Destination 

A4SW1 
A4SW1 

9,5 CAPACITOR 
Wire 
Color 

White 

t 

Origin 

AlClOl-(+) 
AlClOl-(-) 
A1C102-(+) 
A1Cl02-(-) 
A1C103-(+) 
A1Cl03-(-) 

Destination 

A1P5-3 
.\1C102-(+) 
A1P5-1 
AlP5-6 
A1P5-2 
AlP5-4 

9,6 SWITCH BOARD 
Wire 
Color 

Red 
Gray 

Gray 

9-2 

Origin 

A2P6-1 
A2P6-2 

-3 
-4 
-5 
-6 
-7 
-8 
-9 
-10 
-11 
-12 
-13 
-14 
-15 
-16 
-17 
-18 
-19 

A2P6-20 

Destination 

A5Pl-1 
A5Pl-2 

-3 
-4 
-5 
-6 
-7 
-8 
-9 
-10 
-11 
-12 
-13 
-14 
-15 
-16 
-17 
-18 
-19 

A5Pl-20 

App.L'oximate 
Length Inches 

6 
6 

Approximate 
Length Inches 

13 1/2 
7.8 

10.8 
10.8 
8 
8 

Approximate 
Length Inches 

36 

36 

*Remarks 

Normally Open 
Closed 

Remarks 

Remarks 

Switch Board 

Switch Board 
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• Wire Approximate 
Color Origin Destination Length Inches Remarks 

Gray A2P6-21 A9Jl-1 36 Lower Sensor 
-22 A9Jl-2 Lower Sensor 
-23 A9Jl-3 Lower Sensor 
-24 A9J2-1 Upper Sensor 
-25 A 9J2-2 Upper• Sensor 
-26 A9J2-3 Upper Sensor 
-27 A9J3-2 Receiver Harness 
-28 A9J3-5 Receiver Harness 
-29 A9J3-4 Receiver Harness 
-30 A9J3-3 Receiver Harness 
-31 A9J3-6 Receiver Harness 
-32 Not Used 
-33 Not Used 

Gray A2P6-34 36 Not Used 

9.7 DC SPINDLE CNO BRAKE) 
Wire Approximate 
Color Origin Destination Length (Inch) Remarks 

• White A2P5-3 A7K2-4 13.5 
A2P5-4 A7Kl-3 10.7 
A7Kl-3 A7K2-3 5.0 
A2P5-5 A7Kl-4 11. 4 
A2P5-6 Not Used 
A2P5-7 Not Used 
A2P5-8 Not Used 
A.2P5-1 Not Used 

9.8 AC SPINDLE (NO BRAKE) 
Wire Approximate 
Color Origin Destination Length (Inch) Remarks 

White A1P14-2 A7K2-1 9.5 
Green AlPl-4 E4AC (GND) 10.0 
White A7Kl-2 A7Cl-TOP 7.5 
White A7Kl-l A7K2-2 5.3 

9.9 DRIVE MOTOR AND CONNECTOR (NO BRAKE) 
Wire Approximate 
Color Origin Destination Length (Inch) Remarks 

Red A7Bl A7Cl-B 10 1/2 
Blue A7Bl A7K2-2 10 1/2 
Yellow A7Bl A1Pl4-1 14 1/2 • White AlP14-2 A7K2-l 6 

A1P14-3 Spare 
Green A1P14-4 E4 (AC) 5 1/2 Mot Plate - GND 
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9.10 
Wire 
Color 

White 

AC BRAKE 

Origin Destination 

A7CR2-NG 
A7CR2-PS 
A7CR2-AC1 
A7CR2-AC1 
A7K3-5 
A7Cl-TOP 
A7Kl-1 
A 7Kl-1 
A7K3-2 
A7CR2-AC2 
E4 (AC GND) Green 

White 

A7TB1-A 
A7K3-6 
A7K3-3 
A7K2-2 
A7TB1-B 
A7Kl-2 
A7F01-2 
A7K2-1 
AlP14-2 
A1P14-3 
A1P14-4 
A1P14-1 , A7F01-1 

9.11 DC BRAKE 
Wire 
Color 

White 

White 

Origin 

A2P5-1 
A2P5-3 
A2P5-4 
A7K2-3 
A7K2-3 
A2P5-5 
A2P5-6 
A2P5-7 
A2P5-8 
A 7Jl- 15 
A6Jl-l6 

Destination 

A7Jl-3 
A7Kl-2 
A7Kl-3 
A7Kl-3 
A 7Kl-17 
A7Kl-4 
A 7Kl-1 
A7K3-B 
A7Hl-4 
A7K3-A 
A 7K2-4 

9.12 POWER AND LOGIC 
Wire 
Color 

Red 
(Stripe) 
Gray 

Gray 

9-4 

Origin 

AlPl-1 

-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-10 
-11 

A1P1-12 

Destination 

A P2-1 

-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-1 
-11 

A2P2-12 

Approximate 
Length (Inch) 

8.8 
6.5 
6. 5· 
8.8 

10.2 
6.5 
2.0 
4.5 
7.5 
4.2 

10.2 
3.2 

Approximate 
Length (Inch) 

8.8 
8.8 

14.5 
3.8 
4.3 

13.5 
8.8 
6.5 
8.8 
6.5 
5.3 

Approximate 
Length (Inch) 

12 

12 

• 
Remarks 

J Same Terminal 

=:}-same Terminal 

Remarks 

Jsame Terminal • 

Remarks 

• 
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• Wire Approximate 
Color Origin Destination Length (Inch) Remarks 

Gray AlPl-13 A2P2-13 12 
-14 -14 
-15 -15 
-16 -16 
-17 -17 
-18 -18 
-19 -19 
-20 -20 
-21 -21 
-22 -22 
-23 -23 
-24 -24 
-25 -25 
-26 -26 
-27 -27 
-28 -28 
-29 -29 
-30 -30 
-31 -:H 
-32 -32 • -33 -33 

Gray AlPl-34 A2P2-34 12 

9.13 POWER SUPPLY CHASSIS I I 
Wire Approximate 
Color Origin Destination Length (Inch) Remarks 

Brown AlTl-1 A1J12-1 9 
Red AlTl-2 A1J12-2 8 1/2 
Red AlTl-2 A1J14-3 10 
Orange -3 A1J12-3 8 
Yellow -4 A1J12-4 7 3/4 
Yellow -4 A1J12-11 6 1/2 
Yellow -4 A1J14-1 7 1/2 
Green -5 A1J12-5 7 1/2 
Blue -6 A1Jl2-6 7 
Violet -7 A1J12-7 6 
Violet -7 A1Jl3-3 6 
Gray -8 A1J12-8 6 1/2 
Gray -8 A1Jl'4-2 5 3/ 4 
White -9 A1J12-9 7 3/4 
White -9 Not Used 7 Not Used 
W /Black -10 A1CB2-2 10 
W /Black -10 A1P4-4 15 
W /Brown -11 A1P4-3 14 • W/Red -12 A1CB2-1 10 
W/Orange -13 A1CB3-1 3 1/2 
W /Yellow -14 A1C104-(-) 6 
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Wire 
Color 

W /Green 
White 

White 
Green 
Green 
Green 
White 
White 
White 
White 
White 
White 
White 
White 

9-6 

Origin Destination 

AlTl-15 A1CB3-2 
AlCBl-2 AlJ12-14 
AlCBl-4 AlJ12-15 
AlCRlOl-AC A1CB2-3 
AlCRlOl-AC A1CB2-4 
AlCRlOl-(+) A1P4-1 
AlCRlOl-(-) A1P4-6 
A1J12-12 A1J13-1 
A1C104-(+) A1P4-2 
A1C104-(-) A1P4-5 
A1J13-2 E3 (AC) 
A1J14-4 E3 (AC) 
AlFLl-2 E3 (AC) 
AlFKl-3 AlCBl-1 
AlFLl-1 AlCBl-2 
AlCB2-5 A1P8-1 
A1CB2-6 A1P8-2 
AlCB 3-4 AlCR102-AC 
A1CB3-3 A1CR102-AC 
A1CR102-(+) A1CB2-AUX NO. 
AlCB2-AUX A1C104-(+) 

Approximate 
Length (Inch) 

5 1/2 
15 
14 

4 
4 1/2 
7. 1/2 
7 1/2 

11 
18 1/4 
18 1/2 
6 1/2 
6 1/2 
9 

12 3/4 
13 1/2 
8 1/2 
8 1/2 

12 
12 
15 
14 1/2 

• 
Remarks 

• 

• 
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PREFACE 

This Manual provides the information needed to install, operate and maintain the 
Magnetic Peripheral Inc. Fault Isolation and Retention Module (FIRM) and is 
intended to serve customer engineers and operators who require detailed 
information about the Firl.M. 

This product is intended for use only as described in this document. Magnetic 
Peripherals Inc. cannot be responsible for the proper functioning of undescribed 
features or undefined parameters . 
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1.0 GENERAL DESCRIPTION 

The Fault Isolation and Retention Module (FIRM) is a self-contained, passive, 
fault detection and storage device, intended for use with Model 9427H HAWK 
Cartridge Disk Drive. 

FIRM can continuously monitor HAWK performance reporting d"!tected faults 
on LED indicators. 

2.0 FUNCTIONAL OPERATION 
FIRM circuitry includes two functional sections: Fault Detection and Fault 
storage and display. 

Support circuitry for these sections includes positive and negative 5 volt power 
supplies and rechargeable Nickel-Cadmium batteries which permit retention 
of fault information under certain supply voltage or AC line failures, 

To keep the batteries charged on the FIRM board, leave the board installed 
in a disk drive during normal operation with switches (DISPLAY, 'LEAH, 
AHl\l and TH.AP) in the down or center position . 

2.1 FAULT DETECTION 

FIRM Fault Detection Circuitry includes analog voltage comparators and 
digital logic. 

Multiple Voltage Comparators (U7, Ul3, Ul9, U26 U31, U35, and associated 
discrete components) monitor voltage levels in the HAWK. Hefcrence levels 
for these comparators are derived from Zener Diode Sources VRl and VR2. 

Logicnl fault monitoring is performed by a number of independent CMOS 
circuits which eheck: 

1. Control Faults (failure of Controller or HA WK to properly control READ/ 
WIUTE/EHASE fw1ctions) Ul through U6. 

2. Servo Drift (failure of Servo to hold heads on track during READ or WHITE 
operation) Ull, Ul2, 

3. Sector Sensor/Speed detect failure (errors of Fixed Disk Sector Sensor, 
Cartridge Sector Sensor, Speed detection circuitry, or Spindle drive 
system) US, U9. 

Both nnalog and logical sections of the Fault Detection Circuitry drive Fault 
Storage and display circuitrv 

75735!JOO -C 1-1 



2.2 FAULT STORAGE AND DISPLAY 

Associated with each of twenty conditions monitored by the Fault Detection 
Circuitry is a storage cell (Latch) and a LED indicator. Latches (Ul5, Ul6, 
U17, U24 U34) and LED's (IBl through IB20) are controlled by four switches: 

DISPLAY - (Up Position) Enables the LED's to indicate the state of each associated Latch. 
May be turned OFF to reduce current drain of FillM. 

ARM - (Up Pas ition) Enables a Fault Signal to set a corresponding Latch which will 
· remain set until cleared. 

CLEAR - (Up Position) Prevents storage of data. Fault Signals can cause corresponding 
LED's to glow only as long as Fault Signal persists. 

TRAP :- (Up Position) Overrides ARM switch as soon as one Fault is detected. Storage 
of additional Fault Signals is prevented. Used to indicate the first 
of multiple faults. 

3.0 INSTALLATION AND ACTIVATION 
In the HAWK Card Cage, the second slot from the end (J8, next to the Control 
Board) is reserved for FIRM. Make sure power is turned OFF. 

Orient FIRM the same as the other boards, solder side nearest the Actuator, 
and il1sert it firmly into place. 

With power on, turn CLEAR Switch ON then OFF to remove any transient 
induced fault information which may be stored. FIRM is ready for operation, 
turn ARM Switch ON. 

3.1 PASSIVE FAULT MONITORING 

With ARM ON, and CLEAR, DISPLAY, and TRAP all OFF, FIRM will monitor 
and store any detected Fault for as long as may be desired. At the end of the 
monitoring period HA WK is stopped (without removing power to the HA WK), 
the Card Cage is opened and the ARM Switch turned OFF. DISPLAY may be 
turned ON and the contents of the Fault latches examined. 

This mode represents the first level of diagnostic activity using FIRM. 

1-2 75735900-C 
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3.2 INTERPRETATIVE FAULT MONITORING 

Multiple or transient Fault Conditions may require a more sophisticated level 
of diagnostic activity. FIRM may be used in conjunction with a HA WK Minitester 
or other Exerciser. 

If it is desired to watch the LED indicators the DISPIA Y Switch is left ON. 

At the conclusion of each Diagnostic step the Fault Latches may be reset with the 
CLEAR Switch. 

Apparently simultaneous Faults may often be separated by turning the TRAP 
Switch ON. The first Fault to occur will be stored and may be displayed, all 
other Faults will be prevented from setting the Fault Latches. 

A visual indication of the duration of transient Faults (Voltage fluctuations, etc.) 
may be displayed if the CLEAR Switch is left ON. Each Fault will be displayed 
as long as it persists, but there will be no storage. After each step of a 
Diagnostic Test the CLEAR Switch should be turned OFF, then ON again, to 
reset Fault detection logic. 

4.0 INTERPRETATION OF INDICATIONS 

This section details the meaning of the twenty indicators. Once the FIRM has 
been install eel, cleared, and armed, fault indicators a re reliable through START I 
STOP and RUN cycling. Any A. C, power interruption long enough to cause an 
Emergency Retract, however, will invalidate all FIHJ\I results (exeept #B, 10, 
nnd 11) as described in the following table. 

INDICA-
TOR NO MNEMONIC 

1 SERVO VOLT 

2 PRE. VOLT 

3 RWE. VOLT 

75735!JOO 

INTERPRETATION 

The positive or negative 15 volt regulator on the 
Sc>:..·vo Board has exceeded the range 10 to 20 volts; 
replace this Hoard. IIA WK should have performed 
an Emergency Retract; if not, replace Control Board. 

The positive or negative 15 volt regulator on the 
Servo Preamp Board has exceeded the range 10 to 
20 volts; replace this Boa rel. IIA WK should have 
performed an Emergency Retract; if not, replace 
Control Board. · 

The positive or negative 15 volt regulator on the Read/ 
Write/Erase Board has excccclecl the range 10 to 20 
volts; replace this board. There should not have been 
a retract . 
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4 SECT. VOLT 

5 CMD. ERR 

6 RD. DRIFT 

7 WR. DRIFT 

8 DR. VOLT 

9 POS. 5. VOLT 

10 POS. 22. VOLT 

1-4 

The positive 15 volt regulator on the Sector Board 
has exceeded the range 10 to 20 volts; replace this 
board. Sector sensors are driven by this voltage and 
may have sustained electrical damage; check them. 

The Control Board has commanded the Data Recovery 
Board to read or the Read/Write/Erase Board to 
write or erase during a seek (not on cylinder). 
Replace Control Board and check again to insure that 
it is not a controller error. 

The actuator has drifted off cylinder during a rf!id 
operation. This condition will not cause a HAWK 
fault state until the heads move a full cylinder away. 
Thus a RD. DIUFT without a HA WK front panel FA ULT 
indication suggests drift or overshoot rather than 
out right failure. 

The actuator has drifted off cylinder during a write or 
erase operation. If controller integrity is assured and 
there are no voltage faults, the Servo Board Servo 
Preamp, and Power Amplifier are all suspect. 

The Data Recovery Board negative 5 volt regulator has 
exceeded the range 3. O to 6 volts. Before replacing 
this board, measure the -7. 5 volt line from the Power 
Board to the Data Recovery Board (Jl2-B27). If it is 
too high, the regulator (ARl) on the Data Recovery 
Board may be damaged. 

The HA WK positive 5 volt supply has exceeded the 
range 3. 0 to 6 volts; if there are no other system 
supply voltage faults (IFlO #11), replace the Power 
Board. There may be extensive electrical damage 
to HA WK if the 5 volt overvoltage protection circuit 
(OVP) on the Power Board has failed. 

The HA WK positive 22 volt supply has exceeded the 
range 15 to 30 volts. Replace the Power Board. 
Damage to individual positive 15 volt regulators on 
the other boards may ha.ve been sustained. 
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11 NEG. 24. VOLT 

12 WR. PROT. FLT 

13 CR. FLT. DET 

As #10 except negative 24 volts. 

NOTE 

If #9, 10, and 11 are all on, there has been an A. C. 
power interruption, and all other fault indicators are 
invalid. 

The Control Board has commanded a write or failed 
to inhibit a write or erase to the Read/Write/Erase 
Board under Write Protect status. Replace the Control 
Board (no controller error could cause this fault). 

The Read/Write/Erase Board current fault circuitry 
indicates one of the following conditions: 

a. Head write current without erase current. 

b. Head erase current without write current. 

c. More than one head selected for write/erase. 

d. Excessive current leakage on write driver output 
during a read operation. 

FIRM, like the Control Board, blanks the current fault 
condition for 60 usec after a change in write or erase 
commands to allow for pre-erase head operation. 

14 SEEK. ERROR A Seek Error has been detected by the Servo Board. 

15 WR. CONT. FLT The Control Board has issued one of the following 

75735900 

faulty commands to the Read/Write/Erase Board: 

a. Spurious Write Enable (no Write Gate present from 
controller). 

b. Spurious Erase Enable (no Erase Gate present from 
controller). 

c. Write or Erase Enable present with Write/Erase 
Inhibit (may be accompanied by #12). 

d. Write or Erase Enable present during HAWK.FAULT 
state. 

Controller error is not a possible ca.use for any of these 
conditions . 
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16 

17 

18 

19 

20 

RD. AND. WR 

FD. FLT 

CD. FLT 

The Control Board has issued a Write or Erase Enable 
during a read operation. Controller may also be at 
fault. 

The fixed disk sector sensor is not generating pulses. 
Check sensor adjustment, replace if necessary. There 
should have been an Emergency Retract. If not, replace 
Control Board. 

The cartridge disk sector sensor is not· generating pulses. 
Check sensor adjustment, replace if necessary. There 
should have been an Emergency Retract if the condition 
persisted for more than a few seconds. 

DRIVE. FLT No pulses are received from either sector sensor, but 
the 15 volt sensor supply is good (#4) and the HA WK is 
in RUN state. Thus the spindle is not turning because 
of motor, motor control, or drive belt failure. However 
the possibility that both sector sensors have failed should 
be examined, particularly if the Sector Board has to be 
replaced for overvoltage. 

SPD. DET. FLT The Sector Board speed detector, while receiving valid 
sector pulses, has failed to produce an up-to-speed 
signal. Replace the Sector Board and, if there was no 
Emergency Retract, the Control Board. 

5.0 DIAGRAMS 

This section contains diagrams that describe the Fault Component Board Assembly 
in terms of the functions it performs. 

Figure 5-1 is the Printed Circuit Board Schematics and Figure 5-2 contains the 
Assembly Drawing and Parts List. 
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• IDENTIFICATION 
ITEM NO. NUMBER DRAWING TITLE REMARKS 

75863204-0 Component Bel. Asm. 
1 75863103-0 Board P. C. - Fault 
2 15135000-6 CMOS 4001 Quad 2 Inp 
3 15133000-8 CMOS 400 Dual 4 Inpu 
4 15133200-4 CMOS Quad 2 Input Na 
6 15133400-0 CMOS 4013 D Type F/F 
7 15133500-7 CMOS 4019 And/or Sel 
8 15133700-3 CMOS 4023 Triple 3 
9 15133900-9 CMOS 4025 Triple 3 
10 15134700-2 CMOS 4049 Hex Invert 
11 15134800-0 CMOS 4050 Hex Buffer 
12 15164435-8 IC 4538 
13 15129200-0 Transistor 
14 15126600-4 I. C. LM339 
15 15151500-4 Voltage Reg. 
16 15130400-3 Volt Regulator 
18 50240101-1 Volt Reg 5. 1 V 1N751A 
19 94372500-2 Light Emit Diode 
20 50241001-2 Diode Silicon 
21 51736700-9 Diode 1N914A 
22 75884149-8 Battery NICAD, 1. 25 V 
23 94263907-1 Toggle Switch • 24 75009903-8 Res Pac 2% 220 (13) 
25 24500141-7 Res, Fixed Comp 1/2 W 5% 120 
26 94360160-9 Res 1/4W 1%42, 2 
27 94360187-2 Res l/4W 1%80. 6 
28 94360246-6 Res l/4W 1%301 
29 94360287-0 Res 1/4W 1%806 
30 94360300-1 Res l/4W 1%1. OOK 
31 94360335-7 Res 1/4W 1%2.32K 
32 94360346-4 Res l/4W 1%3. OlK 
33 75009969-9 Res Pac 2% 1. OK (7) 
34 94360400-9 Res l/4W 1%10. OK 
35 94360419-9 Res 1/4W 1%15.8K 
36 94360457-9 Res l/4W 1%39.2K 
37 94360500-6 Res 1/4W 1%100K 
38 94360532-9 Res 1/4W 1%215K 
39 75009981-4 Res Pac 2% 3 3K (7) 
40 94360392-8 Res 1/4W 1% 9. 09K 
41 92496271-5 Capacitor 330PF 
42 92496219-4 Capacitor 2200 PF 
43 51798249-2 Cap Fxd Ceramic 50V 
44 92496227-7 Cap 100 V 20% . 01 UF 
45 24504353-4 Cap lOV 20%33UF 
46 17706035-7 Cap 50V 20%. 22UF 
47 75752400-4 Transistor 
48 50240115-1 Diode Silicon 
49 75738302-1 Rivet • 50 94243400-2 Conn-Card Mtd 62SOCK 

FIGURE 5-2. ASSEMBLY DRAWING AND PARTS LIST (SHEET 2 OF 3) 
1-12 757 35900-F 
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ITEM NO. 

51 
52 
54 
55 
56 
57 
58 
59 
60 
61 

IDENTIFICATION 
NUMBER DRAWING TITLE 

94360556-8 
94360317-5 
94245412-5 
83450800-4 
95882700-8 
94335900-0 
83479801-9 
10125703-8 
75312701-8 
94263909-7 

Res 1/4W 5% 383K 
Res 1/4W 1% 1. 50K 
Post-Wire Wrap 
Strap Battery Hldown 
Connector 
Pad-Transistor Mtg 
Key, Inject, Mold 
Ser Flat Hd 
Adhesive, Epoxy 
Sw Toggle, PC 

REMARKS 

FIGURE 5-2, ASSEMBLY DRAWING AND PARTS LIST (SHEET 3 OF 3) 
75735900-F 1-13/1-14 
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SERVICE BULLETIN 
EDITED BY CUSTOMER ENGINEERING DIVISION 

CDC HAWK DISK DRIVE 
INSTALLATION AND ADJUSTMENTS 

(2200 SYSTEM COMPATIBILITY) 

This bulletin describes the installation and adjustments pro­
cedures for the CDC Model 9427H (Hawk) Disk Drive when 
used in the 2200 system. For more detailed information on the 
Hawk, refer to Field Level Maintenance Guide (03-0072) • 

NOTICE: 

This document is the property of Wang Laboratories, Inc. 
Information contained herein is considered company propri­
etary information and its use is restricted solely to the 
purpose of assisting you in servicing Wang products. Repro­
duction of all or any part of this document is prohibited 
without the consent of Wang Laboratories. 

10.88 
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1. 

1.1 

GENERAL 

Specifications 
~ 

TABLE 1-1 

Track Density 

Access Times 

Maximum 

Track to Track 

Average 

Spindle Speed 

Recording 

Mode 

Density 

Transfer Rate 

Cylinders 

Sectors 

Storage Medium 

Read/Write Heads 

Environmental (Operating) 

Temperature 

Temp. Change Rate 

Humidity 

Altitude 

3 

SERVICE BULLETIN NO. 88 

200 TPI 

60 ms 

7.5 ms 

35 ms '+lms 

2400 rpm 

Double Frequency 

2200 BPI (Inner most Track) 

2,500,000 BPS 

408 

24 

type 5440 Cartridge 

CDC ramp-loading with 

straddle erase. 

60°F to 90°F 

12°F per hour 

10 to go% (non condensing) 

0 to 10,000 Ft. (3,048M) 

" 

• 

• 
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Electrical 

Input Power 

60 Hz units 

50 Hz units 

Power (Nominal) 

1.2 Compatibility 

100-250 volts rms in 10 

volt increments (+10% -

15%), 59-60.6 Hz single 
phase. 

100-250 volts rms in 10 

volt increments (+10% -

15%), 49-50.5 Hz single 

phase. 

310 Watts, 1050 BTU/hr 

The Hawk disk drive will be compatible with 2260C or 22608 

systems provided that R3 proms or above are installed in the 

2260C/BC. The Hawk disk must never be installed on a 22608 system. A 

Hawk drive on 2260C/BC, with R3 proms will be able to read a pack 

generated on a 2260B. A pack generated by a Hawk on a 2260C/BC (with 

R3 proms) will be able to be read by a 2260B • 

4 
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2. INSTALLATION 

2 .1 Unpacking 

A) Upon arrival at the installation site, inspect shipping 

cartons for possible damage. If severe damage is suspected, 

the carrier must be notified. 

B) The Hawk Drive may be packed with or without the lower 

furniture. 

C) The most common packing method is detailed in Figure 2-1. 

D) 

Reference this figure and remove the drive from packing 

container. The packing material should be retained for 

possible future use. 

Clean the unit thoroughly. Small particles of packing dust 

should be removed, especially from the cartridge receiver 

area. Rolled up masking tape can be used for this purpose. 

2.2 Inspection Checklist 

Before applying AC power to the drive, check the following: 

A) Remove the electronics cover by ioosening the two screws on 

the sides and removing one screw in back. Inspect unit for 

damage or loose hardware. 

5 
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• 
~ OUTER CAR TON 

• INNER CARTON 

• ....... ..... _PLASTIC COVER 

~PLYWOOD BOTTOM 

FIGURE 2-1 PACKAGING FOR HAWK DISK DRIVE (Without 

• Lower Furniture Assembly) 



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

SERVICE BULLETIN NO. 88 

B) Remove carriage lock pin (Ref. Figure 2-2) and store on side 

of magnet as shown. 

C) Remove all PCB's and check option select switches per 

Section 2.3 of this bulletin. (See Figure 2-2A) 

D) Check for mandatory ECN's as per Section 6 of this bulletin. 

E) Ensure that thP. Wang disk I/O cable(s) is connected to the 

Hawk. 

7 
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NOTE 

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

TO INSTALL: INSERT STRAIGHT LEG 
OF PIN INTO SMALL HOLE IN ACTUATOR 
FRAME, TWIST 90° COUNTERCLOCKWISE, 
PRESS DOWN, AND ALLOW PIN TO 
RETURN TO NORMAL POSITION. 

TO REMOVE: TWIST 90° COUNTERCLOCKWISE 
AND POLL UP. 

FIGURE 2-2 CARRIAGE LOCK PIN - (Removal & Storage) 
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SERVICE BULLETIN NO, 88 

2.3 Switch Setting 

In Figure 2-3 thru 2-8 are shown the option select switch 

settings for the Hawk disk when used on a Wang 2200 System . 

10 
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0 s 0 f 
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FIGURE 2-4 SECTOR BOARD (Synchronous Sector Counter) 
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CONTROL BOA.qo 

~ INDICATES SWITCH POSITION 
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00~000 
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0 s 0 
N 1 ~ 
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• lX 
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READY STAYS TRUE 
DURING FAULT CONDITION 
200 TPI 

NO FIXED DISC 

ACTIVE LOW INTERRUPT 

ACTIVE HIGH INTERRUPT 

R. T .Z.S. RESETS FAULT 

SPARE 

FIXED DISC 

ACTIVE HIGH INTERRUPT 

ACTIVE LOW INTERRUPT 
R, T,Z,S. DOESN'T RESET FAULT 

SPAAE 

FIGURE 2-5 CONTROL ASSEMBLY - SWITCH SETTINGS 
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ON 
51 

t8l INDICATES SWITCH POSITION 
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FIGURE 2-6 SERVO BOARD ASSEMBLY - SWITCH SETTINGS 
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DATA RECOVERY BOARD 

INDICATES SWITCH POSITION 
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FIGURE 2-7 DATA RECOVERY BOARD ASSEMBLY - SWITCH SETTINGS 
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UNIT HLICJ (STAI). 
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2.4 Controls and Indicators 

Figure 2-9 depicts the locations of the control and indicators. 

All switches and indicators are pre-assembled on a printed circuit 

board and mounted behind the control panel assembly. The control 

panel contains separate write protect switches and indicators for the 

fixed and removable disks. When used on the 2200 system, these 

switches should be disabled by using a nylon spacer (WL #452-0104), 

supplied to prevent the operator from using this feature of the 

drive. A functional description of the controls and indicators are as 

follows: 

POWER SUPPLY ASSEMBLY 

AC Circuit Breaker (CBI) 

DC Circuit Breaker (CB2) 

CONTROL PANEL 

Start/Stop Indicator/Switch 

17 

Provides AC power circuit 

protection, and main power 

switching. 

Provides Logic (DC) circuit 

protection. 

Start switch energizes 

spindle motor and initiates 

the first seek provided the 

following conditions are met: 

1. Circuit breakers are on .. 

2. Disk cartridge and cover 

properly installed. 

3. Cartridge hold-down 

clamps are closed. 

• 

• 
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STAlT FAULT 

STOP IEADV ACTIVE IESET 

I 
WllTE PROTECT 

CART I FIXEC 

I I 

CAUTION 

DO NOT IEMOVE THE DISK 
CARTRIDGE UNLESS THE 
SLOT IS IN THE ILACK AREA. 

A COIN MAY BE USED TO 
MAKE THE ALIGNMENT • 

·........ I .. -. a 
"I:~ 

I 

j 

I 
I 

FIGURE 2-9 CONTROLS AND INDICATORS 
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BOTTOM VIEW 



Start/Stop Indicator/ 

Switch (cont'd) 

Ready Indicator 

Active Indicator 

Fault Indicator/Switch 
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Depressing the alternate action Start­

/Stop switch at any time after the 

start cycle is initiated will cause 

the machine to stop. When the switch 

is depressed to stop machine, the 

indicator light remains illuminated 

until disk rotation has stopped. The 

interlock solenoids energize at this 

time to permit access to cartridge. 

Illuminates when the unit is up to 

speed, the heads are loaded and the 

unit is ready for use. Extinguishes 

during any fault, emergency retract, 

or stop operation. 

Illuminates when the unit is actively 

engaged in any mode, i.e., direct 

sP.ek (forward or reverse), return to 

zero seek or read/write/erase. 

Indicator illuminates when any fault 

exists with the exception of a line 

power failure. In the event of a 

momentary· line power drop, the heads 

will go into an emergency retract and 

the unit will stop. However, the 

unit will restart automatically when 

the power returns to normal. In the 

even of a non- damaging fault (see 

Section 7), the fault indicator will 

be illuminated but can be reset by 

either a return to zero command or by 

pressing the fault switch. 

• 

• 
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W/Protect Cart. 

W/Protect Fixed 

This alternate-action switch remains 

slightly depressed, and is lit when 

on. When on, writing and erasing of 

data on the cartridge disk is 

inhibited. 

This alternate-action switch remains 

slightly depressed, and is lit when 

on. When on, writing an<l erasing of 

data on the cartridge disk is 

inhibited. 

2.5 Power Up Sequence 

A. Verify connection of all power and I/O cables. AC power may 

be supplied from the lower furniture depending upon the 

assembly suppli~d. 

CAUTION 

A fault will occur on power up if a 

cable with terminating resistors is 

not installed on the drive. This is 

a command fault and will occur be­

cause of improper signal termination. 

B. Verify the Start/Stop switch is in STOP position (out). 

C. Actuate DC breaker, CB2 (rear of power supply reference 

Figure 2-9). Actuate AC breaker CB! and verify operation of 

blower motor. 

NOTE: 

The AC breaker will not lock in the ON 

position unless the DC breaker is also 

in the ON posii..:i.on. 

20 
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D. Open the pack locks and inst.all a disk cartridge. 

E. Depress Start/Stop switch and verify Start/Stop indicator 

illuminates. 

F. Verify that the Fault indicator remains off. 

G. Approximately 65 seconds after the Start/Stop switch is 

depr~ssed, the heads should load and the Ready indicator 

will illuminate. T~e disk is r.ow ready to receive Seek, 

Write, and Read co~mands fr~m the controller. 

H. Check adjustments per Section 3 of this bulletin to ensure 

compatibility. 
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3. ADJUSTMENTS 

The following items are necessary to complete the adjustments: 

Tri-Bit Alignment Pack 

465 Oscilloscope (or equivalent) 

Hawk R/W/E Head Al:l.gnment Tool 

Hawk PCB Extender 

7213 Disk Exerciser or 7013 Disk Exerciser 

NOTE: 

These adjustments should be performed 

in order as shown in this bulletin. 

Temperature Stabilization: 

1. If disk unit has not been operating, allow unit to 

exercise for twenty minutes. For an additional ten 

minutes, allow unit to sit in a heads loaded, unit ready 

condition. Perform this with electronic cover on. 

2. If disk has been operating, allow unit to sit in a heads 

loaded, unit ready condition, for ter1 minutes (with 

electronic cover on), before proceeding with adjustments. 

3.1 7213 DISK EXERCISER OPERATION 

The 7213 Hard Disk Exerciser board is a testing device that 

allows the user to operate the Diablo Models u3, 44B and the CDC Hawk 

Disk drives independently of a CPU. The 7213 is useful in performing 

disk drive alignments and general disk drive testing • 

22 
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7213 OPERATIONAL DESCRIPTION 

A. Switches and Indicators 

The 7213 tester has two rows of switches, 6 cables, and 5 test 

points. Their labels and functions are as follows: 

1) TKl through TK256 (switch #'s 2 through 10 in Figure 3-1) -

These are the track address switches. A track address is 

selected by setting the appropriate track address switches 

to ON. When the SEEK button is then pressed, the heads 

will move to the selected track. If the LOAD button is 

pressed, the selected track addrP.ss will be loaded into 

the multiplexer of the exerciser board. 

2) DS - DISK UPPER/LOWER (switch #11 in Figure 3-1) - When 

ON, the upper (removable) disk is selected; when OFF, the 

lower (fixed) disk is selected. 

3) HS - HEAD UPPER/LOWER (switch #12 in Figure 3-1) - When 

ON, the upper (removable) disk is selected; when OFF, the 

lower head is selected. 

4) RND - RANDOM TRACK GENERATOR (switch 1113 is Figure 3-1) -

When ON, a random track pattern is generated; when OFF, 

the random track generator is off. 

5) ALTERNATE SEEK (switch #14 in Figure 3-1) - When ON, the 

head positioner will continuously seek between two 

addressea: the address set on switches TKl through TK256, 

and the address previously loaded into the multiplexer of 

the exerciser board (by a LOAD operation). 

6) SEEK (switch #15 in Figure 3-1) - Pressing this momentary 

contact switch will move the heads to the address set on 

switches TKl through TK256. 
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7) RST - RESTORE (switch #16 in Figure 3-1) - Pressing this 

momentary contact switch will position the heads at track 

zero. 

8) CONT. RST. (switch #17 in Figure 3-1) - When ON, the head 

are repeatedly positioned to track zero. 

NOTE: 

RST or CONT. RST will override the 

RND and ALTERNATE SEEK switches. 

9) RESET (switches #18 in Figure 3-1) - This momentary contact 

switch resets the exerciser. 

10) DISP - DISABLE (switch #19 in Figure 3-1) - When ON, the 

track address is disabled. The head will remain positioned 

wherever it is when the DISP switch is turned on . 

11) LOAD (switch #20 in Figure 3-1) - This momentary contact 

switch loads the track address (selected by switches TKl 

through TK256) into the multiplexer of the exerciser. 

12) UNIT SELECT (switch #1 in Figure 3-1) - This 5-bank rocker 

switch has the following functions: 

A. SW! - Selects 100 TPI or 200 TPI for the random 

generator. During the random mode, switch 1 of rocker 

switch has control of the random generator. If SWl is 

ON, the random address generated at any time will not be 

greater than 128. If SW! is OFF, the random address can 

be greater than 128. This switch is active only when the 

RANDOM switch is on. 

B. SW2 - Selects Unit 1 . 

C. SW3 - Selects Unit 2. 

D. SW4 - SW5 not used. 
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FIGURE 3-1 7213 DISK EXERCISER BOARD (Older Revision) 
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The 7213 board has 12 LED indicatorR; nine of these LEDs indicate 

the selected track address (1 through 256). The remaining indicators 

are described below. 

B. 

13) LAI - LOGICAL ADDRESS INTERLOCK - When ON, it indicates 

that an illegal track address has been selected. The 

maximum legal address for the Model 43 and 203. For the 

Models 44A/44B and CDC Hawk, the maximum legal address is 

407. 

14) SI - SEE.I, INCOMPLETE - If ON, it indicates that the heads 

did not move to the selected track address. 

l~\ RSRW - READY/SEEK/READ/WRITE - When ON, it indicates that 

the disk drive is ready to do another Seek, Read, or 

Write operation . 

Test Points 

The 7213 has five test points. 

1. 

2. 

3. 

4. 

5. 

"+ SECTOR" -- Time from Index to first sector, used to 

obtain index to sector compatibility. 

"RSR" -- Monitors Drive Ready (this is the "ON CYLINDER" 

signal from the Hawk). 

INDEX" -- Index Mark coming from the disk. 

"- SECTOR" -- Monitors Drive Sector marks. 

"TP 1" -- this is the output of the Amplifier on the 7213 

that is used with the head cables . 
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CONNECTING THE 7213 TO THE HAWK 

A. Disk Cables -

B. +SV Cables -

c. -SV Cables -

D. Head Cables -

E. GND Cable -

SERVICE BULLETIN NO. 88 

The Jl and J2 connectors are used to 

connect the ribbon cables from the 

disk drive. For the 2200VS and 

2260C/BC, a special set of connectors 

are provided. To test a disk drive, 

simply unplug the cables from the 

system and plug them into appropriate 

connectors of the 7213 exerciser 

board. 

The 7213 has two +S volt cables: one 

with an E-Z hook connector and the 

other with a single pin Molex 

connector. 

~ single pin Molex connector is 

used with the CDC Hawk disk drives. 

On the Winchester 1/0 board, connect 

the cable to the center pin of the 

three-pin connector (J6) as shown in 

Figure 3-2. 

On the CDC Hawk drives connect the 

-SV cable to TP9 on the AGC Servo 

Preamp Board. See Figure 3-3. 

The large head cable connector plugs 

into the upper or lower head cables 

of the disk drive: 

Connect the GND cable to logical +OV 

for all models. (Card cage chassis 

for the Hawk) 
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Jf\ cnNNFCTOR 

CONNECTOR-----_.. 
Pl 

PIN 1 PLUG MOLEX CONNECTOR 
INTn CENTER PIN (+~V) 

J\ I NS IDE ROW 
lJ OUTSIDE ROt'J 

PIN 31 

FIGURE 3-2 WINCHESTER I/O BOARD TEST POINT LOCATIONS 
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•• TP9 

TP2 

TPI • FIGURE 3-3 SERVO PREAMP BOARD 
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OPERATION OF THE 7213 EXERCISER 

Set all switches to the OFF position. 

Power on the drive; when the drive loads the heads, the 

READY light (RSRW) will turn on. 

The exerciser is now ready for operation. 

A. Seek Operation 

1. Reset the exerciser. 

2. Press the RST button (switch #16 in Figure 3-1) to 

restore the head positioner to track zero. 

3. Set the Seek Address with address switches TK1 through 

TK256 and note address in address LED Display. 
4 • Press the SEEK switch. (switch #15 in Figure 3-1). 

The drive should now seek to the address specified. 

B. Alternate Seek 

1 • 

2. 

3. 
4. 

5. 

6. 

Reset the exerciser. 

Press the RST button (switch #16 on in Figure 3-1) to 

restore the head positioner to track zero. 

Select one seek address with switches TK1 through TK256. 

Press the LOAD switch (siwtch #11 in Figure 3-1) to load 

this seek address into the multiplexer. 

Select the other seek address with switches TK1 through 
TK256. 

Turn the Alternate Seek switch ON (switch #14 in Figure 

3-1) • 

The drive should now be seeking to randomly selected 

track addresses. 
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C. Random Seek 

1. Rese.t the exerciser. 

2. Press the RST button (switch #16 on in Figure 3-1) to 

restore the head positioner to track zero. 

3. Turn the RND switch ON (switch #13 in Figure 3-1) to 

select the Random Mode. 

NOTE: 

The drive should now be seeking to 

randomly selected track addresses. 

3.2 Average Seek 

Steps: 

1. Power down disk and install 7213 exerciser as indicated in 

paragraph 3.1. 

2. Remove Electronic cover/card cage cover. 

3. Power up drive and bring to ready state. 

4. Perform termperature stablization procedure (See paragraph 

3.0). 

5. Set channel 1 at 2 volts per division, DC coupling. 

6. Set time base at 5 milliseconds per division. 

7. Set scope trigger to internal, channel 1, negative slope. 

8. Connect channel 1 to "On Cylinder", pin B9 of Winchester I/O 

board. (Ref. Figure 3-2) 

9. Perform alternate seek between tracks 293 and 405. 
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10. Adj,ust trigger level and observe waveform on channel 1. 

11. Adjust vertical/horizontal position controls to obtain the 

waveform in the sketch below. 

SCOPE SEITINGS: 
ClwmL 1 

HORZ SMS/CM 
VERI' 2V/CM 

SIGNAL: 
"ON CYLINDER" 

-I 
-I 

+ 

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

12. Adjust potentiometer R73 on Servo Pre-Amp board (Ref. Figure 

3-3) so that there are 35 (+l) milliseconds between the "On 

Cylinder" pulses as pictured in the sketch. 

3.3 Servo Balance 

NOTE: 

This adjustment must be performed if 

the SERVO PRE-AMP OR SERVO P.C.B.'s 

have been changed/adjusted or the 

ACTUATOR has been changed. 

CAUTION: 

if the servo balance adjustment is altered, 

the following adjustments ~ be checked; 

R/W/E Head Alignment, Index to Burst, FEOT. 
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Steps: 

1. Power down disk and install 7213 exerciser. 

2. Remove Electronics cover/card cage cover. 

3. Power up drive and bring to ready state. 

4.' Perform temperature stabilization procedure. (See 

paragraph 3.0) 

5. Set time base to .2 milliseconds per division. 

6. Set channel 1 to 5 volts per division, DC coupling. 

7. Set channel 2 to .1 volts per division, DC coupling. 

8. Set for chopped sweep (alternate if using T932 scope). 

9. Set trigger to channel 1, internal, negative slope. 

10. Connect channel 1 to Pl pin B9 of Winchester I/O Board 

(On Cylinder). 

11. Connect channel 2 to TP 3 on Servo Pre-Amp board. (Ref. 

Figure 3-3). 

12. Perform alternate seeks between tracks 0 and 2. 

13. Adjust vertical/horizontal p~sition, trigger level and 

trigger slope controls to obtain waveform similar to the 

figure below. 

14. Establish ground reference for channel 2 on center line 

of the scope. 
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15. Adjust potentiometer R74 on Servo Pre-Amp board (Ref. 

Figure 3-3) so that the channel 2 signals are balanced 

above and below the grcund reference as shown in the 

sketch below. 

16. Perform alternate seeks between tracks 400 and'402. 

17. If channel 2 w;i.vefurms are not balanced around ground, 

alternate adjustments between tracks 0-2 and 400-402 will 

be necessary to bring both as close as possible. 

"ON CYLINDER" -CP1B9) 

II s IN" 
CTP3) 

NOTE: 

If the servo balance adjustment was 

altered, proceed directly to the 

FEOT adjustment step #1 . 
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3.4 Forward End of Travel 

Steps: 

NOTE: 

The following adjustments must be 

correc~ before proceeding. 

Servo Balance 

Average Seek 

1. Power down disk and install 7213 exerciser. 

2. Remove electronics cover/card cage cover. 

3. Loosen the two screws on the power supply cover and tilt 

cover back. 

CAUTION: 

In the following steps, relay Kl is removed 

because its physical location hampers the 
' adjustment process. Kl must not be removed 

with power on. With Kl removed and AlP2 

reversed, an emergency retract is not 

possible. Consequently, the heads must be 

manually unloaded should loss of spindle 

motion occurs. 

4. Remove relay Kl (large ~elay on forward end of power 

supply board 1). 

5. Unplug AlP2 noting orientation according to label on 

casting (Ref. Figure 3-4). 

6. Remove Servo P.C.B., place on extender board and insert 

extender into Servo P.C.B. slot in card cage. 
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7. Set switch 2-10 on Servo board to OFF position (Ref. 

Figure 3-5). 

CAUTION: 

Ensure that all switches on the extender 

board are in the ON position. 

8. Apply power to disk. 

9. Depress Start/Stop switch to START (in). 

10. Upon completion of the brush cycle, connect AlP2; but 

reverse orientation according to label on casting. 

11. Verify head loads and read~· light illuminates ~ 

install the following jumpers on the s~rvo board; (Ref. 

Figure 3-5). 

A. TP 20 to +O volts (card cage chassis). 

B. TP 21 to +O volts (card cage chassis). 

These jumpers prevent the occurence of a seek error when 

F.E.O.T. is sensed during this adjustment. 

CAUTION: 

These Jumpers must be removed if it be­

comes necessary to retract heads. The 

jumpers ~ ~ be installed unless the 

heads are loaded and the ready light is on 
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FIGURE 3-4 F.O.T. ASSEMBLY AND AlP2 LOCATIONS • 
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12. Perform temperature stabilization procedure. (See 

paragraph 3. 0) 

13. Set time bane at 2 milliseconds per division. 

14. Set channel 1 and channel 2 at 1 volt per division, DC 

coupling. 

15. Set trigger to channel 1, internal, normal, negative 

slope. 

16. Set for alternate sweep. 

17. Connect channel 1 of oscilloscope to!!:....!! of Servo board 

(Ref. Figure 3-5). Test point is not labeled on board . 

18. Connect channel 2 of oscilloscope to TP3 of Servo Pre Amp 

board (Ref. Figure 3-6). 

19. Perform alternate seeks between 408 and 410. 

NOTE: 

If a square wave is not present on channel 

1, the scope does not have a trigger and 

the pictured waveform will not be attain­

able. If this is the case, adjust the 

F.E.O.T. assembly as in step 26 and 27 to 

obtain a square wave on channel 1. Then 

proceed to step 20. 

20. Uncalibrate channel 2 volts per division to bring the 

sine wave to a full 5 divisions . 

21. If necessary, uncalibrate channel 1 volts per division to 

~nsure that it is a full 5 divisions. 
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FIGURE 3-8 TYPICAL F.E.O.T. WAVEFORM 
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22. Use vertical position controls (both channels) to place 

waveforms on top, of each other (Ref. Figure 3-7). 

i 

23. Expand time base (XIO) until a waveform similar to Figure 
3-8 is obtained. 

24. Loosen the screws that secure the FEOT assembly, (Figure 

3-4) and place a~~ screwdriver in the slot. 

25. Using the screwdriver, move the assembly forward or 

reverse until the FEOT signal, channel 1, goes positive 

in the center of the channel 2 signal. The limits are 

shown in Figure 3-8. 

26 . Tighten the FEOT assembly securing screws and verify that 

the adjustment does not change. 

CAUTION: 

If the FEOT adjustment was altered 

the Head Alignment will change. 

Proceed directly to Read/Write 

Head Alignment. 

27. Remove the jumpers from servo board. 

28. Bring drive to load position, power OFF and correct AlPl . 
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3.5 Read/Write Head Alignment 

Steps: 

1. 

NOTE: 

This alignment ~ be checked if 

the Servo or Servo Pre-Amp boards 

are exchanged. 

The following adjustments must be 

correct before proceeding: 

Servo Balance 

Average Seek 

Forward End of Travel 

Power down disk, turn off AC power and remove 

electronics/card cage covers. 

2. Loosen the two screws on the power supply cover and tilt 

back. 

3. 

CAUTION: 

In the following step, relay Kl is re­

moved because its physical location 

hampers the adjustment process. Kl 

must not be removed with power on. 

With Kl removed and AlP2 reversed, an 

emer.gency retract is not possible. 

Consequently, the heads must be man­

ually unloaded should loss of spindle 

motion occur. 

Remove Relay Kl (large relay on forward end of power 

supply). 
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4. Unplug AlP2 (Ref. Figure 3-7) noting orientation 

according to label on casting. 

5. Unplug the upper head from the R/W/E board and connect it 

to the 7213 head cable plug. 

6. Bring the disk drive to "LOAD" position by applying AC 

power. 

7. Remove disk platter. 

8. Install tri-bit alignment cartridge. 

9. Depress Start/Stop switch to START (in). 

10. Upon completion of the brush cycle, reconnect AlP2 but 

reverse orientation as described by label. This bypasses 

the now removed Kl and allows the servo system to operate 

properly. 

CAUTION: 

If AC power were applied with AlP2 re­

versed, the servo system will not have 

settled and a head load and crash could 

result. Therefore, never reverse AlP2 

until the brush cycle has been completed. 

11. Perform temperature stabilization procedure. (See 

paragraph 3.0) 

12. Set scope time base to 1 microseconds per division. 

13. Set channel 1 at .2 volts per division, AC coupling . 

14. Trigger scope internally on channel 1, negative slope. 
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' 15. Place channel 1 on TPl of the 7213 exerciser. 

16. Perform a direct seek to cylinder 146. The heads should 

now be positioned at cylinder 146. Check track indicator 

mounted on actuator. 

17. Adjust trigger level and observe waveform on channel 1. 

Compare with Figures 3-9 and 3~10 . . , 
18. If the head is within one track of prope~ alignment, a 

waveform similar to Figure 3-10 will be obtained. 

19. If pattern is not identical to Figure 3-9, adjust upper 

head as follows: 

a) 

b) 

Loosen the appropriate head clamp (Figure 3-11). 

Insert Hawk alignment tool with the pin in the 

appropriate head slot. 

c) Using this tool, move head forward or reverse very 

slowly until a waveform similar to Figure 3-9 is 

obtained. 

CAUTION: 

If the end of head adjustment travel 

is reached in either direction, the 

F.E.O.T. adjustment is incorrect. 

Alternate adjustments of both may be 

necessary to obtain the proper ad­

justment. 

20. Set a ground reference line at the bottom of the scope. 

(Figure 3-9) 
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• 

GROLWD REF. 

• FIGURE 3-9 HEAD ALIGNMENT WAVEFORM - (Head Aligned) 

c c B 

6 cm---

GROUND REF • 

• FIGURE 3-10 HEAD ALIGNMENT WAVEFORM - (Head Within One Track) 
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UPPER HEAD CLAMPS 

FIGURE 3-11 HEAD CLAMP LOCATIONS 
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21. Adjust the volts per division, and its variable control, 

for a vertical deflection of six divisions (three 

divisions if using T932 scope) from the ground reference 

line to the ~ighest peak. 

22. 

23. 

If the difference between the two peaks is more than \1 /2 

of a division, adjust the head as described in step 1~,. 
i 
\ 
i 

When the proper adjustment is obtained, tighten the hea\ 

clamp while observing the waveform. Alternate adjust- \ 

ments may be necessary. \ 

3.5 

24. Unplug the lower head from the R/W/E board and connect it 

to the 7213 head cable plug and return to step 1B to 

align the lower head. 

NOTE: 

When both heads are aligned, proceed 

directly to Index to Data alignment, 

step 117. 

Index To Data Alignment 

The following adjustments must be correct before proceeding: 

Servo Balance 

Average Seek 

Forward End of Travel 

Read/Write Head Alignment 

48 

\ 

\ 
\ 
\ 
\ . 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

\ 

\ 
\ 

\ 



Steps: 

1. 

SERVICE BULLETIN NO. 88 

Power down if necessary, turn AC power off and remove 

electronic/card cage covers. 

2. Bring the disk drive to the "LOAD" position by applying 

AC power. 

3. Remove disk plAtter. 

4. Install tri-bit alignme·nt cartridge. 

5. Depress Start/Stop switch to START (in). 

6. Perform temperature stabilization procedure. (See 

Section 3) 

7. Perform a seek to cylinder 10. The heads should now be 

positioned at cylinder 10. Check track indicator mounted 

on actuator assembly. 

8. Place channel 1 on "-Sector" test point on 7213. DO NOT 

use 11+ Sector". 

9. Set time base to 10 microseconds per division. 

10. Set channel 1 at 2 volts per division, DC coupling. 

11. Set channel 2 at .5 volts per division, DC coupling. 

12. Trigger scope internally on channel 1, negative slope. 

13. Adjust trigger level and observe waveform on channel 1. 

14. The index waveform on channel 1 should be a 40 

microsecond pulse (+3 microseconds). 
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15. Plug the upper head into 7213 head cable plug. 

16. Connect channel 2 to TP 1 of exerciser. 

17. Set oscilloscope for alternate sweep. 

18. By adjusting horizontal and vertical position controls, 

obtain waveforms similar to Figure 3-12. 

19. Verify that the Index to Data burst is 19 microseconds 

(+3 microseconds). 

20. If waveform is out of stated tolerance, adjust 

potentiometer on sector board to obtain proper adjustment. 

21. Plug the lower head into exerciser. Check the Index to 

Burst period. 

22. Alternate. adjustments, using both heads, may be necessary 

to bring both within the stated tolerance. 

CAUTION: 

Pluse differences between the two heads 

~hall not exceed 6.25 microseconds. 

If this tolerance is exceeded, the heads 

must be reseated in their mounts and 

realigned . 

so 
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23. If alignment is correct, perform the following: 

CAUTION: 

~ NOT unplug A1P2 until heads 

are retracted. 

a) Depress Start/Stop switch (out). 

b) Remove Tri-Bit cartridge when drive is in "LOAD" 

mode. 

c) Remove AC power. 

d) Unplug AlP2 and return to normal position as 

indicated by label on casting. 

e) 

f) 

g) 

h) 

i) 

j) 

Replace power supply cover. 

Remove Servo board from extender. 

Return Switch 2-10 on Servo board to ON position. 

Remove jumpers from Servo board and replace board 

into card cage. 

Install card cage cover. 

Inspect unit for the following: 

1) All screws tight. 

2) All connectors secure. 

3) All cables routed so as not to obstruct moving 

parts. 

k) Replace electronic cover. 

1) run associated diagnostics. 
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l.9 +3 mi.crosecooo.s 
~- ~ 

SCOPE SEnlNGS1 
GNO l----1--i+---+---+--+--.. -·-.... - ... _-o! HORIZ. 10 JJS/CM 

GNO 

FIGURE 3-12 INDEX AND INDEX-TO-BURST WAVEFORM 

INDEX l .... _-"'------------i 
I I 
I I 
: ... •---A-_,.,_...,, 
I I 
I I 
I I 

HEAoo:------------'~l.---
UPP£R SURFACE! 

HEADI 

I 
I 
I 
I 
I 

I 
LOWER SURFN:.E· 

I 

I 

--..j B 
I 
I 

2400 RPM 
A: 19 ,u.s 
e= 6.z;as max . 

FIGURE 3-13 TOLERANCE BETWEEN HEADS 
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SERVICE BULLETIN NO. 88 

4. PREVENTIVE MAINTENANCE 

The preventive maintenance schedule is as follows: 

Pre Filter 

Absolute Filter (Computer 

Room Environment) 

Absolute Filter (Office or 

Industrial Environment) 

Inspect and Clean R/W Heads 

Inspect and Clean Spindle 

Magnetic Chuck 

Disk Brush 

Check and Replacement 
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Quarterly or 1500 Hours 

Annually or 6000 Hours 

Quarterly or 1500 Hours 

Quarterly or 1500 Hours 

Daily 

Annually or 6000 Hours 
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5. PRB FUNCTIONS 

A. Servo Pre-Amp 

Location: 

Circuitry: 

Primary Inputs: 

Primary Outputs: 

Adjustments: 

Required Adjustments 

If Exchanged 

On top of Servo Magnet 

Analog 

(1) Head Positioner Transducer 

(2) Velocity Transducer 

(3) FEOT/REOT Assembly 

(4) Reverse Detect Switch 

All outputs are to the Servo board 

and are used to: 

(1) Establish the present 

position of the R/W heads. 

(2) Move the actuator at the 

correct speed. 

(3) Establish a detect position 

for all cylinders. 

(1) Servo Balance 

(2) Average seek (actuator speed). 

Servo Balance 

Average Seek 

FEOT 

R/W Head and Index Alignments 
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B. Servo 

Location: 

Circuitry: 

Primary Inp1..ats: 

Primary Outputs: 

Adjustments: 

Required Adjustments 

If Exchanged 

Card cage 

Analog/Digital 

(1) The demanded cylinder address 

from controller. 

(2) Pluses from Servo Pre-Amp to 

keep count of actuator 

present positions. 

(3) Signals used to determine 

direction of actuator travel. 

(4) "Servo Enable" used to 

perform initial seek. 

The outputs of this board is an 

analog signal supplied to the 

voice coil power amp in the power 

supply. This signal will switch 

positive or negative depending 

upon which direction the heads are 

conunanded to ir .ve. The amplitude 

of this signai determines the 

speed of the actuator and is 

controlled by the velocity 

transducer input from the Servo 

Pre-Amp. 

None 

Servo :r.alani_e 

Avera&< Seek 

R/W Head 

Index t :J Dat.1 
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C. Control 

Location: 

Circuitry: 

Primary Inputs: 

Primary Outputs: 

Card cage 

Digital 

(1) Control Panel Switches 

(2) Brush Switch 

(3) Spindle Speed Information 

(4) R/W/E commands from controller 

(5) DC Power from other P.C.B.'s 

for fault monitoring 

(6) Pack lock switches 

(1) Control power-up and 

power-down sequences 

(2) Control timing of 

Read/Write/Erase operations 

(3) Monitor spindle speed 

(4) Perform emergency retract 

(5) Produce necessary voltages, 

speed and col!llnand faults 

Adjustments: None 

Required Adjustments 

If Exchanged: None 
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D. Sec tor 

Location: 

Circuitry: 

Primary Inputs: 

Primary Outputs: 

Adjustments: 

Required Adjustments 

If Exchanged: 

SERVICE BULLETIN NO. 88 

Card cage 

Digital 

Sector Transducer Signals 

(1) Sector Counter output to 

controller 

(2) Index and sector pulses from 

the selected disk 

(3) Fixed disk sector pulses to 

the Control Board (used to 

monitor spindle speed 

Index to Data Burst 

Index to Data Burst 
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E. Read/Write/Erase 

Location: 

Circuitry: 

Primary Inputs: 

Primary Outputs: 

Card cage 

Analog 

(1) Signals from 4 R/W/E heads 

(2) Head select signals from 

controller via I/O and control 

P .. C.B. Is 

(3) Write Data from controller 

via I/O card 

(4) W/E enable from control board. 

(1) Multiplexed data and clock 

pulses to the Data Recovery 

board during a Read operation 

(2) Write Data and Clock pulses 

to heads during a Write 

operation 

(3) R/W/E head center tap biasing 

(-8V deselected, +IV selected 

for read, +15 selected for 

write) 

Adjustments: None 

Required Adjustments 

If Exchanged: None 
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F. Data Recovery 

Location: 

Circuitry: 

Primary Inputs: 

Primary Outputs: 

Adjustments: 

Required Adjustments 

If Exchanged: 

G. I/O P.C.B. 

Location: 

Circuitry: 

Primary Inputs: 

Adjustments: 

Required Adjustments 

If Exchanged: 

SERVICE BULLETIN NO. 88 

Card cage 

Digital 

Multiplexed Data and Clock pulses 

from the R/W/E board during a Read 

operation 

Separated Data and Clock pulses to 

the controller via the I/O board 

None 

None 

Card cage 

Digital 

(1) Gat.e all signals between the 

controller and the Disk. 

(2) Monitor the terminating 

voltage to see that it is 

within acce?table levels 

None 

None 
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6. ECN'S 

The following changes should be checked upon installation to 

verify that they have been incorporated. 

Sector Board Update 

A. This board must have been updated as identified below. When 

a Sector board has been updated, the Wang part number 

changes from 726-5615 to 726-5694. There should be no 

726-5615 sector boards in field units. 

NOTE: 

This is merely how to identify an updated 

board. This update should not be attempt­

ed in the field • 

1) IC U15 should be removed (Ref. Figure 6-1). 

2) The following jumpers should be onthe board: 

From To 

U17-15 U29-10 

U12-15 U22-10 

U16-11 U15-13 

U16-10 U15-1 

U16-3 U16-12 

U16-4 U16-8 

U29-11 U13-1 

U22-11 TJ19-1 

3) The index pulse width from the drive should be 40 .:t.5 

microseconds. This is accomplished by test selection of 

components on the Sector board. 
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Additional Change 

It has been discovered that the Index to Data Burst alignment 

will change with temperature variations. To prevent this from 

occurring, a capacitor on the 726-5694 Sector board has been changed. 

C36 (Ref. Figure 6-1) should be changed from a 4700 PF Tantalum to a 

4700 PF Mica (Wang 4/:300···1910). 

Control Board Update 

A diode (Wang #380-1001) should be installed on the control board 

from pin BS to pin Bll to disable the pack lock switches when the 

drive is ready. (Ref. Figure 6-2). 

This will prevent intermittent retract during normal operation . 

2200 Micro Processor (2260C/BC) Changes 

The proms on the 2260C must be at least R3 for the Hawk to 

operate on a 2260C/BC controller . 
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7. FAULTS 

Fault conditions that may occur in the disk drive can be divided 

into two classes: 

A) 

B) 

Damaging Faults: 

Non-Damaging ¥aults: 

Damaging Faults 

Emergency 
'-Resetable-& Non Resetable (No 

Emergency Retract) 

Damaging faults are those which will cause damage to the R/W/E 

heads or the disk surface if operation were allowed to continue. Loss 

of spindle speed is classified as one of the sources for damaging 

fault conditions. Voltage faults on "Servo Pre-Amp" or Servo" boards 

are the other sources fnr damaging fault conditions . 

In order to receive an early warning for the above mentioned 

fault conditions, spindle speed and servo voltages are continuously 

monitored. If any damaging fault conditions are detected, an 

emergency retract operation will be performed and the Fault light will 

be illuminated. 

In order to proceed after an emergency retract condition, the 

fault condition must be removed and the "Emergency Retract Latch" 

should be cleared by power up or by initiating the Start/Stop sequence. 

Non-Damaging Faults 

Non-Damaging faults are faults which will not cause any damage to 

the disk drive or the recording media. However, the data exchange 

integrity will be degraded . 
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The non-damaging faults may be divided into three groups: 

Summary 

A) Read.Write ttead Current Faults 

B) Command Faul t.s (FPom Controller or Processor) 

C) Logic voltage faults on cards othe~ than Servo or 

Servo-Pre-Amp 

The following should be considered regarding the fault detection: 

A) Fault latch is set by damaging fault conditions as well 

as non-damaging fault conditions. Both will illuminate 

the fault indicator. 

B) Damaging fault conditions will result in "Emergency 

Retract" operations, while a non-damaging condition will 

not reposition the head~ in any way. 

C) There are many possible reasons for a fault light. A 

fault board which is installed in the drive is available 

from area offices to help determine the actual cause of 

a fault. 
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