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PREFACE

All available customer engineering installation, operation, and maintenance informa-
tion for the CONTROL DATA® BM1A5 Multiple Disk Drive is in three manuals.

Publication No. 70602400 General Description, Opera-
tion, Installation and Check-
out, Maintenance

Publication No. 70602500 Theory of Operation, Diagrams,
Maintenance Aids, Wire List

Publication No. 70601900 Illustrated Parts List
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MAINTENANCE

Information for this section is included in BM1AS5
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MAINTENANCE
This section contains the instructions required to maintain a MDD. The information

is provided in the form of preventive maintenance, corrective maintenance and

troubleshooting.

MAINTENANCE TOOLS

The special tools required to maintain a MDD are listed below:

Tool Control Data Part Number

AC/DC Volt/Ohmmeter, Ballantine
Labs Inc, Model 345 (or equivalent)

CE Disk Pack 12211935 or 89259100
Card Extender 86416700
Card Puller 84146900
Carriage Alignment Tool 84251900

Current Probe, Tektronix P-6019
with passive terminator (or equivalent)

Feeler Gages
Head Adapter Cable 86053800
Head Adjustment Tool 84264200 or 87256300

Multimeter, Simpson 260
(or equivalent)

Oil Injector Syringe 12209303

Oscilloscope, dual-trace, Tektronix
546 with Type CA preamplifier (or

equivalent)
Push-Pull Gage 12210797
Seal Inserting Tool 70808200
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Tool

Stone, Abrasive
Syringe
Tachometer
Tester Card

MAINTENANCE MATERIALS

Control Data Part Number

84264100
40072100

The materials used in the procedures of this section are listed below:

6-2

Material

Number 1 Tube gauze

Hydraulic Fluid (bulk, fluid only)
Hydraulic Fluid (2-quart container)
Hydraulic Fluid (5-gallon container)

Isopropyl Alcohol

Loctite, Grade C

Loctite Primer, Grade N

Molykote, Type G

Oil (bulk oil only)

Oil (1/2-pint container)

Plastic Spatulas (or tongue depressors)

Tape, Adhesive
Tape, Cartridge, Teflon 3/16

Source

Control Data 12209713
Control Data 45583801
Control Data 70957000
Control Data 46836301
Control Data 12210956

Loctite Corporation
Loctite Corpbration

Dow Corning Corporation
Control Data 95020400
Control Data 12208888
Commercially available

Commercially available

Control Data 95033400
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PREVENTIVE MAINTENANCE

GENERAL

Performance of the MDD is dependent upon the proper and timely execution of a pre-
ventive maintenance routine. Such a routine is provided by the Preventive Mainten-

ance Index following.

The index consists of five levels based on a calendar period or hours of operation
(whichever comes first). The power supply SPINDLE elapsed time meter keeps a
cumulative record of hours of operation. Perform preventive maintenance in accord-
ance with the indication of this meter. The Preventive Maintenance Procedure column

lists the title of the paragraph containing the required instructions.

PREVENTIVE MAINTENANCE INDEX

*LEVEL PREVENTIVE MAINTENANCE PROCEDURE

N

Inspect and clean read/write heads
Inspect and clean disk pack
Clean shroud and spindle

Check for hydraulic fluid leaks
Check hydraulic fluid level
Check pack cleaning brushes
Change primary filter

Inspect cooling fans

Check power supply outputs
Lubricate detent pawl

Lubricate detent gear

Replace hydraulic fluid
Lubricate rack and pinion gears
Lubricate carriage rollerways
Lubricate head load latch
Replace absolute filter

Clean and lubricate lockshaft
Lubricate head load linkage
Check head/arm adjustment

GO R R R R WwWw NN NN NN N
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*Level 1 - Weekly or 150 hours (no preventive maintenance
scheduled)

Level 2 - Monthly or 500 hours
Level 3 - Quarterly or 1, 500 hours
Level 4 - Semiannually or 3,000 hours

Level 5 - Annually or 6, 000 hours

INSPECT AND CLEAN READ/WRITE HEADS

1. Stop spindle motor.

2, Extend deck drawer to rear.

NOTE

Use of a suitably bright and directional light during
following steps is recommended.

3. Inspect heads as follows:

CAUTION

Use extreme care not to damage heads with dental
mirror.

a. Use dental mirror to inspect face of each head for reddish-brown oxide

deposits. Clean head (instruction follow) if required.

b. Use dental mirror to inspect face of each head for scratches and
burrs. If scratches or burrs are found, refer to Preface of this
manual to determine publication number of manual containing Mainten-
ance Aids section for this equipment. Refer to that section for head

replacement criteria.
4. Clean heads as follows:

a. Wrap a piece of lint-free gauze around a plastic spatula
(or a tongue depressor). Dampen gauze (do not soak) with isopropyl

alcohol.
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CAUTION

Do not touch the head face with fingers. Do not
leave residue or lint on the head surface after
cleaning. Residue or particles trapped between the
heads and a disk surface cause scoring of the disk
and the head, resulting in loss of the head and of the
scored disk area. Do not breathe on the heads or
the disk. Moisture in the breath condenses on the
surface and causes dust to accumulate.

b. Thoroughly wipe the face of each head with the dampened gauze.

c. Thoroughly wipe the face of each head with dry gauze.

d. Repeat step 3a.

INSPECT AND CLEAN DISK PACK

1. Stop spindle motor.
2. Extend deck drawer to rear.
3. Install disk pack to be cleaned on spindle.

4. Release four half-turn fasteners securing right-hand (as viewed from front
of MDD) shroud side cover.

CAUTION

The spindle lock mechanism must be enabled before
the disk pack is removed.

5. Disable spindle lock mechanism (Figure 2-2).

NOTE

Use of a suitably bright and directional light during
following steps is recommended.

6. Slowly revolve disk pack while observing each disk surface. If severe

scratches (oxide coating removed from disk surface to point of baring sub-

strate) are found, refer to Preface of this manual to determine publication
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10.

11.

12,

13.

14.

15.

16.

17.

number of manual containing Maintenance Aids section for this equip-
ment. Refer to that section for disk pack replacement criteria.

Wrap a piece of lint-free gauze around a plastic spatula (or a tongue
depressor) and dampen (do not soak) with isopropyl aleahol.,

Insert the spatula through pack cleaning brushes port in side of shroud until

tip contacts hub of disk pack.

NOTE

Apply moderate and constant pressure to disk sur-
face with spatula during following step.

Slowly rotate disk pack while very slowly withdrawing tip of spatula. Continue

withdrawing spatula until tip is clear of disk pack circumference.

Repeat steps 7, 8, and 9 for a disk surface until gauze comes away clean from

disk surface.

Wrap a clean, dry piece of gauze on spatula and repeat steps 8 and 9 to re-

move residue released by alcohol.
Repeat steps 7 through 11 for each remaining recording surface of disk pack.

Dampen a piece of gauze with isopropyl alcohol and wipe clean the exposed
top surface of disk pack. Dry the surface.

Use alcohol dampened gauze to clean both pieces of disk pack container. Dry

the container.
Enable spindle lock mechanism (Figure 2-2).

Remove disk pack from spindle (do not install bottom half of container).
Invert container and inspect nylon mesh filter surrounding lower hub of disk

pack. If filter is discolored (normally white), replace as follows:
a. Release O-ring securing lower rim of filter.
b. Remove dirty filter.

c. Insert new filter (Control Data p/n 40050500) in cavity and secure with

original O-ring.

Install bottom of disk pack container. Set pack and container aside.
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CAUTION

Bearing damage may occur if alcohol runs into
spindle. :

18. Clean spindle cone of MDD thoroughly with alcohol dampened gauze.

CLEAN SHROUD AND SPINDLE

Stop spindle motor.
Extend deck drawer to rear.
Remove disk pack.

Clean shroud with a lint-free gauze that is slightly dampenéd with
isopropyl alcohol, Wipe shroud to remove all dirt and smudges.
Thoroughly wipe spindle surface.

After cleaning shroud, use a wad of adhesive-type tape and pick up any
particles that were not picked up with gauze. Make certain that all particles

are removed from interior of shroud.

CHECK FOR HYDRAULIC FLUID LEAKS

Extend deck drawer to rear.

Check for presence of hydraulic fluid on deck.

Is hydraulic fluid present? |——¥§$—> 1. Determine source. If othersthan

detent block refer to:Repair of

no Hiydraulie Fluid Leakage procedure.
2. If leak source is detent block,
Procedure completed tighten screws on block.

CHECK HYDRAULIC FLUID LEVEL

1.

2.

Stop spindle motor.

Extend deck drawer to rear.
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CAUTION

Utmost care must be used so as not to introduce any
foreign matter into sump.

3. Remove hydraulic actuator sump cover.

Is oil level between 1/4 and 3/8

inch from top of sump? no . 1. Fill sump to proper level
4 with new hydraulic fluid
yes (p/n 45583801).

Procedure completed

CHECK PACK CLEANING BRUSHES

1. Stop spindle motor.
2. Extend deck drawer to rear.
3. Check brushes for presence of dust or excessive wear.

Has dust accumulated on brushes? | Y€S 5. 1. Clean brushes with vacuum
o l cleaner.

Do any brushes show excessive
wear (Figure 6-1)? : ——Y€8—> 1. Replace brushes (p/n
40024500). All brushes
should be replaced at
same time.

no

Procedure completed

CHANGE PRIMARY FILTER

1. Set filter box UNIT POWER circuit breaker to OFF.
. Open hinged lower front panel of cabinet.

Remove primary filter (Figure 6-2).

W N

Install replacement filter (p/n 92682019).
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DISKS

ACCEPTABLE EXCESSIVE WEAR

5830

Figure 6-1. Pack Cleaning Brushes

RETAINING RODS
(DUPLICATED AT REAR)

CABINET LOWER

LEFT
puctT ™ | FRAME MEMBER

(I A — A
ABSOLUTE PRIMARY
FILTER FILTER

5833

Figure 6-2. Cabinet Filters
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INSPECT COOLING FANS

1. Open cabinet rear door and swing logic chassis open.

2. Set cabinet filter box panel UNIT POWER circuit breaker to ON.

a. Visually inspect two cooling fans on top surface of power supply.

Are fans operating?

no

yes

> 1.

L 4 .
Is there an accumulation| yes

of dust and dirt on fan

blades and/or protective

grids ?

—>1.

no

b. Visually inspect three cooling fans

Are fans operating?l no
' >1.
yes
2.
Is there an accumula- yes
tion of dust and dirt |——>1.

on fan blades and/or
protective grids?

no

Procedure completed

CHECK POWER SUPPLY OUTPUTS

If fans on underside of logic chassis
are not operating, check power supply
panel BRUSH MOTOR fuse. Replace
fuse if faulty.

If logic chassis fans are operating,
check continuity of wiring related to
power supply fans.

Use vacuum source to remove any
accumulation

on bottom surface of logic chassis.

Check that J05/P05 cable connection
is properly made.

Check continuity of wiring back to
power supply fans. '

Use vacuum source to remove any
accumulation

1. Open cabinet rear door and swing logic chassis open.

2. Start upper deck spindle motor and load heads.

3. Not applicable to 1X cabinet: Start lower deck spindle motor and load heads.
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WARNING

Dangerous voltages are present in power supply.
When making adjustments, use an insulated screw-
driver and do not contact interior components other

than those being adjusted.

4. Use an AC/DC volt/ohmmeter to measure output voltages at correspdnding

test jacks on logic chassis maintenance panel.

a.

70602400

Measure +40 volts.

Does meter read +40 £ 0. 8 volts ? no

yes

Measure +20 volts.

Does meter read +20 * 0, 4 volts? no

yes

Measure -20 volts.

Does meter read -20 £ 0. 4 volts ? no

yes

Measure +6 volts.

Does meter read +6 £ 0.1 volts? no

_yes'

Procedure completed

Release and lower power
supply front panel. Ad-
just TO3 in power supply
for an indication of +40
volts.

Release and lower power
supply front panel. Ad-
just TO5 in power supply
for an indication of +20
volts.

Release and lower power
supply front panel. Ad-
just T04 in power supply
for an indication of -20
volts.

Release and lower power
supply front panel. Ad-
just TO2 in power supply
for an indication of +6
volts.



LUBRICATE DETENT PAWL

Stop spindle motor.
Extend deck drawer to rear.

Use lint-free gauze to wipe excessive or old lubricant from pawl.

Apply a light coat of Molykote, Type G at pawl pivot point (Figure 6-3),

LUBRICATE DETENT GEAR

Stop spindle motor.
Extend deck drawer to rear.

Release four half-turn fasteners securing each shroud side cover. Set both

covers aside,

Remove four screws and eight washers on inner bottom of shroud. Raise

shroud clear of deck and set aside.

CAUTION
Never manually position the carriage past hydraulic

home position without disabling head loading mechan-
ism,

Unlatch head load cam (Manually Positioning Carriage paragraph).

Use lint-free gauze to wipe old lubricant from detent gear (Figure 6-3). Be
sure to remove accumulations between gear teeth,

Apply a thin coat of oil (p/n 95020400) on gear. Check that no lubricant has
accumulated on notched cylinder disk. Make certain that no lubricant is left

in notches,

Continue to next procedure. Shroud will be installed later.

REPLACE HYDRAULIC FLUID

Refer to Hydraulic Fluid Removal and Replacement paragraph (Corrective
Maintenance) and replace hydraulic fluid.

6-12
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DETENT

PAWL PIVOT POINT
PAWL ASSY

N

SPRING

5829

Figure 6-3. Detent Pawl and Gear Lubrication

LUBRICATE RACK AND PINION GEARS

NOTE

It is assumed that this procedure is being performed
immediately after lubrication of the detent gear.

1. Saturate felt pads on front end of carriage (Figure 6-4) with oil (p/n 95020400).
2. Use lint-free gauze to clean rack and pinion gears (Figure 6-4).

3. Apply a light coat of oil (p/n 95020400) to both gears.

LUBRICATE CARRIAGE ROLLERWAYS

NOTE

It is assumed that this procedure is being performed
immediately after lubrication of the rack and pinion
gears.

1. Use lint-free gauze to wipe the carriage rollerways (Figure 6-4) clean.

2. Apply a light coat of oil (p/n 95020400) to carriage rollerway surfaces.
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3. Return carriage to fully retracted position.
4. Replace shroud.
5. Perform Shroud Adjustment procedure (see CORRECTIVE MAINTENANCE).

6. Install shroud side covers.

LUBRICATE HEAD LOAD LATCH

1. Stop spindle motor.
2. Extend deck drawer to rear.
3. Apply a light coat of Molykote, Type G to the latch cam surface (Figure 6-5),

4. Apply Molykote, Type G to the pawl pivot point (Figure 6-5).

UPPER PAD AND
BEARS —

¢

LOWER FELT PAD —1

ROLLERWAY

LOWER PINION GEAR j

LOWER RACK GEAR

5831

Figure 6-4. Carriage Lubrication
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PAWL PIVOT POINT — |
. LINKAGE PIvOT
POINTS (23)

CAM SURFACE —

5832

Figure 6-5. Head Latch Lubrication

REPLACE ABSOLUTE FILTER

1.‘ Set filter box UNIT POWER circuit breaker to OFF,

2. Open hinged lower front panel.

3. Refer to Figure 6-2 and remove two front retaining rods securing filter,

Loosen two retaining rods at rear of filter.
4. Move left duct slightly to left enough to allow removal of filter.

5. Install replacement filter (p/n 94301102).

6. Make certain that all seams (gasket foam) are tight and will not allow air to

bypass filter.

CLEAN AND LUBRICATE LOCKSHAFT
1. Stop spindle motor.
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Remove disk pack.
Extend deck drawer to rear.

Use lint-free gauze and a brush or sharp instrument to clean lockshaft threads

on top end of spindle.

Apply a thin coat of oil (p/n 95020400) to threads.

LUBRICATE HEAD LOAD LINKAGE

1-

2.

Stop spindle motor.

Extend deck drawer to rear.

CAUTION

Never manually position carriage past hydraulic home
position without disabling the head loading mechanism.

Unlatch head load cam (Manually Positioning Carriage paragraph).

Apply a small amount of Molykote, Type G to each pivot point in head loading
linkage (Figure 6-5).

Apply a light coat of Molykote, Type G to bearing surfaces and pivdt points
of head loading mechanism located at bottom of carriage mount (head load

cam and head load cam latch, Figure 6-12).

CHECK HEAD/ARM ADJUSTMENT

Stop spindle motor, Set associated ON LINEfOFF LINE switch to OFF
LINE and set related DC/OFF switch to OFF,

Extend deck drawer to rear.

Remove SPL card at location C02 of open drawer.

Remove SPL card at location A17 (for upper deck) or B17 (for lower deck).
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CAUTION

The CE disk pack contains specially recorded tracks
of data. Extreme care must be taken so that this
data is not modified.

5. Install CE disk pack (p/n 89259100).

6. Set BC/QEF: switch to DC,

CAUTION

The MDD and disk pack must be temperature stabil-
ized. To stabilize an MDD, extend drawer, install
disk pack, close drawer, start spindle motor, load
heads, and allow unit to operate for one hour. If
MDD is turned off for less than 30 minutes after
stabilizing, an additional ten-minute running period
is required to restabilize. If MDD is turned off for

30 minutes or more, a one hour running period is

required to stabilize. Any disk pack that is at room
temperature, or warmer, requires only a ten-minute
running period to stabilize.

7. Start spindle motor.
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NOTE

In following procedure it is necessary to position
heads to a specific track location. This command
may be derived by either suitable software and the
central processor or the tester card (p/n 40072100)
if available. (Install tester card at location A03 for
upper deck or B03 for lower deck.)



NOTE

If heads on other decks are to be checked when this
deck is completed, time can be saved by starting the
temperature stabilization of those decks at this time.
Use standard disk pack for initial warmup (if CE disk
packs are not available). When the check of this deck
is complete, transfer CE disk pack to next deck, allow
a ten-minute running period for stabilizing, and pro-
ceed with check from step 8.

8. Position carriage to track 73 and make certain that detent pawl is properly
engaged.

9. Connect oscilloscope external trigger to test point C (Index) of SPL card at
location A1l (for upper deck) or Bl1 (for lower deck).

10. Connect oscilloscope channels A and B to test points G and F of SPL card at
location D01 of open drawer. Ground oscilloscope at test point A of same
card.

11. Select desired (Figure 6-6) head by grounding (at test point Y or R of same
card) similarly numbered test point located as follows:

Head/Test Point No. Card Location Head/ Test Point No, Card Location

0, 3, 4, 7, 8, 11, 12, 15, D02 | 1, 2, 5, 6, 9, 10, 13, co1

16, and 19 ) 14, 17, and 18

12. Adjust oscilloscope sweep so that three cross-over points (nulls) span exactly
10 centimeters (Figure 6-7).

NOTE
Since one revolution of the pack equals 25 msec, in
order to achieve the waveforms shown, the oscil-
loscope horizontal time base must be placed in the
uncalibrated position.

13. Record position of center cross-over point relative to center vertical graticule
line. The center cross-over must be within 1.5 cm.

14. If adjustment is required, the center cross-over must be adjusted within
+. 8 cm of the center graticule.

NOTE
Insure proper CE pack stabilization prior to any head
adjustment.

15. If requirement is not met, loosen screws through head/arm clamp assembly
immediately above and below head to be adjusted.

16. Refer to Figure 6-8 and place slot in end of head adjustment tool (p/n 84264200

6-18

or 87256300) over head/arm assembly so that tips of tool enter carriage
groove and bottom of tool slot engages head/arm notch.
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Figure 6-6. Head Identification

NOTE

Very little tool motion is required to make following
adjustment.

17. Moving tool laterally (parallel to head/arm length), reposition head/arm
until center cross-over point displayed on oscilloscope is within 0.8 cm

(+ 2 ms) of center vertical graticule.

18. Remove adjustment tool and carefully tighten screws above and below adjusted
head. Position established in step 17 must remain in-tolerance when screws
are tight. Readjust if required.

19. Repeat steps 11 through 18 for read/write heads immediately above and below
head just adjusted.

20. Repeat steps 11 through 19 for any other head requiring adjustment.
21. Stop spindle motor. Remove CE disk pack.
22. Disconnect oscilloscope.

23. Set associated DC /OFF switch to OFF. Install SPL cards removed in steps
3 and 4.
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Figure 6-7. Head Adjustment Trace
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Figure 6-8. Head/Arm Assembly Adjustment

CORRECTIVE MAINTENANCE

The maintenance procedures for the MDD are provided on the basis of the Sub-
assemblies of the unit. Detailed procedures (Check, Adjustment, Removal and/or
Replacement) are provided as subparagraphs to the Subassembly heading.

Procedures are written for one deck and are applicable to both decks of a 2X cabinet.
‘When test points are used, the row or deck location of the test point is given and re-

lated to the deck being maintained.

It is recommended that maintenance personnel read the entire.procedure prior to

performing the instructions of the procedure.
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DRIVE BELT

Check (Figure 6-9)

1. Extend applicable deck drawer to rear.

2. Remove two screws and washers and release four half-turn fasteners

securing drive belt cover assembly. Set cover aside.

3. Drive belt tension is correct when length of idler spring is 4(+0.25, -0.0)

inches. Perform adjustment procedure if required.

Adjustment (Figure 6-9)

1. Loosen three screws securing drive motor assembly to underside of main
deck.
2. Reposition drive motor assembly until idler spring length is 4{+0.25, -0.0)

inches.

3. Securely tighten these screws.

Removal and Replacement (Figure 6-9)

1. Move free end of idler arm toward drive motor pulley and pull belt clear
of idler arm pulley.
‘2. Disable spindle lock by engaging cam arm block and cam arm, Figure 2-2,
3. Place replacement drive belt close at hand.

4. Disconnect leadwires to pack-on switch and ground spring.

CAUTION

Support the spindle lock and switch assembly and
manipulate the drive belt in following steps so that
pack-on switch, ground spring, or spindle lock
linkage is not damaged.

5. Remove three screws and lock washers securing spindle lock and switch

assembly to spindle legs.
6. Carefully lower assembly until old belt can be removed.

7. Install smooth side of replacement belt against spindle drive pulley.
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Figure 6-9. Main Deck Underside

8. Carefully secure spindle lock and switch assembly to spindle legs. Ground
spring and pack-on switch actuating arm should be contacting spindle ground

sleeve.
9. Restore electrical connections of step 4.
10. Thread drive belt according to Figure 6-9.

11. Perform Drive Belt Check procedure.
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DRIVE MOTOR PULLEY

Check (Figure 6-9)

Extend applicable deck drawer to rear.

Remove two screws and washers and release four half-turn fasteners securing
drive belt cover assembly. Set cover aside.

Adjacent surfaces of drive motor pulley and motor mounting plate should be
separated by 19/32 + 1/32 inch. Perform adjustment procedure if required.

Adjustment (Figure 6-9)

1.
2.

3.

Loosen setscrew in hub of pulley.

Reposition pulley along motor shaft until dimension between adjacent surfaces
of pulley and motor mounting plate is 19/32 + 1/32 inch.

Tighten setscrew and recheck dimension,

Removal and Replacement (Figure 6-9)

1,

Remove setscrew securing pulley to motor shaft,

Slide pulley off shaft.

Align pulley slot with shaft key and slide pulley on shaft.
Loosely secure pulley to shaft with setscrew.

Perform Drive Motor Pulley Adjustment procedure.

Check drive belt threading according to Figure 6-9.

DRIVE MOTOR REMOVAL AND REPLACEMENT (Figure 6-9)

The drive motor is not field repairable. If trouble is experienced, replace and

return faulty unit to factory.

1,

2.

6-24

Set power supply SPINDLE circuit breaker to OFF,

Extend applicable deck drawer to rear.
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3. Remove two screws and washers and release four half-turn fasteners

securing drive belt cover assembly, Set cover aside.

4., Move free end of idler arm toward drive motor pulley and pull belt clear of
idler arm pulley.

5. Disconnect drive motor cable plug.

6. Support drive motor assembly form below main deck and remove three

screws securing assembly to deck.
7. Lower assembly clear of main deck.
8. Loosen setscrew and remove drive pulley from faulty motor.

9. Remove four screws and washers and separate motor from motor mounting

plate.

10. Align motor cable exit with motor mounting plate, Figure 6-9. Secure
plate to replacement motor.

11. Refer to detail A of Figure 6-9 and loosely secure motor assembly to main
deck.

12. Check drive belt threading according to Figure 6-9.
13. Connect drive motor cable plug.

14. Perform Drive Belt Adjustment procedure.

SPINDLE AND LOCKSHAFT ASSEMBLY

Field repair of this assembly is limited to replacing the lockshaft. If the trouble
being experienced cannot be remedied by replacing the lockshaft, replace the entire
spindle and lockshaft assembly. Return the faulty assembly to the factory.

Lockshaft Removal and Replacement

1. Extend applicable deck drawer to front.
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13.
14,
15,
16.

17,

6-25, 2

and I.ockshaft Assemb Removal and B

Refer to Figure 6-9 and remove two screws and washers and release four
half-turn fasteners securing drive belt cover assembly. Set cover aside.

Disconnect ground cable (Figure 6-9) from underside of deck.

Observe leadwire connection scheme to pack on switch (Figure 6-9) and then

disconnect each wire at switch.

Remove nut and lock washer from pivot screw so that spindle lock pawl
(Figure 6-9) will come free of mounting plate during next step. Pawl need
not be disconnected from spindle lock linkage,

Remove three screws and lock washers securing spindle lock and switch
assembly to spindle legs. Lower assembly clear of spindle.

Remove ground sleeve nut and lock washer from lower end of lockshaft.
Remove lower lockshaft assembly by turning assembly counter-clockwise.
Carefully raise lockshaft out of top of spindle assembly.

Lower replacement lockshaft into top of spindie assembly.

Install CE disk pack.

Thread the lower lockshaft assembly onto the bottom of the replacement
lockshaft until finger tight. Using suitable wrench tighten washer assembly

three full revolutions.

Reassemble remaining components to spindle by reversing steps 3 through 7.
Perform Spindle Lock Pawl Check procedure.

Perform Pack On Switch Check procedure.

Perform Ground Spring Check and Adjustment procedure.

Install drive belt cover assembly using two screws and washers. Secure

four half-turn fasteners,

Extend applicable deck drawer to rear.

Release four half-turn fasteners securing each shroud side cover. Set both
covers aside,

Remove four screws and eight washers on inner bottom of shroud. Raise
shroud clear of deck and set aside.

Rerﬁbve four shroud standoffs,
Remove both SPL cards from C-row of logic on deck.
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12.

13.
14.
15,

16.

17.

18.

19.

20.

21.

22,

Remove three screws and six washers securing C-row card chassis to deck.
Disconnect plug to sector sensor.

Thread plug through circular cutout in C-row card chassis. Move C-row

chassis clear of sector sensor,
Remove sector preamplifier card from transducer.
Install CE disk pack (p/n 89259100) on spindle.

Pivot sensor toward disk pack until stop is encountered. Pull up on cam
arm block to hold sector sensor in position.

CAUTION

When measuring dimension A of Figure 6-21 accuracy
is most essential, reference of this dimension will be
needed to align the sector sensor assembly after in-
stallation of the replacement spindle assembly.

Rotate disk pack until notch in sector disk begins to enter sensor transducer.
Using a feeler gage measure and record distance between the bottom of the
disk pack sector disk and the transducer bottom notch. (Dimension A of
Figure 6-21).

Release cam arm block to disengage sector sensor assembly.
Remove CE disk pack.
Remove four screws and lock washers securing air baffle to main deck.

Refer to Figure 6-9 and remove two screws and washers and release four

half-turn fasteners securing-drive belt cover assembly. Set cover aside.

Remove retaining ring that secures spindle lock linkage to spindle lock pawl,
Check that pawl is clear of spindle lockwheel,

Disconnect leadwires to pack-on switch and ground spring block. Observe
leadwire connections.

Remove three screws and lock washers securing spindle lock and switch
assembly to spindle legs.

Move idler arm to put slack in drive belt and pull belt from spindle drive
pulley.

Remove three screws and lock washers securing spindle and lockshaft
assembly to main deck.

Lift faulty spindle and lockshaft assembly off main deck.
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23.

24,
25.

26.

21.

28.

29.
30.

31.

32.
33.
34.
35.
36.
37.
38.
39.

40,
41,

Install replacement spindle and lockshaft assembly in reverse order of
removal (Steps 15 through 21).

Install CE disk pack.

Pivot sector sensor toward disk pack until stop is encountered. Pull up on
cam arm block to hold sector sensor in position.

Rotate disk pack until notch in sector disk begins to enter sector sensor
transducer. 4

Measure distance between bottom of disk pack sector disk and the transducer
bottom notch (Dimension A of Figure 6-21).

Add or remove shims under sector sensor mount to obtain same dimension
measured in step 12.

Reassemble components removed in steps 5 through 9 in reverse order.

Install drive belt cover asseimbly using two screws and washers. Secure
four half-turn fasteners.

Install shroud using four screws and eight washers, Install four shroud
stand offs.

Install shroud side covers by securing half-turn fasteners.

Perform Carriage and Carriage Mount Adjustment procedure.

Perform Spindle Lock Pawl Check procedure.

Perform Ground Spring Check and Adjustment procedure,

Perform Pack-on Switch Check procedure.

Perform Head/Arm Adjustment procedure (see Preventive Maintenance Index)
Perform Switch and Stop Check and Adjustment procedure.

Perform Index to Burst Check and Adjustment procedure.

Perform Shroud Adjustment procedure.

Perform Drive Belt Adjustment procedure.

SHROUD ADJUSTMENT

1.

2-

6 ~26

Make certain that four screws in bottom of shroud are loose enough to allow
shroud to be positioned laterally.

Install disk pack.
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Visually inspect clearance between entire circumference of disk pack sector
disk and adjacent interior surface of shroud.

If clearance is uniform, remove disk pack from spindle. Tighten four screws
in bottom of shroud. Make certain shroud does not shift from established
position.

If clearance is not uniform, adjust as follows:
a. Position shroud laterally to meet requirement of step 3.
b. Remove disk pack from spindle.

c. Tighten four screws in bottom of shroud making certain that shroud does

not shift from original position.

SPINDLE LOCK PAWL

Check (Figure 6-9)

1.

2.

Extend applicable deck drawer to rear.

Remove two screws and washers and release four half-turn fasteners

securing drive belt cover assembly. Set cover aside.

A gap of between 0.000 and 0.020 inch must exist between tip of spindle
lock pawl and bottom of notch in spindle lock wheel. Spindle lock linkage
connecting rod must move pawl before traveling 1/64-inch maximum.

Perform adjustment procedure if required.

Adjustment (Figure 6-9)

1.

2.

Loosen lock nut on spindle lock linkage connecting rod.

Turn connecting rod until gap of between 0.000 and 0. 020 inch exists be-
tween tip of spindle lock pawl and bottom of notch in spindle lock wheel.

Tighten lock nut.
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PACK-ON SWITCH

Check (Figure 6-9)

1.

2.

10,

Extend applicable deck drawer to rear.

Remove two screws and washers and release four half-turn fasteners

securing drive belt cover assembly. Set cover aside.

Disconnect pack-on switch electrical connections. Use multimeter (set

to Rx1) to monitor pack-on switch status.

Install a disk pack. Multimeter must indicate zero ohms. The pretravel
bracket must limit any further upward travel of the actuator to absolute

minimum.

If multimeter does not indicate zero ohms, pretravel bracket may not be

allowing switch to function.

Check that 0.035 £ 0. 005 inch gap exists between switch actuator and
spindle ground sleeve, see detail B, Figure 6-9,

Remove disk pack from spindle.
Multimeter must indicate infinity.
Perform adjustment procedure if required.

Restore electrical connections to switch.

Adjustment (Figure 6-9)

1.

6-28

If pretravel bracket does not satisfactorily limit travel, loosen pretravel

screws and adjust bracket downward.

If multimeter failed to indicate zero ohms when ground sleeve was raised,
loosen pretravel screws and adjust bracket upward. If multimeter still fails

to indicate zero ohms, replace pack-on switch,
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3. If gap between actuator and ground sleeve is incorrect, loosen two screws
on opposite side of switch from pretravel screws. Reposition switch on

mounting bracket until requirement is met.

Removal and Replacement (Figure 6-9)

1. Disconnect electrical connections to switch,

2. Remove two screws and four washers securing switch assembly to mounting

bracket.

3. Remove two screws and four washers securing pretravel bracket and switch

to switch plate.
4, Install replacement switch in reverse order of removal.

5. Perform Pack-on Switch Check procedure.

GROUND SPRING CHECK AND ADJUSTMENT

1. Extend applicable deck drawer to rear.

2. Refer to Figure 6-9 and remove two screws and washers and release four
half-turn fasteners securing drive belt cover assembly. Set cover aside.

3. Hook a push-pull gage (12210797) to extreme free end of ground spring.

NOTE

Multimeter provides most accurate indication of
physical separation.

4, Force (applied perpendicular to spring) required to separate ground spring

from ground sleeve should be between 3.53 and 5. 30 ounces.

5. If requirement is not met, reform the spring or replace it.
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DISK CLEANER ASSEMBLY

Check (Figure 6-10)

5.

6.

Extend applicable deck drawer to front.
Release four half-turn fasteners securing right-hand shroud side cover.

Using feeler gage, make certain that dimensions A and B (Figure 6-10) are
a minimum of 0. 010 inch as brushes reach limits of their travel.

Using multimeter, check that continuity (zero ohms on meter) exists between
brush switch (S301) posts 2 and 3 with brushes retracted. Meter must in-
dicate infinity between posts 1 and 3 with brushes in this position.

With brushes extended, continuity must exist between switch posts 1 and 3,

Perform adjustment procedure if required.

"Adjustment (Figure 6-10)

Unless otherwise specified, brushes must follow linkage movement (brush detenting
mechanism engaged). Units S/N 1012 and below detent by use of ball plungers
located in the brush arm assembly (Figure 6-10, part B). TUnits S/N 1013 and above

detent by use of a cam brush link and grooved brush linkage (Figure 6-10, part C).

1.

Make certain brush assembly detent mechanism is engaged (brushes follow

movement of linkage).

NOTE

Units with ball plunger detent mechanism, do not
attempt to adjust ball plungers.

Loosen four setscrews securing linkage to motor shaft and brush arm shaft
or two setscrews securing linkage to motor shaft and two setscrews securing

cam brush link to brush arm shaft, as applicable.

Set brush holder against brush stop with detent mechanism engaged. Align
linkage according to part A of Figure 6-10. Tighten four setscrews (adjust
cam brush link according to part C of Figure 6-10. Tighten cam link

setscrews),)
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Figure 6-10. Disk Cleaner Adjustment

4, Loosen two screws securing brush stop. Place 0. 020 inch thick shim or
feeler gage between lower brush holder and brush stop (Dimension A,
Figure 6-10). Remove slack in linkage by pressing brush stop toward
brush holder and tighten two screws securing brush stop.

5. Align linkage according to part B of Figure 6-10. Using a shim or feeler
gage, turn the stop setscrew to establish a 0. 020 inch gap (Dimension B,
Figure 6-10) between stop setscrew and brush holder.

6. Align linkage according to part A of Figure 6-10. Loosen two setscrews
securing brush positioning stop. Rotate brush positioning stop against
brush switch actuator until switch clicks. Rotate brush positioning stop an
additional 2 or 3 degrees and tighten both setscrews.

Removal and Replacement (Figure 6-10)

No special instructions are required for removal and replacement except, when re-
placing motor or switch, use two drops of Grade C Loctite on the threads of each
securing screw. Perform check procedure following any replacement.
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DETENT ACTUATOR

Check (Figure 6-11)

Extend applicable deck drawer to rear and inspect entire detent actuator assembly
for indications of hydraulic fluid leaks. Tightening hydraulic fluid fitting or four
screws that secure head to block may stop leaks, in those areas. If not, replace

actuator assembly. Replace actuator diaphragm to correct leaks around plunger.

Actuator Assembly Removal (Figure 6-11)

1. Disconnect pawl spring.

2. Remove retaining ring, spring, and washers (2) securing pawl.

NOTE
Use care to control hydraulic fluid spillage during

following steps.
3. Disconnect hydraulic fluid fifting at actuator head.
4., Remove two screws and washers securing actuator assembly.

5. Raise assembly clear. If shims are present on base, keep them for use

during replacement.

Actuator Assembly Replacement (Figure 6-11)

1. Check replacement assembly for a separation between bottom surfaces of
head and block of between 0.001 and 0. 010 inch (Dim. B, Figure 6-11), If
dimension is incorrect, loosen four screws securing head to block, establish

separation, and tighten screws.

2. Install replacement assembly by reversing removal steps 1 through 5. Prior
to installing pawl, fill well at base of pawl pivot with Molykote, Type G and
apply a light coat of Molykote to both pawl surfaces around pivot hole.

Actuator Assembly Adjustment (Figure 6-11)

1. Check dimension between top surfaces of pawl and detent gear (Dim. A,

Figure 6-11).
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2. Top surface of pawl should be from 0. 001 inch above to 0.007 inch below

top surface of detent gear.
3. Add or remove shims under detent actuator to gain proper dimension.

4. Tag and then disconnect leadwire from terminal 1 (forward solenoid) at

rear of hydraulic actuator.
5. Install a disk pack on spindle.

6. Start spindle motor. Loosen detent actuator hydraulic fluid fitting very

slowly until fluid begins to come out around threads. Tighten fitting.

7. Carriage is now stopped at hydraulic home position. Use feeler gage to
make certain that pawl tip is located between 0. 001 and 0.003 inch from
tops of the detent gear teeth.

8. If requirement is not met, loosen two screws securing detent actuator
assembly. Rotate assembly until dimension is achieved and tighten two

screws. Recheck dimension.
9. Stop spindle motor. Connect leadwire at rear of hydraulic actuator.

10. Wipe up any spilled fluid and check for fluid leaks.

CAUTION

Utmost care must be used so as not to introduce any
dust or dirt into sump.

11. Remove two screws securing sump cover to top of hydraulic actuator. Check

that fluid level passes between solenoid terminal (rear of actuator) pins 2

and 1. If fluid is required use part no. 45583801. Replace sump cover.

Actuator Diaphragm Replacement (Figure 6-11)

1. Disconnect pawl spring.

NOTE

Use care to control hydraulic fluid spillage during
following steps.

2. Disconnect hydraulic fluid fitting at actuator head.
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Figure 6-11. Detent Mechanism

Remove four screws and eight washers securing actuator head to actuator

block. (Do not loosen screws in actuator block). Set head aside.
Remove faulty diaphragm from block and discard.

Slide plunger from block. Apply a light coat of Molykote, Type G to
plunger shaft and install in block.

Apply a light coat of Molykote, Type G to replacement diaphragm. Install
diaphragm in recess of block so that higher bead faces outward and away
from head of plunger (Figure 6-11), Make certain that diaphragm fits
smoothly into block and is completely inserted into recess.

Carefully place actuator head in position and secure evenly with four screws

and washers (units with socket head screws, torque each screw to 9.5 + 0.7
inch pounds).
Connect hydraulic fluid fitting to head.

Start spindle motor (LOCAL/REMOTE switch to LOCAL, bypass sector

switch, Figure 2-2, and bypass pack-on switch with jumper if disk pack is not

installed). Loosen hydraulic fluid fitting very slowly until fluid begins to

come out around threads. Tighten fitting when all air is purged from actuator

and pipe.

Wipe up any spilled fluid and check for fluid leaks.
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11,

CAUTION

Utmost care must be used so as not to introduce any
dust or dirt into sump.

Remove two screws securing sump cover to top of hydraulic actuator. Check
that fluid level passes between solenoid terminal (rear of actuator) pins
2 and 1. If fluid is required use part no. 45583801, Replace sump cover.

MANUALLY POSITIONING CARRIAGE

Special care must be used whenever carriage is manually positioned.

CAUTION

Never load read/write heads manually unless specifi-
cally instructed by procedure (instruction will in-
clude use of pads. Never allow heads to load un-
less disk pack is installed and up to speed.

Extend applicable deck drawer to rear. Manually disengage detent pawl

from detent gear and move the carriage to approximately track 10.

Insert tip of small screwdriver through opening in lower roller assembly
(Figure 6-12) and move head load cam latch to left. This will unlatch the
head load cam and cause the right end of the cam to move upward and away

from the actuators of the head load switches.

CAUTION

Inserting any instrument between detent actuator
plunger and detent pawl may rupture the actuator
diaphragm.

Carriage may now be positioned manually to any track within its range
(when detent pawl is disengaged from detent gear) without danger of loading
heads.

Head load cam will relatch automatically when carriage is returned to re-

tracted position and heads will load on next access stroke.
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Figure 6-12. Automatic Head Loading Override

HYDRAULIC FLUID REMOVAL AND REPLACEMENT

1. Remove disk pack from spindle.

2. Refer to Manually Positioning Carriage paragraph and move carriage to
track 202 without loading heads.

CAUTION

Utmost care must be used so as not to introduce any
dust or dirt into sump.

3. Remove two screws securing sump cover to top of hydraulic actuator. Set

cover aside.

CAUTION

Shield inside hydraulic actuator deflects fluid streams
that occur when power is applied to spindle motor.
This shield should remain in place,

4, Withdraw hydraulic fluid from hydraulic actuator with syringe.

CAUTION
Any hydraulic fluid added to actuator should be new.

5. Add new hydraulic fluid (p/n 45583801) to actuator until fluid level passes

betwéen solenoid terminal (rear of actuator) pins 2 and 1.
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8.

9.

Set. sump cover in place and start spindle motor.

CAUTION

Do not over tighten hydraulic fittings. If fluid leakage
persists, refer to Repair of Hydraulic Fluid Leakage
procedure.

Loosen hydraulic fluid fitting on detent actuator (Figure 6-11) very slowly
until fluid begins to come out around threads. Tighten fitting when all air

is purged from actuator and pipe.
Wipe up any spilled fluid and check for leaks.

Check that fluid level is still correct (step 5). Secure sump cover,

HYDRAULIC PUMP OR PUMP DRIVE REMOVAL AND REPLACEMENT (Figure 6-13)

1.

Refer to Hydraulic Fluid paragraph and remove fluid from unit.

CAUTION
Use extreme care during following steps so as not to
introduce any dust or dirt into pump or disconnected
fittings.
Disconnect pipe at pump by removing pipe nut from bushing.
Go to step 4 to replace pump or step 5 to replace pump drive.

Replace pump as follows:
a. Disconnect hose at pump by removing nut/collar.

b. Remove two screws, two nuts, and four washers securing pump. Tag
leadwires to pressure switch and disconnect them.

c. Raise pump clear of pump drive.

d. Remove pressure switch and two bushings from faulty pump and install
on replacement unit.

e. Place coupling on pump drive shaft. Position pump on top of pump
drive so that pump shaft is received by coupling.

f. Carefully remove collar and nut from end of hose. Slide new nut and
collar (supplied with new pump) on end of hose according to original
installation. Connect hose to pump.

g. Connect leadwires to pressure switch.

h. Go to step 6.
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6-38

Replace pump drive as follows:

HOSE / = BUSHING
N T
PRESSURE L \
O SWITCH
HYORAULK
PUMP

Remove two screws, two nuts, and four washers securing pump.
Raise pump clear of pump drive and set it on main deck.

On underside of main deck remove nut and washers securing pulley to

pump drive shaft. Remove pulley.

Raise pump drive from main deck. Remove coupling and key from

opposite ends of pump drive shaft.

Lower replacement drive through main deck. Install key and pulley

with two washers and nut.

Place drive belt on pulley and check belt threading according to Figure
6-9.

Place coupling on pump drive shaft. Position pump on top of pump drive

so that pump shaft is received by coupling.

NUT/COLLAR [¢] (o]

o————BUSHING

PUMP DRIVE SHAFT

@ @ PIPE ﬁ\‘ —
coupLING —x &S

\ Y
MAIN DECK“,

PUMP DRIVE ASSY —

DRIVE BELT

PULLEY \
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Figure 6-13. Hydraulic Pump and Pump Drive.
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8.

Secure pump with two screws, two nuts, and four washers. Tighten nuts

and screws evenly,

CAUTION

Do not over tighten hydraulic fittings. If fluid leakage
persists, refer to Repair of Hydraulic Fluid Leakage
procedure.

Connect pipe to pump. If difficulty is encountered when starting threads,
loosen pipe at hydraulic actuator, start threads, and tighten both ends.

Refer to Hydraulic Fluid paragraph and replace fluid.

HYDRAULIC ACTUATOR ASSEMBLY

Leak Check (Figure 6-14)

1.
2.

Extend applicable deck drawer to rear.

Inspect entire hydraulic actuator for presence of hydraulic fluid. Pay particu=
lar attention to rear cylinder cap, screws in valve block, drive piston seal,
and fluid supply lines,

Most leaks detected at actuator can be remedied by performing Repair of
Hydraulic Fluid Leakage procedure or performing a procedure in O-ring
and Seal Replacement paragraph. However, if leakage is caused by damage
to hydraulic actuator, replace actuator (below).

Removal and Replacement (Figure 6-14)

1.

Refer to Hydraulic Fluid paragraph and remove fluid from unit.

CAUTION
Use extreme care during following steps so as not to
introduce dust or dirt into disconnected fittings or re-
placement actuator.
Disconnect three hydraulic fittings at hydraulic actuator.
Tag each leadwire connected to solenoid terminal pins. Disconnect leadwires.

Unlatch head load cam (Manually Positioning Carriage paragraph) and move
carriage until access is gained to actuator clamp (links drive rod ball tip to
carriage). Remove three screws and six washers from actuator clamp.

Remove screw and two washers securing hydraulic actuator to carriage mount..

Remove three screws and washers securing hydraulic actuator to main deck.
Raise actuator clear of deck.
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Figure 6-14,

Install replacement unit by reversing steps 1 through 6.

DETAIL

SLOW SOLENOID

Hydraulic Actuator

Adjacent edges of

hydraulic actuator and carriage mount must be flush to within 0.001 inch

maximum (Figure 6-14).

Perform Hydraulic Home Check and Adjustment procedure.

Perform Head/Arm Adjustment procedure (see Preventive Maintenance

Index).
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O-RING AND SEAL REPLACEMENT

CAUTION

Use extreme care during any following procedures so
as not to introduce dust or dirt into actuator or valve
block.

Rear Cylinder Cap O-Ring (Figure 6-14)

1.

6.
7.

Place cloth below rear cylinder cap (to catch small amount of hydraulic fluid
during next step).

Remove rear cylinder cap.
Remove faulty O-ring from cap.
Lubricate replacement O-ring (p/n 92074123) and cap with hydraulic fluid.

Carefully install O-ring on cap. O-ring must not be twisted or damaged
when in place in cap groove.

Apply light coat of hydraulic fluid to O-ring and install cap in actuator.

Check hydraulic fluid level (see Hydraulic Fluid paragraph).

Yalve Block O-Rings (Figure 6-14)

Replace any leaking valve block O-ring as follows:

1.
2,

3.

4,
5.
6.

Refer to Hydraulic Fluid paragraph and remove fluid from actuator.
Carefully remove plug and defective O-ring.
Lubricate replacement O-ring (p/n 92074119) with hydraulic fluid.

CAUTION

Use care not to lose any shims (plug or spring shims)
that may be present.

Carefully mount O-ring so that it is not twisted or damaged.

Lubricate O-ring with hydraulic fluid and carefully install in valve block.

Install new hydraulic fluid (see Hydraulic Fluid paragraph).

Drive Piston Seal (Figure 6-14)

1.
2.

3.

Refer to Hydraulic Fluid paragraph and remove fluid from actuator.

Unlatch head load cam (Manually Positioning Carriage paragraph) and move

carriage until access is gained to actuator clamp (links drive rod ball tip to
carriage). Remove three screws and six washers from actuator clamp.

Push drive piston to retracted position (leave carriage where it is).
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CAUTION

Do not scratch seal cavity or drive piston with screw-
driver.

Use small screwdriver to remove drive piston seal (force screwdriver tip

through rubber to behind metal and carefully pry seal out).

Lubricate inner and outer dimeters of replacement seal (p/n 94302801) with
hydraulic fluid.
Place seal over drive piston so that lip faces actuator. Place seal inserting

tool (70808200) over piston so that one end engages metal face of seal. Care-
fully tap seal inserting tool with plastic mallet until seal is positioned at rear

of actuator cavity.
Extend drive piston toward carriage and install actuator clamp.
Install new hydraulic fluid (see Hydraulic Fluid paragraph).

Perform Hydraulic Home Check and Adjustment procedure.

Extend Piston Seal

1.

2.

10.

6-42

Refer to Hydraulic Fluid paragraph and remove fluid from actuator,
Remove rear cylinder cap.

Remove extend piston by hooking its exposed small diameter and pulling it
clear of actuator.

Remove faulty seal from piston.

Lubricate replacement seal (p/h 94249335) with hydraulic fluid and install

on piston.
Carefully insert piston in actuator and position it forward of hole at end of

housing threads.

Replace O-ring on rear cylinder cap (see related paragraph).
Install cap on actuator.

Install new hydraulic fluid (see Hydraulic Fluid paragraph).

Perform Hydraulic Home Check and Adjustment procedure.
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SOLENOID REMOVAL AND REPLACEMENT

CAUTION

Use extreme care during the following procedure so
as not to introduce dust or dirt into actuator. If more
than one solenoid is to be replaced, use care not to
get the solenoid plungers and shims (if present) in
incorrect holes.

Disconnect taper pins of faulty solenoid at inner pins of solenoid terminal
(Figure 6-14).

Using a close fitting screwdriver (prevents burring of slot), remove defective
solenoid and shims (if present) from actuator.

Install solenoid plunger and plunger shim (if present) in replacement solenoid
(p/n 94249318).
CAUTION
Excess screwdriver torque may cause internal damage
to solenoid.
Use screwdriver to thread solenoid into proper casting hole. Stop turning
screwdriver when solenoid is seated securely.

Connect taper pins of replacement solenoid at solenoid terminal.

HEAD LOADING MECHANICS

Linkage Check and Adjustment (Figure 6-15)

CAUTION

This procedure requires that heads be loaded. To pre-
vent damage to heads, pads must be used.

1. Remove disk pack from spindle.

2. Carefully place pads of 6 to 8 thicknesses of clean, dry, lint-free gauze
between surfaces of read/write heads that approach each other as heads are
loaded.

3. Extend applicable deck drawer to rear. Disconnect chassis harness plug
P306 from J306 (to head latch magnet).
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10.

11,

CAUTION

In next step, do not jumper +40 volts from logic chassis
maintenance panel jack of an on-line unit, Voltage at
jack is used by read/write circuit and errors may be
caused.

Use jumper wires to apply +40 volts to J306 pins 2(+40V) and 3 (ground).

Manually disengage detent pawl from detent gear and position carriage to
track 193 (heads will load, pads will provide required protection),

Head load pawl tip must fully engage latch slot in head load latch. Head load
pawl must be pulled securely against both pole faces of head latch magnet.

Adjust as follows:

a. Loosen three screws securing head latch magnet.

b. Reposition magnet until requirements are met and tighten screws.
c. Recheck requirements.

d. Disengage detent pawl and retract carriage.

Disengage detent pawl and slowly move carriage forward while observing
vertical position of rod assembly. Stop moving carriage when rod reaches
highest point,

Referring to Figure 6-15, measure gap between tip of head load pawl and
adjacent edge of latch slot. If required adjust as follows:

a. Disengage detent pawl and retract carriage. Remove push rod retaining
ring and push rod.

b. Loosen rod assembly locknut. Twist larger nut to change effective
length of assembly., Tighten locknut.

c. Install push rod (without retaining ring) and repeat step 7.
d. When requirement is met replace retaining ring.
Disengage detent pawl.

Retract carriage while observing knock off pin.

Upper roller must contact knock off pin (can be felt and observed) causing

heads to unlatch when carriage is positioned at some point between tracks -07

and =12.

Adjust as follows:

a. If roller assembly contacts pin too early or too late, loosen two screws
securing upper roller assembly. Reposition roller assembly as required

and tighten screws.
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12,
13.

14.

15.

b. If roller assembly passes over pin without contacting or just brushes
pin, reform head load pawl so that pin is held higher. If pawl is re-
formed, this procedure must be repeated from step 4.

c. If roller assembly contacts pin securely, but does not unlatch heads,
chfeck for burrs on head load pawl tip or in latch slot. Use a stone to
carefully remove burrs. Check for binding at linkage bearing points.

Lubricate with a small amount of Molykote, Type G as required.
Check that gauze pads are still in place on read/write heads.
Disengage detent pawl,

Move carriage forward to load and latch heads.

Disconnect jumper wires (+40v) connected to head latch magnet. Heads must

unlatch and unload. Remedy fault as follows:

a. Check for burrs on head load pawl tip or in latch slot. Use a stone to

carefully remove burrs.

b. Check for binding at linkage bearing points. Lubricate with a small
amount of Molykote, Type G as required.

+—Z—Ze——————— KNOCK OFF PIN

]

HEAD LOAD PAWL

HEAD LOAD LINK
0.010¢ 0.00SIN,

\ﬁl

| ___ LATCH SLOT

HEAD LOAD LATCH

-
HEAD LOAD |

| ————ULiNKageE sTOP

ROD ASSEMBLY

HEADS LOADED
HEADS UNLOADED AND LATCHED
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Figure 6-15. Head Load Linkage

1
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Head Latch Switch Check and Adjustment (Figure 6-16)

CAUTION

This procedure requires that heads be loaded. To
prevent damage to heads, pads must be used.

1. Remove disk pack from spindle.

2. Carefully place pads of 6 to 8 thicknesses of clean, dry, lint-free gauze be-
tween surfaces of read/write heads that approach each other as heads are
loaded.

3. Extend applicable deck drawer to rear. Disconnect chassis harness plug
P306 and J306 (to head latch magnet).

CAUTION

In next step, do not jumper +40 volts from logic
chassis maintenance panel jack of an on-line unit.
Voltage at jack is used by read/write circuit and
errors may be caused.

4. Use jumper wires to apply +40 volts to J306 pins 2(+40v) and 3 (ground).

5. Manually disengage detent pawl from detent gear and position carriage forward
until heads load (pads will provide required protection), Return carriage to
track -05,

6. Refer to Figure 6-16 and disconnect leadwires to head latch switch.

7. Connect multimeter to head latch switch terminals. Multimeter should indicate
continuity.
8. Insert a 0.010 inch feeler gage between switch actuator and head load pawl

(keep feeler gage flat against pawl). Multimeter should indicate continuity.

9. Insert an additional 0. 020 inch feeler gage (total of 0. 030 inch) between switch

actuator and head load pawl. Multimeter should now indicate an open circuit.

10. Remove only the 0.020 inch feeler gage. Multimeter should now indicate

continuity.

11. If any of requirements in steps 7, 8, 9, or 10 are not met, loosen two screws
(opposite side of nut plate) securing switch, reposition switch, and repeat

check "steps.
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Figure 6-16. Head Latch Switch (S304) Adjustment l
(Shown without TB204)

Heads Loaded Switches

1. Remove power to spindle.

2. Make certain that head load cam is latched (Figure 6-12).

CAUTION

Do not load read/write heads.
3. Manually disengage detent pawl and position carriage to track -01.

NOTE

Transfer point is indicated by an audible click by
switch.

4. Lift switch actuator from switch spring until switch transfers. Dimension

between actuator and spring (Figure 6-17) must not exceed 1/16-inch.

5. Raise actuator to highest point and then lower it. Switch must transfer when

actuator and spring are separated by not more than 1/16-inch.
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Figure 6-17. Heads Loaded Switch (S300A /S300B) Adjustment
(Shown without TB302/TB303)

6. If either requirement is not met, adjust using clearance in switch mounting

holes and/or bracket mounting holes, or reform switch actuator.

7. Repeat steps 4 through 6 for adjacent switch.

CARRIAGE AND CARRIAGE MOUNT

Removal and Replacement

Damage to carriage rack gear or detent gear requires replacement of carriage and

carriage mount assembly.

1. Remove disk pack from spindle.

CAUTION

Do not touch face of read/write heads. Skin acids
may etch and damage head.

2. Disconnect read/write head cable plugs. Loosen head/arm clamps and re-

move each head/arm assembly.

3. Disconnect all electrical connections to carriage and carriage mount.
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10.

11,
12,
13.
14,

15.
16.
17.
18,

19.

20.

Unlatch head load cam (Manually Positioning Carriage paragraph) and move
carriage until access is gained to actuator clamp (links hydraulic actuator
drive rod ball tip to carriage).

Remove three screws and six washers from actuator clamp. Move drive rod

to retracted position.

Remove screws securing cylinder and detent transducer assemblies. Move

assemblies clear of carriage mount.

Remove two screws securing detent actuator. Move it clear of carriage mount
by gently bending the tubing attached to it.

Remove screw securing hydraulic actuator to carriage mount. Remove three
screws and washers securing hydraulic actuator to main deck. Move actuator

clear.

Remove four screws securing carriage and carriage mount to main deck
(fourth screw is under detent mechanism).

Raise assembly vertically (until free of dowel pin in main deck) and move

it clear of deck area.

Position replacement carriage and carriage mount on main deck dowel pin.

Perform Carriage and Carriage Mount Adjustment procedure.

Perform Head/Arm Replacement procedure.

Install hydraulic actuator with three screws and washers. Adjacent edges
of actuator and carriage mount must be flush to within 0. 001 inch maximum

clearance (Figure 6-14).

Secure hydraulic actuator to carriage mount with one screw.
Install actuator clamp with 3 screws and six washers.
Reposition (approximately) and loosely secure detent actuator.
Perform Carriage and Carriage Mount Adjustment procedure.

Use a feeler gage to check gap between top surface of detent flag and bottom
surface of transducer receiving slot (Figure 6-18). Add or remove shims
between transducer to meet requirement. Secure transducer to deck and

recheck gap.

Repeaf step 19 for cylinder transducer and track position disk.
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21. Perform Detent Actuator Adjustment procedure.
22. Perform Detent Transducer Check and Adjustment procedure.
23. Perform Hydraulic Home Check and Adjustment procedure.
24. Perform Cylinder Transducer Check and Adjustment procedure.
25. Perform Head/Arm Adjustment procedure (see Preventive Maintenance
Index).
Adjustment

A carriage and carriage mount assembly is properly aligned when carriage motion is

along a radial line to the spindle center. Following adjustment is required whenever

carriage and carriage mount assembly is loosened from main deck or replaced.

1.

SPRING WASHER (2) ——
WASHER(2) ——=
XDUCER MTGPLT —*

MAIN DECK —

Remove head/arm assembly 06 or 09 (Figure 6-19).

NOTE

Carriage Alignment tool (84251900) consists of a
replacement arm tool and a replacement ring tool.

Install replacement arm tool in place of head removed in step 1 and tighten

in place.

Install replacement ring tool on spindle.

WIDE BLADE
SCREW DRIVER

ADJUSTMENT SLOT 0.005+ 0,004 IN.

TN —TLT—_;L:,

T~ TRANSDUCER SPACER ——
MOUNTING PLAT.

5811

Figure 6-18. Transducer Adjustment

70602400 .D



4, Unlatch head load cam (Manually Positioning Carriage paragraph) to disable
head load mechanism. Disengage detent pawl and move carriage forward until

replacement arm and ring tools are aligned approximately as shown in Figure
6-19.

NOTE

Threads of screws securing carriage mount to main
deck contain thin coat of Loctite, Grade C and
Loctite primer, Grade N. This coating should ade-
quately lock threads for five installation and removal
cycles. Reapply above compounds every fifth cycle
according to manufacturer's instructions on contain-
er label.

5. Pivot carriage mount on main deck until required dimension (0. 000 to 0. 004

inch) is achieved. Carefully and evenly tighten four screws securing mount

to deck.
\/\q ARROWHEAD POINTS IN |
DIRECTION OF HEADMOTION 00 CEJ w1 ol
DURING LOADING 03 ¥ Cx— 02
04 =x— ¥ os
o7

____— REPLACEMENT ARM TOOL = X oe
08 C&xT w09
" s &> 10
12 & w3 13
REPLACEMENT RING TOOL R -
/ 6 cx— w7
19 W R 18

| ———— SPINDLE READ/ WRITE HEAD

IDENTIFICATION
(VIEWED FROM
SPINDLE}

BETWEEN 0.000 AND 0.004 iNCH
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Figure 6-19. Carriage/Carriage Mount Alignment
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HYDRAULIC HOME CHECK AND ADJUSTMENT

1,

2.

Stop spindle motor and remove disk pack.

Unlatch head load cam (Manually Positioning Carriage paragraph).

CAUTION

If misalignment is discovered in next step do not
attempt to remedy by rotating dial. Misalignment
beyond field remedy may result.

Manually disengage detent pawl and position carriage to track 00 and then

track 73. Track number indicator and adjacent index mark should be aligned
as close as possible at track 00 and within +0.5 of a division (track) at track
73. If adjustment is required, loosen screw in index plate and reposition as

required.

Return carriage to fully retracted position. Disconnect leadwire from
terminal 1 (forward solenoid) at rear of hydraulic actuator.

Install a disk pack and start spindle motor (LOCAL/REMOTE switch to
LOCAL, bypass sector switch, Figure 2-2).

Use feeler gage to check that pawl tip is located between 0. 001 and 0. 003 inch
from tops of detent gear teeth (Figure 6-11). If requirement is not met,

adjust as follows:
a. Loosen two screws securing detent actuator assembly.

b. Rotate assembly until dimension is correct. Hydraulic fluid tubing will

require some slight bending to attain new position.
c. Tighten two screws and recheck dimension.

Visually check that track number indicator reading is between track -01 and
-01.5. If this requirement is met, check is complete. If requirement is not

met, adjust as follows:
a. Stop spindle motor. Unlatch head load cam.
b. Position carriage to track 200,

c. Loosen three screws in actuator clamp (Figure 6-14) only enough so that
carriage drive piston and rod can be rotated, but not enough to allow axial

motion on ball tip.
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d. Return carriage to fully retracted position.

e. Start spindle motor.

NOTE

One-third of a revolution of drive rod changes track
number indicator reading (and hydraulic home posi-
tion) one full track. Rotating the drive rod CCW
(as view from spindle) decreases a positive track
number indicator reading and makes a negative
reading more negative.

f. When carriage motion (to hydraulic home) stops, rotate drive rod until
track number indicator reading is between -01 and -01.5.

g. Unlatch head load cam. Move carriage to track 200. Tighten three
screws in actuator clamp.

DETENT TRANSDUCER

Check and Adjustment

NOTE

Transducer output is temperature sensitive. Unit
must be operated with heads loaded and spindle ro-
tating for a period of one hour immediately pre-
ceding performance of this procedure.

1, Stop spindle motor.

2. Connect oscilloscope probe to test point J (detent transducer preamplifier)
of card at logic chassis location All (upper deck) or B11 (lower deck). Ground
oscilloscope at test point A or Z of same card to which probe is connected.

3. Extend applicable deck drawer to rear. Manually disengage detent pawl and
position carriage to track 00.

4. With detent engaged, oscilloscope must display a signal amplitude that is -1.5
+ 0.2 volts. If adjustment is required proceed as follows:
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NOTE

Spring washers, used to mount transducer, allow
movement of assembly without loosening screws.

Refer to Figure 6-18 and place screwdriver in adjustment slot and against

dowel in main deck.

Pivot screwdriver on dowel pin and move detent transducer mounting

plate as far as possible toward cylinder transducer.

Carefully move detent transducer mounting plate away from cylinder
transducer until signal amplitude decreases to -1.5 volts.

Disconnect leadwire from terminal 1 (forward solenoid) at rear of hydraulic

actuator.

Start spindle motor.

Carriage will move to hydraulic home when jack reaches

speed.

Oscilloscope should indicate a minimum amplitude of +1.5 volts. If this

requirement is not met, correct the situation according to one of the

following steps.

a.

e,

Use feeler gage to check that pawl tip is located between 0.001 and

0.003 inch from tops of detent gear teeth (Figure 6-11). If adjustment

is required, loosen two screws securing detent actuator assembly.
Rotate assembly until dimension is correct. Tighten screws and recheck

dimension.
Perform Oscillator Check procedure. Replace oscillator if required.

Check power supply +20 volt outputs (Check Power Supply Outputs pro-
cedure, see Preventive Maintenance). Adjust outputs as required.

Replace transducer preamplifier card.

Replace transducer.

Stop spindle motor. Connect forward solenoid leadwire at rear of hydraulic

actuator.
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Transducer or Preamplifier Card Removal and Replacement (Figures 6-11 and 6-18)

1. To replace detent transducer proceed to step 2, Go to step 3 to replace detent

preamplifier card.
2. Replace detent transducer as follows:

a. Remove two screws, four spring washers, and four flat washers securing

transducer mounting plate.
b. Unclip preamplifier card from transducer.

c. Release two screws securing transducer to mounting plate. Save spacer

and shims.

d. Assemble replacement transducer, spacer, and shims to mounting plate

with two screws.

e. Use feeler gage to check gap between top surface of detent flag and
bottom surface of transducer receiving slot (Figure 6-18). Add or re-

move shims between transducer and spacer to meet requirement.
f. Go to step 4.
3. Replace detent preamplifier card as follows:
a. Disconnect plug at rear edge of preamplifier card.
b. Unclip preamplifier card from transducer.
c. Position replacement card at rear of transducer and clip in place.
d. Connect plug to rear of card.

4. Perform Detent Transducer Check and Adjustment procedure.

CYLINDER TRANSDUCER

Check and Adjustment

NOTE

Transducer output is temperature sensitive. Unit
must be operated with heads loaded and spindle ro-
tating for a period of one hour immediately pre-
ceding performance of this procedure.
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Stop spindle motor.

Connect oscilloscope probe to test point F (cylinder transducer preamplifier)
of card at logic chassis location All (upper deck) or B1l (lower deck). Ground
oscilloscope at test point A or Z of samevcard to which probe is connected.

Connect oscilloscope external trigger to test point B (I510, Any Seek) of
card at location A08 (upper deck) or B08 (lower deck).

Start spindle motor.

NOTE

Following procedure requires MDD to perform seek
operations. Commands controlling seek operations
may be derived via a Tester Card (40072100) in-
stalled in logic chassis (position A03 for upper
spindle or position B03 for lower spindle) or suitable
software and the computer.

Make oscilloscope settings according to Figure 6-20.

Command MDD to perform l-track forward sequential seek to track 202.
Seek timing should allow adequate time to observe oscilloscope between each

move,

Signal during each one track seek must meet requirement of Figure 6-20,
Part A, Part B shows transducer/tachometer traces during 1-track reverse
seek. These traces will occur when Part A is achieved. If requirement is

not met, return to track with smallest peak-to-peak voltage.

a. Refer to Figure 6-18 and place screwdriver in adjustment slot and against

dowel pin in main deck,

b. Pivot screwdriver on dowel pin and move cylinder transducer mounting

plate as far as possible away from detent transducer.

c. Carefully move cylinder transducer mounting plate toward the detent
transducer while observing oscilloscope. (Signal will go to minimum
and begin to increase.) Stop moving mounting plate when signal reaches
maximum. Note amplitude of this signal.

d. Reverse motion of step ¢ and move cylinder transducer carefully away
from detent transducer. Stop moving mounting plate when signal ampli-
tude is 80 £ 10 percent of that of that noted in step ¢ and +30 volts minimum.
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e. If requirement of step d can be achieved, go to step 8. If not, correct

correct situation according to one of the following steps.
f. Perform Oscillator Check Procedure. Replace oscillator if required.

g. Check power supply +20 volt outputs (Check Power Supply Outputs pro-

cedure, see Preventive Maintenance). Adjust outputs as required.
h. Replace transducer preamplifier card.

i. Replace transducer.
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Figure 6-20. Cylinder Transducer Trace
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Return carriage to track 00. Observe trace amplitude and manually apply
a moderate, forward force to rear of carriage. Amplitude should decrease
slightly. If signal amplitude increases, return to track with smallest peak-
to-peak voltage and perform steps 7a through 7d.

Transducer or Preamplifier Card Removal and Replacement (Figure 6-18)

1,

2,

Release four half-turn fasteners securing shroud side covers. Set covers

aside.

Remove four screws and eight washers on inner bottom of shroud, Raise
shroud clear and set aside.

To replace cylinder transducer proceed to step 4. Go to step 5 to replace
cylinder preamplifier card.

Replace cylinder transducer as follows:

a. Remove two screws, four spring washers, and four flat washers securing

transducer mounting plate.
b. Unclip preamplifier card from transducer.

c. Release two screws securing transducer to mounting plate. Save spacer

and shims.

d. Assemble replacement transducer, spacer, and shims to mounting plate

with two screws.

e. Use feeler gage to check gap between top surface of track position disk
and bottom surface of transducer receiving slot (Figure 6-18), Add or
remove shims between transducer and spacer to meet requirement,

f. Go to step 6.
Replace cylinder preamplifier card as follows:
a. Disconnect plug at rear edge of preamplifier card.
b. Unclip preamplifier card from transducer.
c. Position replacement card at rear of transducer and clip in place.
d. Connect plug to rear of card.

e. Go to step 7.
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6.
7.

8.

Perform Cylinder Transducer Check and Adjustment procedure.
Install shroud and side covers,

Perform Shroud Adjustment procedure.

SECTOR SENSOR ASSEMBLY

Switch and Stop Check and Adjustment

1.

2.

Stop spindle motor. Set associated ON LINE/OFF LINE switch to OFF LINE
and set related DC/OFF switch to OFF,

Extend deck drawer to rear.

Remove disk pack from spindle.

Release four half-turn fasteners securing each shroud side cover. Set covers

aside.

Remove four screws and eight washers on inner bottom of shroud. Raise

shroud clear of deck and set aside.
Install CE disk pack (p/n 12211935) on spindle.

Pivot sensor toward disk pack until stop is encountered. Hold sensor in this
position while rotating disk pack. Stop rotation when edge of disk surfaces

17 and 18 are nearest to top vertical notch in sensor.

Use feeler gage to measure vertical gap between sensor notch and edge of disk.

Dimension must meet requirement of Figure 6-21. Adjust as follows:
a. Remove both SPL cards from C-row of logic on deck.

b. Remove three screws and six washers securing C-row card chassis to

deck.
c. Disconnect plug to sector sensor preamplifier card.
d. Thread plug through circular cutout in C-row card chassis.
e. Move C-row chassis clear of sector sensor.

f. Remove two screws and washers securing positioning arm to transducer

(Figure 6-21).

g. Loosen locknut on stop adjust screw.
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h. Pivot sensor toward disk pack until stop is encountered. Rotate stop
adjust screw until required gap between sensor notch and edge of disk

is achieved (Figure 6-21),

i. Tighten locknut and recheck dimension. Readjust if required. Continue

to next step and adjust switch. Do not perform reassembly at this time.

NOTE

Switch transfer is checked in following steps. Trans-
fer may be monitored either by observing a multi-
meter (continuity) or by listening for the audible click
of the switch.

9. Refer to Figure 6-21 and place a 0.015-inch shim flat against the surface of

the stop that is encountered by the stop adjust screw.

10. Pivot sensor toward disk pack until tip of stop adjust screw contacts feeler

gage. Switch must transfer. Hold sensor firmly in this position.

SURFACE ‘7: —9’ 'e— 0.042 + 0.005 INCH
DISK ] SURFACE 18

PACK ] SURFACE 19

DIMENSION A
SWITCH
SECTOR DISK TRANSDUCER ACTUATING
ARM
switcH — STOP
SENSOR e
POSITIONING :
O ARM ]
0\ L ——
A

/%
\

i v T Y

/ N [ \
T WJUST PIVOT SHAFT/ RETAINING STOP ADJUST SWITCH ADJUST
Scae :D LOCKNUT RING SCREW/LOCKNUT SCREW/LOCKNUT

B3ITA

Figure 6-21. Sector Sensor
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11. Slide a 0.010-inch feeler gage between first gage and the stop (total of 0,025~

inch now between stop and tip of stop adjust screw). Switch must transfer.

12. Slide only the 0,010-inch feeler gage from between the stop and the screw.

Switch must transfer. Release sensor.

13. If any of the above requirements (steps 10, 11, or 12) is not met, readjust

as follows:

a. If C-row logic cards are installed, perform steps 8a through 8f (above)

and remove them.

b. Loosen lock nut on switch adjust screw. Back switch adjust screw out

until it no longer contacts switch actuating arm.
c. Pivot sensor toward disk pack until stop is firmly encountered.

d. Thread switch adjust screw into sensor until switch transfers (clicks).
Rotate switch adjust screw clockwise an additional 1/2 to 3/4 turn.

Tighten locknut.
e. Install C-row logic cards by reversing steps 8a through 8f (above).
14. Remove CE disk pack from spindle,
15. Install shroud and perform Shroud Adjustment procedure,

16, Install shroud side covers.

Index to Burst Check and Adjustment

1. Stop spindle motor,

2. Set associated ON LINE/OFF LINE switch to OFF LINE and set related
DC/OFF switch to OFF.

3. ILxtend deck drawer to rear.

4.  Remove SPL card at location C02 of open drawer.

5. Remove SPL card at logic chassis location A17 (for upper deck) or B17 (for

lower deck).
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10.

11.

12.

13.

CAUTION

The CE disk pack contains specially recorded tracks
of data. Extreme care must be taken so that this
data is not modified.

Install CE disk pack (p/n 89259100).

Check hub of ‘disk pack for presence of label spe’*c‘ifyi‘rié index to data

period. ' If label is found, make note of value specified.
Set DC/OFF switch to DC.

Start spindle motor.

NOTE

In following procedure it is necessary to position
heads to a specific track location. This command
may be derived by either suitable software and the
central processor or the tester card (p/n 40072100)
installed in logic chassis (location A03 for upper
spindle or BO03 for lower spindle).

Position carriage to track 118,

Select head 9 by connecting a jumper wire between test points 9 and Y (ground)

of SPL card at location C01l of open drawer.

Connect oscilloscope external trigger to test point C (Index) of SPL card at
location A1l (for upper deck) or B11l (for lower deck).

Connect oscilloscope channels A and B to test points G and F of SPL card at
location D01 of open drawer. Ground oscilloscope at test point A of same

card.
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14,

15.
16.
17,

18.

19.
20.
21.
22,

NOTE

Following oscilloscope trace tends to be unstable., In-
stability or jitter results as oscillator phases itself,
Include jitter in period measurement.

Refer to Figure 6-22 for oscilloscope settings, Compare traces. Period
between Index pulse and peak of first Data pulse must be as follows: 3 + 2
usec (including jitter) if no label was found on disk pack hub, or as specified
on disk pack hub. If requirement is not met, adjust as follows:

a. Loosen locknut on sector sensor pivot shaft (Figure 6-21).

b. If period is too short, use screwdriver to turn pivot shaft clockwise
until requirement is met, and then go to step c¢. If period is too long,
use screwdriver to turn pivot shaft counterclockwise. Push sensor along
shaft toward pivot spring. When displayed period is too short, turn

pivot shaft clockwise until requirement is met.
c. Tighten locknut, Check period and readjust if required.
Disconnect oscilloscope external trigger. Set triggering to internal.
Disconnect channel probes.

Connect channel A probe to test point C (Index) of SPL card at location A1l
(for upper deck) or Bl1 (for lower deck).

Trace must indicate a logic "1" (+3 vdc) pulse with a width of 55.0 £ 7.5 usec.
If requirement is not met, a failure has occurred in term Y509,

Disconnect oscilloscope.
Stop spindle motor and remove CE disk pack.
Install SPL cards removed in steps 4 and 5.

Remove jumper wire installed in steps 9 and 11.

Transducer Removal and Replacement

1.
2.

Stop spindle motor.

Set associated ON LINE/OFF LINE switch to OFF LINE and set related
DC/OFF switch to OFF.
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Figure 6-22. Index to Burst Period

3. Extend deck drawer to rear. Remove disk pack from spindle.

4. Release four half-turn fasteners securing each shroud side cover. Set
covers aside.

5. Remove four screws and eight washers on inner bottom of shroud. Raise
shroud clear of deck and set aside.

6. Remove both SPL cards from C-row logic chassis.
7. Remove three screws and six washers securing C-row logic chassis to deck.

8. Disconnect plug to sector sensor preamplifier card. Thread plug through
circular cutout in C-row card chassis,

9. Unclip sector preamplifier card from transducer.

10. Install CD disk pack (p/n 89259100) on spindle.

11, Pivot sector sensor toward disk pack until stop post is encountered. Hold
sector sensor in position by engaging cam arm block.

12. Rotate disk pack until notch in sector disk begins to enter transducer.

13. Using feeler gage measure and record distance between the disk pack sector
disk bottom and the transducer bottom notch (Dimension A of Figure 6-21),

14. Disengage sector sensor assembly and remove disk pack.
15. Tag and then disconnect leadwires to sector switch.

16. Remove three screws and washers securing sensor assembly to deck. Raise
assembly and stop adjust bracket clear of deck. Retain shims and stop
bracket for use during reassembly.
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17,

18.
19.

20.
21.

22.

23.
24,

25,
26.

27.
28.

29.
30.
31.

32.
33.

34.
35.
36.
31.

Refer to Figure 6-21 and remove retaining ring from pivot shaft,.
Remove locknut securing pivot shaft.

Turn pivot shaft clockwise until pivot shaft exits threaded hole in mounting
block.

NOTE
Observe mounting position of pivot spring. Spring is
double acting, provides tension and compression to
transducer.
Slide pivot shaft through transducer, pivot spring, and free of mounting block.

Remove sensor positioning arm and two adjusting screw/locknuts from faulty
transducer. Install these items on replacement transducer.

Position replacement transducer in sensor mount plate. Slide threaded end of
pivot shaft through mount plate, transducer pivot spring and mount plate.
(Install pivot spring to provide both tension and compression to transducer).

Install retaining ring in groove of pivot shaft.

Using original shims, three screws, and three washers, secure stop adjust-
ment bracket and sector sensor assembly to deck.

Install CE disk pack used in step 10 on spindle.

Pivot sector sensor toward disk pack until stop post is encountered. Hold
sensor in position,

Rotate disk pack until notch in sector disk begins to enter sensor transducer.

Using feeler gage measure distance between the disk pack sector disk bottom
and the transducer bottom notch (Dimension A of Figure 6-9.1). Add or re-
move shims to sensor assembly to obtain same dimension recorded in step 13.

Disengage sector transducer from disk pack.
Connect leadwires to sector switch.

Perform steps 7 through 13 of Sector Sensor Assembly Switch and Stop Adjust-
ment procedure (ignore disassembly and reassembly steps).

Remove CE disk pack.

Install C-row logic cards by reversing steps 8a through 8d of this procedure.
Install shroud and perform Shroud Adjustment procedure.

Install shroud side covers.

Perform Sector Sensor Transducer/Preamplifier Output Check procedure.

Perform Index to Burst Check and Adjustment.
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Preamplifier Card Removal and Replacement

1. Extend deck drawer to rear.

2. Set associated ON LINE/OFF LINE switch to OFF LINE and set related DC/
OFF switch to OFF.

3. Remove disk pack from spindle.

4. Release four half-turn fasteners securing each shroud side cover. Set covers
aside.

5. Remove four screws and eight washers on inner bottom of shroud. Raise
shroud clear of deck and set aside.

6. Disengage plug to preamplifier card.
7. Unclip preamplifier card from transducer.

8. Position replacement card at rear of transducer and clip in place. Connect
plug to replacement preamplifier card.

9. Install shroud and perform Shroud Adjustment procedure.
10. Install shroud side covers.
11. Perform Sector Sensor Transducer/Preamplifier Output Check procedure.

12, Perform Index to Burst Check and Adjustment procedure.

Transducer/Preamplifier Output Check

. Stop spindle motor.
. Extend deck drawer to rear.

1
2
3. Set associated ON LINE/OFF LINE switch to OFF LINE,
4, Set associated DC/OFF switch to OFF.

5

. Remove SPL card at location A1l (for upper deck) or Bl1l (for lower deck).
Install card extender (p/n 86416700) at vacated position and replace the card,

. Install a disk pack.
Set DC/OFF switch to DC.

Start spindle motor.

co.oo-qca

. Connect oscilloscope channels A and B to pins 24 and 25 (card extender) of
SPL card at location A1l (for upper deck) or B11 (for lower deck). Ground
oscilloscope at test point A of same card,

10. Trigger oscilloscope positive at test point F of card at location A18 (for upper
deck) or B18 (for lower deck).
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11. Set oscilloscope mode controls to add and invert channel B. Set horizontal
to 50 usec/cm and vertical to 1v/cm.

12. Oscilloscope trace amplitude must be 3.75 + 1.5 volts peak to peak. If the

requirement is not met, refer to remedies in steps 14a, b, c.

13. Conmnnect oscilloscope channels A and B to test point C and pin 24 (card ex-
tender) of SPL card at location All (for upper deck)or Bl1l (for lower deck).

14. Refer to Figure 6-23 for oscilloscope settings. Compare traces. Leading
edge of 50 usec pulses (test point C) must occur during positive going period
of voltage pulses (pin 24)., If requirement is not met, correct situation
according to one of following:

a. Perform Oscillator Check procedure. Repair oscillator if required.
b. Replace transducer preamplifier card.
c. Replace transducer,

15. Disconnect oscilloscope probe from pin 24 and connect at pin 25. Require-
ment of step 14 must be met. Disconnect channel probes.

16. Connect oscilloscope channel B probe to test point F (Index) of SPL card at
location A18 (for upper deck) or B18 (for lower deck).

NOTE

Collector of transistor Q05 is biased at approximately
+20 volts dc.
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17,

18.

19.

20.

22.

Connect oscilloscope channel A probe to collector of transistor Q035 (Figure

6-24) of SPL card at location A1l (for upper deck) or Bl1 (for lower deck).

Refer to Figure 6-24 for oscilloscope settings. Compare traces. First
pulse should be a 10. 75 £ 1. 5 volt negative transition from the bias voltage.
Second pulse should occur approximately 100 usec after trigger and should
be a negative voltage transition with an amplitude of at least 80 percent

of the first pulse. If these requirements are not met, correct situation

according to one of following:

a. Check power supply =20 volt outputs (see Preventive Maintenance).

Adjust outputs as required.
b. Replace transducer preamplifier card.
c. Replace transducer.
d. Troubleshoot logic term Y509.
Disconnect oscilloscope.
Stop spindle motor and remove CE disk pack.
Set DC/OFF switch to OFF. ..

Install SPL card removed in step 5.
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VERT-2V/CM
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Figure 6-23. Sector Transducer Trace
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Figure 6-24., Detector Trace

Sector Sensor Positioner Check and Adjustment

=1

Stop spindle motor.
Extend deck drawer forward.

Release four half-turn fasteners securing right-hand shroud side cover. Set

cover aside.
Refer to Figure 6-25 and rotate cam arm toward shroud.

Pull upward on cam arm block and release cam arm so that it engages the

5/8-inch diameter of cam arm block.

Aeasure deflection of tip of transducer arm (distance tip of arm is disp‘laced
after sector sensor stop screw first contacts stop). Detflection must be '

between 3/32 and 4/32 inch. If requirement is not met, adjust as follows:
a. Loosen three screws securing sensor positioner plate to deck,
b. Reposition plate until requirement is met. Tighten screws.

Install shroud side cover.
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OSCILLATOR CHECK

1. Connect oscilloscope probe to test point B of SPL card at location A1l (for

upper deck) or Bl1l (for lower deck).
2. Oscillator output voltage must be 11.8 £ 1.0 volts peak-to-peak.

3. Period of one complete sine wave must be between 4. 88 and 5. 93 usec (187

kHz nominal).

READ / WRITE HEADS

Head/Arm Removal and Replacement

1. Stop spindle motor.

2. Set associated ON LINE/OFF LINE switch to OFF LINE and set related DC/
OFF switch to OFF.
3. Extend deck drawer to rear.

TRANSDUCER——-C]
TRANSDUCER ARM\A

——/ DEFLECTION

(BETWEEN
3/32 AND4/32IN))

CAM ARM
5/8 IN. DIAMETER

™~ CAM ARM
BLOCK

5839

Figure 6-25. Sector Sensor Positioner
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4. Remov\e., disk pack.

Iy "
5. Refer to Figure 6-26 to determine location of faulty head/arm assembly.
6. Disconnect head plug at card CO1 or DO2.

7. Loosen head/arm clamp assembly screws immediately above and below
faulty head.

CAUTION

Do not touch the face of any head. Avoid contacting
any head but the one being replaced.

8. Pull head/arm slowly toward spindle and clear of head/arm clamps and guide
plate. Use care not to damage torsion rod.

9. Determine part number of replacement head by referring to Table 6-1.
Orient face (up or down) of replacement head/arm according to Figure 6-26,
Slide assembly through head/arm guide plate until the approximate original
position is reached. Do not jam torsion rod with head/arm.

10. Connect head plug at card CO1 or D02 (as applicable).

11. Inspect the replaced head/arm assembly. Torsion rod must engage head on
raised load button. Make certain that head cable is oriented similarly to
other adjacent cables,

12, Perform Head/Arm Adjustment procedure (see Preventive Maintenance
Index).

13. Perform Adjacent Track Erase Check procedure.
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TABLE 6-1. READ/WRITE HEAD REPLACEMENT DATA

READ/WRITE HEAD IDENTIFICATION NO., READ/WRITE HEAD REPLACEMENT
(SEE FIGURE 6-26) PART NO.
02, 06, 10, 14, 18 40040000
01, 05, 09, 13, 17 40040001
00, 04, 08, 12, 16 40040002
03, 07, 11, 15, 19 40040003
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ARROWHEAD POINTS

DIRECTION OF HEAD
MOTION DURING LOADING

01 CX
02Ccx
0S5 CxX
0 6 xD
09 C X
| o™
| 3CX
4 X
17 x>
1 8 x>

READ/WRITE HEAD
INFORMATION
(VIEWED FROM REAR
OF CARRIAGE)

IN

&3 00
Cw103
Cx304
¥ o7
cCxX7os
Y
X 12
w1 s
cx] 16
cxXo 19

TO HEAD 18 =——

Figure 6-26,

HEAD/ARM
GUIDE PLATE

[“ej © [ (2

|

oo [(DI®[DIe

HEAD/ARM
CLAMP ASSY

5844

Head/Arm Replacement
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Write And Erase Current Amplitude Check

1.

2.

10.

k.

12,

13.

14.
15.

16,

Stop spindle motor.
Extend deck drawer to rear.
Set associated ON LINE/OFF LINE switch to OFF LINE and set related

DC/OFF switch to OFF.
Identify head (Figure 6-26) to be checked and disconnect related head plug at

card CO1 or D02 as applicable,

Install a head adapter cable (p/n 86053800) between the head plug and card
C01 or DO2.

Set DC/OFF switch to DC.,
Start spindle motor.

Connect oscilloscope external trigger to test point F (Index) of SPL card at
location A18 (for upper deck) or B18 (for lower deck).

Connect a current probe to the oscilloscope. Clamp current probe around

the thicker of the two loops on the head adapter cable.

NOTE

The following procedure requires that data be written
on a disk pack. Write operation may be performed
via MDD exerciser or the central processor.

Select head connected to oscilloscope. Write a pattern of all zeroes while
observing oscilloscope.

Oscilloscope should display write current trace with a minimum amplitude

of 80 ma peak-to-peak. Record minimum current amplitude.

Select head connected to oscilloscope. Write a pattern of all ones while ob-

serving oscilloscope.

Oscilloscope should display write current trace that has a minimum ampli-
tude of 90 percent of that recorded in step 11.

Clamp current probe around the other (thinner) loop on the head adapter cable.
Select head connected to oscilloscope and perform a write operation.

Oscilloscope should display erase current trace with a minimum amplitude of

37.5 ma. Rise time (from 10 to 90 percent of amplitude) of observed trace

- must be a minimum of 5 usec.
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Signal Amplitude Check

10.

6-74

NOTE

In following procedure it is necessary to position
heads to specific track locations. These commands
may be derived by either suitable software and the
central processor or the tester card (p/n 40072100)
installed in logic chassis (location A03 for upper
spindle or B03 for lower spindle). The procedure
also requires that data be written on a disk pack.
Write operation may be performed via MDD exerciser
or the central processor. ‘

Position the carriage to track 201.
Write a data pattern of all ones with each head.

Extend deck drawer to rear.

Connect channels of oscilloscope (to add and invert channel B) to test points
S and T of SPL, card at location COt of open drawer. Ground oscilloscope

at test point R or Y of same card.

Connect oscilloscope external trigger to test point F (Index) of SPL card at
logic chassis location A18 (upper deck) or B18 (lower deck).

Select head number 1 for a read operation. Observe oscilloscope trace
amplitude. Amplitude must be a minimum of 32 millivolts. Record head

number and amplitude.
Repeat step 6 for read/write heads 2, 5, 6, 9, 10, 13, 14, 17, and 18.

Connect channels of oscilloscope (to add and invert channel B) to test points
S and T of SPL card at location D02 of open drawer. Ground oscilloscope
at test point R or Y of same card.

Repeat step 6 for read/write head 0, 3, 4, 7, 8, 11, 12, 15, 16, and 19,

Replace any read/write head that fails the above requirement.
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Adjacent Track Erase Check

It is necessary to perform this check only on a read/write head that has been replaced.

NOTE

In following procedure it is necessary to position heads
to specific track locations. These commands may be
derived by either suitable software and the central
processor or the tester card (p/n 40072100) installed
in logic chassis (location A03 for upper spindle or

BO3 for lower spindle). The procedure also requires
that data be written on a disk pack. Write operation
may be performed via MDD exerciser or the central
processor.

1. Position the carriage to track 201.

2. Write data pattern of all ones with the read/write head that was replaced.

3. Extend deck drawer to rear.

4. Connect channels of oscilloscope ( to add and invert channel B) to test
points S and T of SPL card at location CO1 (for heads 1, 2, 5, 6, 9, 10,

13, 14, 17, or 18) or D02 {for all other heads) of open drawer. Ground
oscilloscope at test point R or Y of same card.

5. Connect oscilloscope external trigger to test point F' (Index) of SPL card at
logic chassis location A18 (upper deck) or B18 (lower deck),

6. Select head (of step 2) for a read operation. Observe oscilloscope trace
amplitude. Amplitude must be a minimum of 32 millivolts. Record ampli-
tude.

7. Position carriage to track 200, Write data pattern of all ones with head from
step 2.

8. Position carriage to track 202. Write data pattern of all ones with head from
step 2.

9. Position carriage to track 201,

10. Select the head for read operation. Observe oscilloscope trace amplitude.
Amplitude must be at least 85 percent of the amplitude recorded in step 6.
11. If the read/write head fails any of the above requirements, replace it.
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Tuned Amplifier Check and Adjustment

6-76

NOTE

In following procedure it is necessary to position
heads to specific track locations. These commands
may be derived by either suitable software and the
central processor or the tester card (p/n 40072100)
installed in logic chassis (location A03 for upper
spindle or B03 for lower spindle). The procedure
also requires that data be written on a disk pack.
Write operation may be performed via MDD exerciser
or the central processor. ‘

Position carriage to track 202.
Write a pattern of all ones with each head.

Extend deck drawer to rear.

Connect oscilloscope channels A and B to test points C and B (respectively)
of SPL card at location A22 (upper deck) or B22 (lower deck). Set -
oscilloscope mode for add and invert channel B.

Connect oscilloscope time base B external trigger to test point F index
of SPL. card at location A18 (for upper deck) or B18 (for lower deck).

Connect oscilloscope time base A external trigger to test point C of SPL
card at location A22 (for upper deck) or B22 (for lower deck).

Set oscilloscope horizontal so that channel A is delayed by channel B.
Select any head (via central processor or MDD exerciser) and read track 202,

Make oscilloscope settings and a trace comparison according to Figure 6-27.
Displayed pulses must be symmetrical to within +5 percent. If requirement

is not met, adjust as follows:

a. Use small allendriver to turn shaft of uppermost variable resistor
(500 ohm) on edge of SPL card at logic chassis location A22 (upper
deck) or B22 (lower deck).

b. Stop turning shaft when requirement of step 9 is met.,
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Figure 6-27. Symmetry Adjustment

10.  Vertically align trace for equal amplitude above and below center horizontal
grid line. Use a grease pencil to mark oscilloscope graticule very precisely
with a fine vertical line at each point the trace crosses center horizontal grid
line.

NOTE

Sync point must not change during following steps.

11. Remove channel B probe connection from logic chassis return channel B from
invert to normal.

12. Set oscilloscope mode to alternate,

13. Connect channel B probe to test point D of SPL card at location A22 (upper

deck) or B22 (lower deck).

14. Make oscilloscope settings and a trace comparison according to Figure 6-28,
Trace D,

15. Turn shaft on variable capacitor (located between variable resistors) on edge
of SPL card at location A22 (upper deck) or B22 (lower deck). Stop turning
shaft when amplitude of trace is maximum. Trace amplitude must be3,0 + 0.5
volts peak-to-peak.

16. Move channel B probe to test point Y of SPL card at location A22 (upper d_eck)
or B22 (lower deck).
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17,

18,

19,

Make trace comparison with Figure 6-28. Trace B (of figure) must be aligned

to grease pencil marks as shown to within £5 nsec. If requirement is met,

go to step 18. If requirement is not met, adjust as follows:

a. Move channel B probe to test point Y of SPL card at location A22 (upper
deck) or B22 (lower deck).

b. Turn shaft on lower variable resistor (5K ohms) on edge of SPL card at

location A22 (upper deck) or B22 (lower deck).

c. Stop turning shaft when the centers of the trace B (of Figure 6-28) pulses

are aligned midway between grease pencil marks on graticule to within

+5 nsec,

Repeat step 10 to make certain that trace still crosses horizontal grid line at

original grease pencil marks. If trace has shifted, wipe graticule clean and

repeat procedure from step 10.

Disconnect oscilloscope.

A TPC AT A22 OR B22
A HOR-0.IxSEC/CM, VERT. IV/CM

B TPF AT A22 OR B22
HOR.—O0.lu SEC/CM, VERT. |V/CM

'E@ TPE AT A22 OR B22
— HOR.—0.1, SEC/CM, VERT. IV/CM

[ TPD ATA22 OR B22
“A7] D HOR-0.1.SEC/CM,VERT. 2V/CM

NOTES:

1

THIS FIGURE INTENDED TO SHOW GENERAL RELATIONSHIP OF FOUR TEST POINTS ONLY.

(2) GREASE PENCIL MARKS (SEE PROCEDURE).

@ PERIODS FROM CENTER OF PULSE TO ADJACENT GREASE PENCIL MARKS (@) MUST

AGREE TO WITHIN * 5 NSEC.

(4) SHOWN FOR REFERENCE ONLY.

Figure 6-28.

5048A

Tuned Amplifier Adjustment
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TORSION ROD REMOVAL AND REPLACEMENT

Stop spindle motor.
Extend deck drawer to rear.
Remove disk pack.

Refer to Figure 6-29 and remove retaining ring securing end of faulty torsion

rod to lever assembly.

CAUTION
Use extreme care during following steps so torsion
rod does not scratch face of read/write heads. Do
not touch face of any read/write head with hands.
Avoid abusive contact with any part of a read/write
head.
Carefully slide torsion rod out of receiver.

Check rotational freedom of related level assembly. If required, apply a
light coat of Molykote, Type G to the points shown on Figure 6-29.

Apply a light coat of Molykote, Type G to shaft of replacement torsion rod.
Very carefully slide torsion rod into receiver and install retaining ring.
Make certain that torsion rod is engaging read/write heads on load button.

Use feeler gage to check gap between rear of grip rings and face of head/arm
guide plate. Reposition grip rings along shaft until dimension is correct.

HEAD SELECT PREAMP CARD REMOVAL AND REPLACEMENT

Stop spindle motor.
Extend deck drawer to rear.

Set associated ON LINE/OFF LINE switch to OFF LINE and set related
DC/OFF switch to OFF,
Release four half-turn fasteners securing shroud side covers enclosing head

select preamp card to be removed. Set cover aside.

Disconnect each head cable plug connected to edge of card (Figure 6-30).
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HEAD/ARM LUBRICATE L
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Figure 6-29. Torsion Rod

RELATIVE VERTICAL POSITION OF CABLE PLUG CONNECTION AND READ/WRITE HEAD IS SAME.

M PIVOTING CARD GUIDE
o || A
\02\= /03/‘
HEAD [T 05 i " 0a— HEAD
-\ \= | — 1
SELECT 06 o7 SELECT
PREAMP 0o L, " 08— | PREAMP
(LOCATION ~—. T ] (LOCATION
col) \|3\1= /IZ/ DO02)
\n4\= ' 5=
7 = L 16 — ]
\IS\= L I9/
7 S e
HEAD CABLE TS HEAD CABLES AND ORIGINATING
PLUGS l 1 HEAD NUMBER
) HYDRAULIC ACTUATOR JaS
(REAR VIEW) 5B46

Figure 6-30. Read/Write Head Cable Connections
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6. Raise pivoting card guide clear of top edge of card. Grasp notches in end of
card with card puller (p/n 84146900).

7. Carefully extract card from chassis by pulling card straight away from

connector.
8. Install repaired or new card carefully so that connector pins are not damaged.

9. Rotate pivoting card guide to engage edge of card.

NOTE
Head cables should not cross. Plug of top read/write
connects to top position on edge of card. Plug of
bottom read/write head connects to bottom position
on edge of card.

10. Connect head cable plugs to edge of head select preamp card (Figure 6-30).

11, Install shroud side cover.
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DETENT TROUBLESHOOTING

1,

Perform Cylinder Transducer Check and Adjustment procedure.

NOTE

Following procedure requires MDD to perform seek
operations. Commands controlling seek operations
may be derived via a Tester Card (40072100) installed
in logic chassis (position A03 for upper spindle or
position B03 for lower spindle) or suitable software
and the computer. '

Connect oscilloscope probe to test point J (detent transducer preamplifier
of card at logic chassis location All (upper deck) or B1l (lower deck).
Ground oscilloscope at test point A or Z of same card to which probe is

connected.

Attach a tachometer (84264100) to shaft in center of track number indicator
dial.

Connect oscilloscope external trigger to test point B (I510, Any Seek) of
card at location A08 (upper deck) or B08 (lower deck).

Connect tachometer leadwires to oscilloscope preamplifier input and pre-
amplifier ground. Connection should be made so that forward seek causes

a positive tachometer trace.
Start spindle motor.

Command MDD to perform l-track repeat seek (one track forward and one

trace reverse, continuously) centering on track 100.

Make oscilloscope settings and a trace comparison according to Part A of
Figure 6-31. Point X of a properly adjusted transducer must occur during
period Y. When requirement of Part A is met, a trace similar to Part B

(forward seek) will be achieved.
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Figure 6-31. Detent Transducer Trace

HYDRAULIC ACTUATOR INTERMEDIATE SPEED TROUBLESHOOTING

CAUTION

Actuator intermediate speed shaft is adjusted and
locked at factory. Normally this adjustment is ade-
quate for the life of the actuator. Field adjustment
of the shaft by inexperienced personnel could result
in damage to the actuator or the detent pawl and/or
detent gear mechanism.

The position of the intermediate speed shaft controls the actuator velocity during the
intermediate speed portion of a seek operation. The net result of too much velocity
during this phase can be that the seek operation stops beyond the desired track, and
causes a seek error to be detected by the controller. If the velocity used during the

intermediate speed segment of the seek is too low, the seek may terminate short of
the desired track, and again cause a seek error.

Age of the actuator could cause a need for intermediate speed adjustment. However,
the adjustment should be performed only after it is determined that the cylinder

transducer and the detent transducer are properly adjusted and functioning correctly.
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6-84

Install disk pack.

Start spindle motor, load heads, and allow a minimum warmup period of one

hour.
Attach a tachometer (84264100) to shaft in center of track number indicator.

Connect tachometer leadwires to oscilloscope channel A preamplifier input
and preamplifier ground so that a forward seek causes a positive -going

tachometer trace,

Connect oscilloscope exterhal trigger to test point C (Fwd. Latch) of SPL
card at location A07 (for upper deck) or BO7 (for lower deck).

Connect oscilloscope channel B probe to test point F (cylinder transducer pre-
amplifier output) of card at location All (for upper deck) or Bl1l (for lower
deck). Ground oscilloscope at test point A or Z of same card to which probe

is connected.

NOTE

In following procedure it is necessary to command deck
to perform certain seek operations. Commands may
be derived by either suitable softward and central pro-
cessor or tester card (p/n 40072100, installed at
location A03 for upper deck or B03 for lower deck).

Command deck to perform 25-track repeat Seek (25 tracks forward and 25

tracks reverse, continuously) between tracks 25 and 50,

Make oscilloscope settings and compare oscilloscope traces with parts A and
B of Figure 6-32. Point 3 should be approximately centered on point 4.

NOTE

To view a forward Seek, set oscilloscope to trigger on
positive. Trigger negative for reverse,

Change oscilloscope settings according to parts C and D of Figure 6-32,
Superimpose traces by adjusting vertical positioning. Point 3 must occur
within +33% of point 5.
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10.

11,
12,

13.

WARNING

A very small amount of movement of intermediate speed
adjust screw is required in next step. If screw comes
out of actuator, a rapid and massive loss of hydraulic
fluid (under pressure) will occur.

If intermediate speed is to be adjusted, refer to Figure 6-14. Loosen locking
nut on adjust screw. Adjust screw to obtain trace referenced in step 9.
Tighten locking nut,

Command deck to perform 100-track repeat Seek between tracks 25 and 125.
Repeat steps 8 through 10.

Repeat steps 7 through 12 until overshoot on both 25-track and 100-track
seeks is within tolerance.
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Figure 6-32. Intermediate Speed Characteristics
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Repair of Hydraulic Fluid Leakage

1. Determine source. If it is necessary to tighten, turn or repléce any hy-
draulic fitting, proceed as follows:

a. Refer to Hydraulic Fluid Removal and Replacement procedure and re-
move fluid from unit.

NOTE

If the fitting being removed is located on the bottom of
the actuator, remove actuator by performing steps 2
through 6 of the Hydraulic Actuator Assembly Removal
and Replacement procedure.

b. Disconnect hydraulic fitting,

c. Check male and female threads for contaminants. Fittings must be
free of dirt, grease or other contaminants., If necessary, clean fittings

with Freon.,

d. Any loose accumulation of Loctite powder or Teflon tape must be removed.
Film which adheres tightly must be removed.

NOTE
Teflon tape is used on male threads only.

e. Apply Teflon tape (p/n 95033400) to male threads starting with the sec-
ond thread. Assemble fittings and tighten in place.

2. If actuator was removed, proceed as follows:

a. Perform steps 7, 8 and 9 of the Hydraulic Actuator Assembly Removal

and Replacement procedure.
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MAINTENANCE AIDS

GENERAL

Section 7 contains information on logic circuits, the criteria used in determining the
further usability of read/write heads and disk packs, and the tester card used in the

Maintenance section.

SPL LOGIC

The logic used in this device is generally termed SPL (Silicon Peripheral Logic). It
consists of two styles of circuits: discrete component and Intebrid. Discrete com-
ponent circuits contain individually identifiable resistors, capacitors, transistors,

etc. An Intebrid circuit is a chip containing an integrated circuit(s).

PHYSICAL DESCRIPTION

All components of the SPL cards are mounted on one side of a printed circuit board
(Figure 7-1) which is 6 inches wide and 4-3/4 inches high.

The cards are pluggable and are restricted in vertical and horizontal movement by
card guide spacers when inserted into the panel connectors. A card puller

(PN 84146900) which grips the upper and lower edges of the card is used for removing

the cards. No special tools are required to insert a card.

Numerical designators (1 through 99) are etched on the non-component side of the
board to identify each transistor. A 4-character alphanumeric designator is etched

on the non-component side of the board to identify the card type. A matrix code
(alphanumeric) also appears on this side., Non-amplifying components such as Intebrid

chips, resistors, capacitors, diodes, etc., are not marked.
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@ MATRIX CODE

TEST POINTS (ETCHED)
PIN | PIN 2
A | 2 3 4
=] y g A
o S — =] HH = _ -
(]
| B

O @ INTEBRID ' c

CIRCUIT _ _ —
O (CHIP)
— | D
O COMPONENTS - H — - T o
|
0 T \ T :
S
PIN 50
COMPONENT SIDE END NON-COMPONENT SIDE
NOTE:
INTEBRID CIRCUIT LOCATED AT 2B scis

(VIA MATRIX CODE)

Figure 7-1. SPL Card

Pin Assignments

The module connector consists of a 37~pin male blade connector mounted along the

4-3/4 inch board dimension on the component side of the board.

Connector pins are numbered from the top starting with pin 1 and continuing through
pin 50 on the bottom. Thirteen pin positions are omitted. These are 3, 7, 11, 15, 19,
23, 27, 31, 35, 39, 43, 47, and 49.

Six pins of the 37-pin connector are reserved as follows:
Pin 2 Ground
Pin 4 -6v
Pin 6 -20v
Pin 46 +20v
Pin 48 +6y

Pin 50 Ground
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Test Points

Test points are located near the edge of the module opposite the connector and in other
strategic places on the component side of the board. Test points are assigned alpha-
betically starting with A on the top, outer edge. In most cases, test points A and Z

are available for ground reference.

USE OF RELATIVE LEVEL INDICATORS

The relative level indicator is a small circle located at the origin or termination of a
signal line, and tangent to a logic symbol. The presence or absence of this indicator
tells the conditions that are necessary to satisfy the function of the logic symbol. The
presence of the circle indicates a 0 logic level on that line is needed to satisfy the

function. The absence of the circle represents a logical 1 needed to satisfy the function.

AND FUNCTION

The relative level indicator used with an AND logic function may be interpreted in this
way: Only under the stated input conditions will the stated output condition occur.
Under all other input conditions, the stated output will not occur. For example,
Figure 7-2 indicates that only when A and B are 0 logic level (indicated by the circle
on their respective inputs) will the output of C be a logical 0 (indicated by the circle
on the output line). Under all other input conditions, output C will be a logical 1.

sL2S

Figure 7-2. AND Function
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OR FUNCTION

The relative level indicator used with an OR logic function may be considered as
follows: If one or the other, or both of the stated inputs are present, then the stated
output will occur. Only when both of the stated inputs are not present will the stated
output be changed. For example, Figure 7-3 indicates that if either A is a logical 0
(represented by the circle on its input) or B is a logical 1 (represented by no circle on
its input), or both A is a logical 0 and B is a logical 1, then output C will be a logical 0.
Only when A is not a logical 0 and B is not a logical 1, will C not be a logical 0.

e n® L c

8

sL27

Figure 7-3. OR Function

A complete truth table for use with relative level indicators is given in Figure 7-4,

INFORMATION CONTAINED WITHIN LOGIC SYMBOLS

Discrete Component Circuits

Figure 7-5 shows a schematic (as shown on card schematic diagram) and the logical
representation (as shown on logic diagrams) for the same discrete component circuit.
Four lines of information are contained within the logic symbol. The top line is the
function identifier and designates the broad logic function of that particular symbol.

In this case, PA represents a high level amplifier, the logic function performed by the
circuit. The third line, also an alphabetic code, designates the circuit type being used
(HAB). The circuit type is a subdivision of the function identifier (a specific high level
amplifier). By using the circuit type designator, detailed information on that parti-
cular circuit can be derived in the following paragraphs (see Discrete Component

Circuit Descriptions).
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+20V

+20V R22F
ouT
Q41
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s R228
c228 >
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R22E ‘ ouT
+20V scCtio

Figure 7-5. Discrete Component Circuit

The second line within the symbol is used to differentiate that particular symbol from
similar symbols that appear in the logic diagram. It is called the logic term and con-

sists of a one-letter prefix and an assigned identification number (in this case, A705).

The numbers on the input lines to the symbol indicate which transistor is driven by that
input line. For example, the upper input has a number 22 on its line, showing that it

drives transistor number 22 (ie., Q22 on the card schematic diagram).
The output lines also have numbers associated with them. These numbers indicate

which transistor directly feeds the output line. For example, the lower output line has

a number 40 above it, indicating that the output from transistor number 40 (Q40 on the
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card schematic diagram) drives the lower output line. For other circuits additional
transistor numbers may appear below the logic symbol. These numbers refer to
internal transistors that are not directly connected to any input or output line, but are

a part of the circuit.

Intebrid Circuits

Figure 7-6 shows the schematic version (as shown on card schematic diagram) and the
logical representation (as shown on logic diagrams) for the same Intebrid circuit. The
first and second lines of information inside both blocks are the same, and have the

same meaning as for the discrete component circuit.

Line three identifies the Intebrid circuit type (D24), and on the logic symbol addition-
ally identifies the section (B) of the circuit chip. (Refer to the Key to Logic Symbols
sheet of the logic diagrams for detailed coverage of Intebrid circuit types being used

and the number of sections in each chip.)

The fourth information line in the block is for location information. On the schematic
version, 1C identifies the matrix block (Figure 7-1) in which the chip is located and B
identifies the section of the chip. The fourth line of the logic identifies the card

matrix location and it also identifies the logic chassis row (A) and the mating connector
in the row (13). v

SCHEMATIC LOGIC
CHIP -
REFEREN
FUNCTION IDENTIFIER
/ DESIGNATOR L°g'§
z1c-8 | INPUT PIN\ TE
OUTPUT PINS — 3
_l’.u' L— OUTPUT PINS)
> CIRCUIT TYPE AS CABLING
LOCA;&NT‘(:: CARPY Ao secTioN ATION (m( i’;z?cu
AND LOC
cn%usn CHASSIS AND ON CARD)

scli2
Figure 7-6. Intebrid Circuit
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Pin information for the schematic and logic versions are similar with two exceptions.
The logic version does not show unused chip pins, whereas the schematic version shows
all unused pins connected to ground. Secondly, the schematic version shows a separate
origin for each chip output pin, while the logic version may show a single origin and
identify each pin as the line branches to its destination. This scheme is termed

cabling and conserves space and preserves appearance.

WIRED FUNCTIONS

The logical representation for wired functions is shown in Figure 7-7. These functions
are used where circuits have the capability of being combined as an AND function by
having the outputs connected. This is simply a physical connection and no electrical
or electronic components are involved. However, the logical interpretation of the
wired function is consistent with the AND truth table in Figure 7-4. Arrowheads are
used to depict logic flow into the gate. The gate output has no arrowhead.

5CiY1

Figure 7-7. Wired Functions
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STANDARD/NON-STANDARD LOGIC LEVEL INDICATOR

The input to a logic function at a voltage other than the standard logic level is repre-
sented by a slash across the non-standard level line. Absence of the slash (or absence
of an A, see below) indicates a standard logic level on that line. Figure 7-5 illus-
trates the use of this symbol.

When the input signal to a logic function is an analog signal, the input line will have
an A across it.
INTEBRID CIRCUIT DESCRIPTIONS

Detailed functional descriptions and schematic diagrams for Intebrid circuits are
provided in CDC Pub. No. 60201000.

DISCRETE COMPONENT CIRCUIT DESCRIPTIONS

Figures 7-8 through 7-51 are the schematic diagrams for the discrete component

© circuits used in this device. A verbal description supports each circuit diagram.

The order of presentation is in accordance with the 3-letter alphabetical circuit type

designator.
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Low Level Amplifier - FAB

The FAB circuit (Figure 7-8) is a low level amplifier that amplifies the analog read

signal from the head. Input B is a gate input.

When input B is +20v, diodes CRNA, CRNB, CRNC, CRND, CRNE and CRNF are
forward biased. The voltage between CRNC and CRNE and between CRND and CRNF
is clamped at approximately +2.0v. With all diodes forward biased, the read signal

can pass to the amplifier.

When input B is ground, diodes CRNG and CRNH clamp the voltage at +0.6v. This

reverse biases the input diodes. No read signal can enter.

The preamplifier is a three stage amplifier using an emitter follower output stage for
low output impedance. The integrated preamplifier has discrete component ac and dc
feedback.

AC feedback is provided by CNE and RNH in the top half and CNF and RNJ in the lower
half of the circuit. The signal is brought back to the emitters of the input stage to

increase input impedance.

DC feedback is provided by RNG, RNE and CNC (to ground) in the upper half and RNK,
RNF and CND (to ground) in the lower half of the circuit. This feedback helps to

stabilize the output.

Capacitors CNG, CNH and CNJ, and CNK filter noise from the +20v and -20v power
supplies, respectively. The electrolytic capacitors filter low frequency noise. The

paper capacitors filter high frequency noise.

Open loop gain in the amplifier is approximately 180. Closed loop gain in the amplifier

is approximately 30.
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Figure 7-8. Low Level Amplifier - FAB
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Gated Intermediate Level Amplifier - GJA

The GJA circuit (Figure 7-9) is an analog gate that is controlled by input B. When
input B is +20v, both transistors are on. All analog signals pass through the circuit.

Capacitors CNA and CNB ensure that only analog signals are passed. CNC filters
noise spikes from the gating signal. Dc power for the transistors is supplied by the

circuit in the next stage.

When input B is +0. 2v, both transistors are off. No signals pass through the circuit.

+ 20V
8 _I
A D
—h——]

G-I A} * ov

raams ET

AORC /\ /\ xiI20MV
N A

EORD /\ /\—Jl-zouv
i N A

O
CNA L cne
A lGOEPF j_: 1000 PF
l . =
R NA
1.9 6K QN
RNC D
K o)
1 €
= RND O
1K
> RNB
CNB 1,9 6K P
¢ IS00PF

Ot

NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

sc3e

Figure 7-9. Gated Intermediate Level Amplifier - GJA

7-12 70602500 A



High Level Amplifier - HAA

The HAA circuit (Figure 7-10) is gated by an analog gate circuit (GJA) and provides
the load and biasing for that circuit.

The preamplifier, ac feedback and dc feedback are identical to the FAB circuit.
Capacitor CND is added to the output of the second stage to decouple high frequency

noise.

High Level Amplifier - HAB

Input to the HAB circuit (Figure 7-11) is a balanced square wave, Output is also a

balanced square wave that follows the input.

When input A is positive, B is at Ov. Transistor QN is on and QP is off. The base of
QQ falls to near ground. Transistor QQ is off. Output C rises to approximately +0. 7v.
With QP off, QR turns on. Output D falls to ground.

When input B is positive, A is at ground. Transistor QN is off, QP is on, QQ is on
and QR is off. Output C is at ground. Output B rises to +0. 7v.

High Level Amplifier - HJA

The HJA circuit (Figure 7-12) increases the input signal power to transmit over a
coaxial cable. The input is a differential signal of approximately 3. 6v peak to peak.

The input signal across A and B is divided between resistors RNA and RNB. Tran-
sistors QN and QP are forward biased with a gain of 3. The -20v through resistor RNH
and diodes CRNA and CRNB and through resistor RNJ and diodes CRNC and CRND
forward biases QQ and QT, respectively. Transistors QQ and QT are in a common

collector configuration to provide a current gain.
Transistors QR and QS are emitter followers that draw very little current from QQ
and QT. They provide low impedance for discharging CNC and CND, thus reducing

delay time when crossing the zero volt point.

Output voltage is approximately the same as input voltage. Output current is 20 ma

maximum.
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Lamp Driver - IAA

The IAA Circuit (Figure 7-13) sinks a current of 91 ma to drive a lamp. Capacitor
CNB slows down switching time of QS and provides a ramp output to prolong the life of

the lamp. A "1" input at either A or B or both lights the lamp. Only when both A and
B are ''0" is the lamp extinguished.
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Figure 7-13. Lamp Driver - IAA
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A '"1'" at either or both inputs turns QN on. CNA discharges through RND and QN.
The base of QP goes to ground. Transistor QP is off, so the base of QQ (3. 8v) is
more positive than its emitter. Transistor QQ is on, causing current to flow through
RNJ. The voltage drop across RNJ (approximately 0. 7v) turns QR on. Transistor
QS turns on. Zener diode CRND clamps the voltage across RNL at 2.0v, which is a

current of 91 ma.

A "0'"" at both inputs turns QN off. CNA charges through RNE until QP turns on. With
QP on, QQ, QR and QS are off. No current flows in the lamp.

Lamp Driver - IBA

The IBA circuit (Figure 7-14) sinks a constant load current of 200 ma. Capacitor CNA
ramps the output to prolong the life of the lamp connected to output B.

A "1" on input A turns QP on. The base of QN is at ground. Transistor QN is off.
The base of QR is clamped at +2. 7v by Zener diode CRNC. Transistor QR is on. A

2-volt drop across RNE assures a 200-ma current.

A "0" on input A turns QP off. The collector clamps at +0. 7v when QN turns on. The

base of QR goes to ground. Transistor QR is off. No current flows.

Lamp Driver - ICA

The ICA circuit (Figure 7-14) functions as a switch supplying current to a lamp at
output B. When input A receives a 0" (ground) signal, the lamp turns on. When

input A receives a ''1" (+3v) signal, the lamp turns off.

Output B is connected through a lamp to a voltage supply, typically +20v. When input A
receives a ''0" signal, transistor QN turns off. This allows the +6v supply to forward
bias transistor QR through resistor RND. Transistor QR turns on, conducting current

from the voltage supply, through the lamp and RNE to ground. The lamp lights.
When input A receives a "'1" signal, QN turns on. Transistor QN conducts current

away from the base of QR, removing the forward bias. Transistor QR stops conducting.

The lamp goes out.
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The voltage drop across RNE when QR conducts is directly proportional to the load
current. At a load current of 200 ma, the voltage across RNE is 2 volts. The base

of QR cannot go more positive than +2. 7v because of Zener diode CRNC. Therefore,
QR starts losing its forward bias when the load current reaches 200 ma (2 volts across

RNE). Transistor QR is thereby protected against a short circuit.

Low Speed Driver - IDA

The IDA circuit (Figure 7-15) acts as a switch. Outputs B and C are connected through
external resistors and a common load (typically a solenoid) to an external voltage
supply. A '"'1'" at input A causes current to flow through the external load. A "0" at
input A shuts off the current flow.

A "0" at input A turns off transistor QN. The emitter and base of QP are both at +6v.
Transistor QP is, therefore, not conducting, which keeps QT from conducting. The
left side of capacitor CNA charges to +6v, while the right side is held at approximately
+0. 7v by resistor RNH and the base-emitter voltage drop across QQ. Transistor QQ
is held on by the current through RNH, driving the base of QR to ground. Transistor
QR is off. The base of QS is at ground and is off. No current flows through the

external load.

A "1'" at input A turns on transistor QN. The base of QP goes to ground, turning QP
on. This allows the +6v supply to flow through RNE to the base of QT, turning it on.
Then, 200 ma of current flows through the external load and QT to ground.

When the collector of QN goes to ground, the left side of CNA also goes to ground.
This back biases the base-emitter junction of Q@ by approximately 5.3v (the original
voltage across CNA), Transistor QQ turns off, allowing the base of QR to go positive.
Transistor QR turns on and drives the base of QS positive. Transistor QS turns on

and allows an additional 850 ma of current through the external load and QS to ground.

The base of QQ then rises toward +6v through the charging action of resistor RNH on
CNA. When the base of QQ reaches +0.7v, QQ turns on and QR turns off. This stops
the current flowing through QS by driving the base of QS to ground. The 850 ma of
current through QS lasts approximately 7 ms.

CNB limits the rise and fall time of the 850-ma current pulse.
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Write Driver - JAB

The JAB circuit (Figure 7-16) provides current to the write heads so that data may be
recorded. Outputs E and F are connected to opposite ends of the write head, which is
center tapped to ground. When input A is positive, current flows through output E to
its half of the write head. When input B is positive, current flows through output F to
its half of the write head, When A is positive and the unit is writing, B is negative,
When A is negative and the unit is writing, B is positive. Therefore, only one half of

the write head may be activated at any one instant while the unit is writing.

With a positive charge on input A transistor QN is off. The base of QR is positive and
the emitter of QS is positive. The negative voltage at B turns transistor QT on. This
drives the emitter of QR negative. Transistor QR conducts,driving the base of QQ to
about -2v. Transistor QQ is an emitter follower, so the emitter of QR is also near
-2v. The -2v on the base of QP turns QP off. No current flows through output F (-20v
through resistor RNA only reverse biases an external diode), With QT on, the base of
QS goes slightly negative. Transistor QS is off, allowing the base of QU to go to +40v.
Transistor QU is an emitter follower, so the emitter of QU also goes to about +40v.
The +40v on the base of QV turns QV on. Current now flows from a +40v supply con-
nected to output G through transistor QV and its half of the write head to ground. A
resistor lies between output E and the write head to limit the current flow in the write
head.

When input A goes negative and B goes positive, QN and QS are on and QR and QT
are off. On the bases of QQ and QU are currents of +40v and -2v, respectively. The
emitter of QQ goes to about +40v. The emitter of QU goes to about -2v. Transistor
QV is off. No current flows through output E. Transistor QP is on. Current flows
from the +40v source connected to output G through QP and its half of the write head

to ground.

Input D supplies a negative voltage when the unit is writing to reverse bias diodes
CRNA and CRNF. If the unit is not writing, D is grounded and both inputs A and B go
negative. This turns on QR and QS. Transistors QP and QV are, therefore, off and

no current flows through the write head.
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Write Driver - JAB

The JAB circuit (Figure 7-16) provides current to the write heads so that data may be
recorded. Outputs E and F are connected to opposite ends of the write head, which is
center tapped to ground. When input A is positive, current flows through output E to
its half of the write head. When input B is positive, current flows through output F to
its half of the write head. When A is positive and the unit is writing, B is negative.
When A is negative and the unit is writing, B is positive. Therefore, only one half of

the write head may be activated at any one instant while the unit is writing.

With a positive charge on input A transistor QN is off. The base of QR is positive and
the emitter of QS is positive. The negative voltage at B turns transistor QT on. This
drives the emitter of QR negative. Transistor QR conducts,driving the base of QQ to
about -2v. Transistor QQ is an emitter follower, so the emitter of QQ is also near
-9v. The -2v on the base of QP turns QP off. No current flows through output F (-20v
through resistor RNA only reverse biases an external diode). With QT on, the base of
QS goes slightly negative. Transistor QS is off, allowing the base of QU to go to +40v.
Transistor QU is an emitter follower, so the emitter of QU also goes to about +40v.
The +40v on the base of QV turns QV on. Current now flows from a +40v supply con-
nected to output G through transistor QV and its half of the write head to ground. A
resistor lies between output E and the write head to limit the current flow in the write
head.

When input A goes negative and B goes positive, QN and QS are on and QR and QT
are off. On the bases of QQ and QU are currents of +40v and -2v, respectively. The
emitter of QQ goes to about +40v. The emitter of QU goes to about -2v. Transistor
QV is off. No current flows through output E. Transistor QP is on. Current flows
from the +40v source connected to output G through QP and its half of the write head

to ground.

Input D supplies a negative voltage when the unit is writing to reverse bias diodes
CRNA and CRNF. If the unit is not writing, D is grounded and both inputs A and B go
negative. This turns on QR and QS. Transistors QP and QV are, therefore, off and

no current flows through the write head.
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Erase Driver - JBB

The JBB circuit controls the current driving the erase heads. When input E
(Figure 7-17) is a high voltage, output H provides current to erase heads.

When input E goes to a high voltage, capacitor CPA charges, causing a 10-ysec delay
before transistors QR and QP turn on completely. Output G is connected to a +40v
supply in a fault detect circuit. When QR is on, current flows from G through QR to
the erase head connected to output H. The ramp output protects the information on

neighboring tracks from being destroyed.

When E drops to Ov, CPA discharges through RPA, After 10 vsec, QP and QR are
off. Output H is at Ov.

Line Transmitter - LAA

The LAA circuit (Figure 7-18) provides a positive voltage output at C and a negative
voltage output at D when either A or B or both are a "1" input. When A and B are

both "0", the output is determined by the external load circuit connected to C and D.

If both A and B are "0", QN is off. The base of QP goes positive and QP conducts.
This causes the emitter of QQ to be more positive than its grounded base. Transistor
QQ conducts. The collector voltages for QP and QQ will be approximately +0.9v and
+0.2v, respectively. The difference in collector voltage is due to the positive charge
on the base of QP and the grounded base of QQ. RNC is smaller than RND to compen-
sate for this voltage difference. The emitters of QR and QS will be at +2. 4v and -4. Ov,
respectively. The base of QR is held at about +4. 9v by RNF and RNE. The base of

QS is held at about -4.9v by RNG and RNH. Both QR and QS are off. The voltage at

C and D is, therefore, dependent on any external voltage supply that may be present.

If either or both of the inputs go to '"1", QN turns on. Current flows away from the
base of QP turning QP off. Transistor QQ is, therefore, off. Transistors QR and QS
are then forward biased and conduct about 25.0 ma of current. CRND and CRNE are
forward biased and the output at C goes positive, while the output at D goes negative,
The voltage of either output is determined by the current flow through the external

load, but must be kept under 4. 9v.
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Oscillator - MAA

The MAA circuit (Figure 7-19) produces an amplified, oscillating signal at a pre-
scribed frequency. The circuit description is divided into three parts: the D. C.
conditions throughout the circuit; the oscillator section of the circuit; and the ampli-

fier circuit.

D.C. Conditions

CRNA, RNA, RNB and RND hold the base of QN at approximately +17 volts. CRNB is
reverse biased by 3 volts and does not conduct. The emitter of QN is held at about

+16v, producing a collector current in QN of about 16 ma.

The base-emitter voltage drop across QR holds the base of QR near +0.7v. The

current through RNH is then 5.1 ma. With the base current of QR at a low level, the
5.1 ma must flow through RNJ. The voltage at the junction of the emitters of QP and
QS must then be about +10v. To maintain this +10v, the collector voltage of QR must

be near +10v. The collector current of QR is, therefore, 5.55 ma.

Oscillator

Transistor QN acts as an emitter follower yielding a high current gain with nearly no
voltage loss. CNB, CNC, and LNA form a resonant network. Near the resonant
frequency, the signal voltage at the junction of LNA and CNB can be much greater than
the voltage through RNE in the feed-back portion of the circuit. The gain around the
loop formed by QN, RNE, CNB and LNA is greater than 1. The system, therefore,
oscillates. When the signal at the base of QN exceeds 6v peak to peak, QN approaches
saturation, thereby limiting the amplitude of the oscillation.

Amplifier

Transistor QR is a common emitter amplifier. The output of QR is directly connected
to the bases of QP and QS. Transistors QP and QS are emitter followers that provide
a low impedance output. Capacitor CNF isolates dc voltages from the load.
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Waveform Generator - MBA

The MBA circuit (Figure 7-20) is a waveform generator whose output at C is normally
at ""0" when both inputs A and B are at a ""0''. When either or both of the inputs go to

a "1", a ''1" pulse is created at output C for a predetermined length of time.

When both inputs are at "'0" (ground), transistor QN is turned off. Transistor QP is
forward biased by the +6v source through RNF. Transistor QP then conducts current
from output C directly to ground. The output is a ""0''. During this period the left side
of CNA goes to about +5v, while the right side is held at +0. 7v by the base-emitter
voltage drop across QP.
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Figure 7-20. Waveform Generator - MBA
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When either or both of the inputs experience a ''1"", QN turns on. Transistor QN then
conducts current away from the left end of CNA, driving it to approximately ground.
The voltage across CNA cannot change immediately, so the base of QP goes to about
-4.3v, turning QP off. With QP not conducting the output goes to a "
supplied by the circuit driven by MBA). CNA now charges through RNF until the base

of QP reaches approximately +0. 6v. Transistor QP then begins to turn on and the

1" (voltage is

output falls back to "0". The pulse width in this case is about 35 psec.
When both inputs return to "'0'", QN is again turned off. The left side of CNA goes
toward +5v through the voltage divider formed by RND and RNE. The right side of

CNA is again held at +0. 7v by the base-emitter voltage drop across QP.

Adjustable Waveform Generator - MBB

The MBB circuit (Figure 7-21) produces a sine wave output at B when driven by a
series of negative data and clock pulses at input A. The circuit provides a flywheel

effect that reduces a peak shifting in the data.

A series of negative pulses at A provide energy to the tank circuit connected to the
collector of QN. The tank circuit is tuned to twice the frequency of the input data
pulses (each data pulse falls between two clock pulses; absence of a data pulse is
interpreted as a zero). Each input pulse (data or clock pulse) then energizes the tuned
circuit at about the same point on the output sine wave. Transistor QP is an emitter
follower and shapes the sine wave without distortion. Capacitor CNC passes the sine
wave, but prevents any DC leakage from the circuit. The output at B is a shaped sine

wave with a frequency equal to twice the input data pulse frequency.

Quantizing Detector - QAA

The input at A to the QAA circuit (Figure 7-22) is an AC signal. When input A is

positive, output B is a ''0" or ground. When input A is a null, output B is a ''1",
When input A is positive, transistor QN is off. The base of QR goes toward -20v, but

is held at about -0.7 volts by CRNA. Transistor QR is, therefore, off. This allows
the base of QP to go positive. Transistor QP turns on, leaving output B at ground.

7-30 70602500 A



CLOCK , PULSES

A-WG
A 7 MBB

DATA PULSE ("I

om LN
8 2v-5y L ") NO DATA PULSE (“0")
AAWAWAWAWAN,

] vV UV U VUV

—> +20V
RNB RND
1K a7
CRNA
LNA cmdé cusl
I15uH § 1-30PF 7 47PF’[‘
RNC = cne TP
A 56K 0.01uF 8
QN —
RNA . RNE
6.8K } 5.6 K
-20V
NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

5¢c23

Figure 7-21. Adjustable Waveform Generator - MBB

70602500 A

7-31



/////m //{/{% ///////,, // /

- 0 n .

1
o\

15K

CNB

NOTES:
I. VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

@ QAA USES ENTIRE SCHEMATIC. DOTTED LINE ENCLOSES
SCHEMATIC FOR QBA. sC16

Figure 7-22. Quantizing Detector - QAA, QBA

7-39 70602500 A



When the signal on input A drops to a null, QN turns on, applying a positive charge
across CNB. CNB, LNA and CND filter the signal to remove any variations in the
envelop on the input signal (waveform A)., When CND charges to a positive voltage,
QR turns on. This drives the base of QP to ground. QP turns off, allowing current
to flow from the +6v source through RNJ to output B. A "1" (+3v) apf)ears at B.

Quantizing Detector - QBA

The QBA circuit (Figure 7-22) gives a ''0" output at B when input C is negative. When

input C is positive, output B will be a "'1".

With a negative input at C, the base of QR is negative. The negative voltage is limited
to about -0.7v by CRNA. Transistor QR turns off, driving the base of QP positive.
Transistor QP, therefore, conducts current from the +6v source through RNJ to

ground. Output B is at ground, or a "0".

With a positive signal at input C, the base of QR is positive. Transistor QR conducts
current from the +6v supply through RNH to ground. The base of QP is, therefore, at
ground and QP is off. A voltage of +3v is therefore felt at output B (a '"1").

Quantizing Detector - QCA

Inputs A and B of the QCA circuit (Figure 7-23) are connected to the outputs of a sector
transducer preamplifier. Each time a sector is detected by the transducer, a 55-psec
"1" (+3v) pulse appears at output C. The input at A and B is an analog signal. The
output at C is a standard logic signal.

With a 0-volt differential input across A and B, diode CRNA holds transistor QP off,
while transistor QN is on. The collector of QP is at about +19v. Transistor QR is,
therefore, off. The base-emitter junction of QS is reversed biased through resistor
RNJ. Transistor QS is off. Transistor QT is turned on by the forward bias supplied
through resistor RNQ and diode CRND. With QT on, diode CRNF is forward biased
and conducts current from output C through QT to ground. The output is near ground,

or a''0".
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When a sector mark appears, the differential voltage across inputs A and B rises with
B more positive than A, Transistor QP turns on and its collector voltage falls to about
+11v. The drop in voltage is felt at the base of QR. Transistor QR turns on, raising
the voltage on the base of QS. Transistor QS turns on. Transistors QS and QT com-
prise a single shot circuit whose pulse width is determined by resistor RNQ and
capacitor CNB. Transistor QT turns off, reverse biasing diode CRNF. Output C
rises to a '"1"" level. After 55 ysec, CNB charges sufficiently to turn on transistor
QT. Diode CRNF is again forward biased and the output returns to a ''0''. Resistor
RNP provides feedback to keep QS on while QT is off.

Speed Detector - QDA

The QDA circuit (Figure 7-24) monitors sector pulses to determine whether the spindle
is at a predetermined speed. If the spindle is below speed, no output is present. When
the spindle reaches the desired speed, an output current activates the speed relay

which signals the controller that the unit is up to speed.

Each time a sector is sensed, a short ""1" pulse is applied at input A. Transistor QN
conducts and completely discharges capacitor CNA through RND to ground. When the
pulse is removed, CNA charges through RNC. When the base of QP reaches the voltage
at the base of QR, QP and QQ turn off. Transistor QR conducts current to silicon
controlled rectifier CRM, turning it on. CRM draws current from the base of QS
driving it to ground, and from the base of QR through RNK. The base of QR falls to
about 9. 03 volts. OR then turns on firmly and prevents ''runt spikes' on the signal

to CRM. Once CRM is turned on, CNB begins discharging through RNM and CRM.
CRM remains on until the discharge current from CNB falls below the holding current
of CRM (typically 1 ma). With the base of QS near ground, QS conducts. Transistor
QT turns off, QU is on, and QV is off. No output signal is felt at B.

If the spindle is below speed, pulses arrive at the input at a low repetition rate. CNA
repeatedly discharges and recharges to the point where QP and QQ are turned off. The

output of QR is a series of positive pulses with a pulse width determined by

T=TI—TC

where TI is the time between input pulses and TC is the time for CNA to change to the
point where QP is turned off. The pulses repeatedly trigger CRM. CRM holds the
voltage at the base of QS below the point where QS can turn off. Since QS is constantly

on, QV is constantly off. No output is felt at B.
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When the spindle reaches the required speed, the pulses at input A have the same

Iok The pulse width out of QR becomes TI - TC = 0. Transistor QR never

emits a pulse. With no pulses out of QR, CRM never turns on. This permits CNB to

period as T

charge to the point where QS is constantly off. The higher voltage at the base of QS is
fed back to the base of QR through RNK to raise the voltage required across CNA to
turn off QP. This feedback prevents rapid fluctuation of the output when the spindle is
near the required speed. With QS constantly off, QU is off and QV is on. Current

flowing through QV activates the speed relay connected to B, and signals the controller
that the unit is up to speed.

Or - QEA

The QEA circuit (Figure 7-25) detects any decrease in voltage supply greater than 15%.

A fault condition will occur if:
1. =20 supply‘decreases below -17.0v
2. +40v supply decreases below +34. 0v
3. +20v supply decreases below +17. 0v

4. +6v supply decreases below +5. 1v

If all positive supplies are normal, QQ, QR and QS are off. Their emitters are held
at +5. 8v by Zener diode CRNE and the value of RNW (determined by testing to give a
precise collector voltage). Current is pulled through QT, causing a voltage drop
across resistor RPA. This voltage drop turns QV on. Transistor QX turns off. If
any of the voltage supplies drop below 15% of their operating values, the respective
transistor turns on. Transistor QT will then be off. Transistor QV turns off. Tran-

sistor QX turns on, driving the output to ground.

The negative voltage segment of the circuit is similar to the positive section. A
decrease in the -20v supply below 15% will turn QN on. Transistor QP turns off,
causing QU to turn off. Transistor QW turns on causing a voltage drop across RNM

which turns QY on. The output drops to ground.
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Transistor QR is the current source for the differential amplifier stage consisting of
QN and QP. Capacitors CNA and CNB filter out dc and low frequency noise and pass
the input wave which alternately turns on QN and QP. The output at the collectors of
QN and QP are clipped by diodes CRNA and CRNB to approximate a square wave. This
square wave is fed to the bases of QS and QT for another stage of differential amplifi-
cation. The square wave output at the collectors of QS and QT is again clipped by
diodes CRNC and CRND. The output at C and D is a clipped, square wave between Ov
and +0. 6v corresponding to the rise and fall of the sine wave at inputs A and B,

respectively.

Quantizing Detector - QFC

The QFC circuit (Figure 7-28) produces positive pulses at output B when a sine wave
input is applied to A. The output pulse width can be adjusted.

Transistor QN acts as an amplifier-clipper. With a sine wave input at A, the collector
of QN produces a saw-tooth waveform due to CND. Capacitor CNB filters out the dc
component. The positive spike turns on transistor QR for the duration of the pulse.
Transistors QP, QQ and QS form a single shot circuit. When transistor QR turns off,
the positive going pulse at its collector triggers the single shot circuit. Variable

resistor RNL is used to vary the width of the positive pulse at output B.

Line Receiver - RAA

The line receiver circuit, RAA, (Figure 7-29) provides a ''1" output at C and D when
the difference in input voltage (A minus B) is greater than +0.6v. Under any other
input conditions, the output will be a "0".

Diode CRNA is used to maintain the threshold level at +0.6v. Without CRNA the
threshold would be about +0. 1v. That is, if input B were just 0. 1v less positive than

input A, the circuit would switch to an output of "',

Resistor RNE supplies the emitters of QN and QP with a constant current of about 4.25
ma. If the current in one transistor increases, the current in the other transistor must
decrease by an equal amount. If input B is more positive than input A (A minus B is
negative), QP will be turned on and QN will be turned off. If the difference "A minus B"
is only slightly negative, QP will conduct more than QN, but both will be on.
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The base of QR, therefore, becomes more negative than the base of QQ. Transistor
QR turns on, driving its collector and the bases of QS and QT positive. Transistors
QS and QT turn on, conducting current from the +20v supply through RNN and RNS,

respectively, to ground. The output at C and D is near Ov or a ''0".

If input A is at least +0. 6v more positive than input B (A minus B is greater than or
equal to +0. 6v), QN turns on and QP turns off. The base of QQ is then more negative
than the base of QR. Transistor QQ turns on conducting current from the +20v supply,
through RNK and RNL to ground. Transistors QS and QT are turned off as there is no
current to their bases. Current is then allowed to flow from the +20v supply,v through
the load resistors to outputs C and D. The value of the output voltage is tempered by
the resistors RNP and RNU to ground, and is held at a ''1" level. The output is a ''1"".

Line Receiver - RBA

The operation of the RBA circuit (Figure 7-29) is identical to the RAA circuit, except
that output C and its related circuitry are omitted. Output D remains intact (with the
addition of diode CRNC) and functions the same as output D in the RAA circuit. For a

detailed discussion of the RBA circuit, refer to the discussion of the RAA circuit.

Switch Receiver - RDA

Switch Receiver RDA (Figure 7-30) produces a ''1" (+3v) output at C when the grounded
switch connected to input A is open. When the switch is closed a "0" (0v) is felt at
output C.

A switch to ground is connected to input A. When this switch is open, capacitor CNA
approaches +6v and QN is shut off. Transistor QP is, therefore, on and conducts
current to the base of QQ through resistor RNF. Transistor QQ turns on, driving the
base of QR to ground. Transistor QR is off, which allows current to flow from the +6v

supply through RNK to output C. The output is a positive voltage, or a '"'1',

When the switch is closed, the voltage across CNA rapidly increases through RNA and
the switch to ground because of the short time constant of RNA and CNA. Any contact
bounce on the switch will increase the discharge time. As the voltage across CNA
decreases, QN begins to turn on. As QN conducts current to the base of QP, the
forward bias on QP is decreased and QP begins to turn off. As QR turns off, the
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current through RND decreases due to the higher lead resistance (RNE) of QN compared
with QP (RNF). The current drop through RND causes a decrease in the voltage drop
across RND. The bias on QN is, therefore, increased. The cycle goes rapidly to
completion. Transistor QP is shut off. With QP off, the base of QQ is near ground,
causing QQ to shut off. This allows the +6v supply to flow through RNH to the base of
QR. Transistor QR, therefore, conducts current away from output C and the output is

near ground or "0'".

SWITCH
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Figure 7-30. Switch Receiver - RDA, RCA
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When the switch is opened again, CNA charges slowly to +6v due to the long time con-
stant of RNB and CNA. Any contact bounce on the switch will hold CNA well below the
switching level of QN until the bouncing ceases. As the voltage across CNA increases,
QN begins to turn off. Transistor QP begins to conduct current away from the emitter
of QN. Transistor QP turns on rapidly because of this positive feedback. The output

then returns to ''1'".

Switch Receiver - RCA

The operation of the RCA circuit is similar to the RDA circuit, except that transistor
QR is omitted and the output is taken directly from the collector of QQ at B

(Figure 7-30). The output is, therefore, opposite from the output of the RDA circuit
under the same switch condition. When the switch is open, the output at B is a "0",
When the switch is closed, the output at B is a ''1'". For a detailed discussion of this

circuit refer to the RDA circuit description.

Line Receiver - RFA

The RFA circuit (Figure 7-31) provides a non-standard "0' output at C when input A
is at least 0. 6v more negative than input B. Diode CRNA holds the threshold at 0. 6v.

Under all other input conditions the output will be a non-standard ''1".

If the differential input (A-B) is greater than 0. 6v, transistor QP turns on and QN
turns off. This drives the base of transistor QR more positive than the base of QQ.
Transistor QR conducts current from the -20v supply, through RNK to ground. The
output at C is near Ov.

If the differential input (A-B) is less than 0. 6v, QN turns on and QP turns off. The
base of QQ goes more positive than the base of QR. Transistor QQ conducts and a
negative voltage is felt at output C.

Since a "1" is defined in MDD logic as the most positive voltage, the Ov output in the
first case is interpreted as a non-standard level ''1". The negative voltage output in

the second case is, therefore, a non-standard level "0".

The receiver is self-terminated with 56 ohms to ground on each line.
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Figure 7-31. Line Receiver - RFA

Delay - UA-, UBA

The capacitive delay circuit (Figure 7-32) delays a ''1" input at A for a specified period
of time before providing a ''1" output at B. The delay time for a "'0" pulse is negligible.

The delay circuit consists of a capacitor connected to ground.

Assume that a '"0"" (ground) enters at A. If the capacitor is discharged, it remains
discharged. The output is an immediate ""0". If the capacitor is charged when the "0"
signal enters, it discharges almost instantaneously. The "0" appears at output B with

no noticeable delay.
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If a "1" (+3. 0v) enters at A, and the capacitor is discharged, the capacitor must first
L ARRA]

charge to a minimum "1" voltage (typically +0. 7v) before the ''1" appears at output B.
The time necessary to charge the capacitor to this minimum voltage is the delay time
of the circuit. The charge time is dependent on the value of the capacitor, the value
of an external resistor between the source voltage and the delay circuit, and the

minimum voltage required to produce a ''1" response.

Delay times for capacitive delays used in the MDD unit are as follows:

Delay Time

UAA 0.3 usec
UAB 0.4 psec
UAC 0.2 psec
UAD 1 usec
UAE 500 psec
UAF 2 psec
UAG 0.1 psec
UAL 10 usec
UAM 8 psec
UAN 5 psec
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Delay Circuit - UCA

The UCA circuit (Figure 7-33) provides a delayed ""0" output signal at B a set time
after a ""0" is felt at input A. A "1" signal is not delayed.

The operation of the UCA circuit is similar to the UDA circuit except the final tran-
sistor QU (Figure 7-33) is omitted for the UCA circuit. This allows a "0" output when
transistor QT (Figure 7-33) conducts, and a ''1" output when QT is turned off. For a

detailed discussion of this circuit, refer to the UDA circuit.
The time delay is still dependent upon the values of RNC and CNA. The delay for a
UCA circuit will be slightly less than the delay for an identical UDA circuit due to the

extra time taken for transistor QU to turn on in the UDA circuit.

Delay Circuit - UCB

The UCB circuit is identical in operation to the UCA circuit (Figure 7-33). The values
of RNC and CNA are changed to produce a different time delay.

Delay Circuit - UCC

The UCC circuit is identical in operation to the UCA circuit (Figure 7-33). The values
of CNA and several resistors are changed. In addition, a 10-ohm resistor is added in
series with the collector of QN to increase the discharge time of CNA when QN is

turned on.

Delay Circuit - UCD

The UCD circuit is identical in operation to the UCA circuit (Figure 7-33). The values
of CNA and several resistors are changed. In addition, resistors RNA and RNB and
their connections are omitted, CRNA and CRNB are replaced by a 1K resistor, and a
47-ohm resistor is added in series with the collector of QN to increase the discharge
time of CNA.

Delay Circuit - UCE

The UCE circuit is identical in operation to the UCA circuit (Figure 7-33). The values
of CNA, RNC and RNH are changed. In addition, a 47-ohm resistor is added in series
with the collector of QN to increase the discharge time of CNA., The feedback to the
base of QR through RNL is omitted. Resistor RNG is replaced by a 3.6v Zener diode
to limit the voltage on the base of QR to +3.6v.
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Delay - UDA

The UDA circuit (Figure 7-34) provides a ""1'"" output at B a set length of time after a
"0" enters at input A. There is no delay for a 1" input signal. The output is an

immediate ''0".,

When a "1" appears at input A, QN conducts current from the +6v supply, through
RNC to ground. The base of QP, therefore, approaches ground. The base of QR is
held at approximately +3. 8v by the voltage dividing action of RNG and RNJ. The
emitters of QP and QR are, therefore, held at approximately +3 volts. QP is off,
The base and emitter of QS remain at +6 volts, so QS is off. The base and emitter of
QT are both at ground. Transistor QT is off. The collector of QT goes to approxi-
mately +2, 4v due to the voltage dividing network formed by RNM, RNN and the base-
emitter voltage drop across QU. Transistor QU is turned on and the output is held

near ground, or a "0".

When a "0" (ground) appears at input A, QN turns off. This allows capacitor CNA to
begin charging from the +6v supply through RNC. When the voltage at the base of QP
reaches approximately +3.8v, QP starts to conduct, drawing current away from the
base of QS. Transistor QS starts to turn on, forward biasing the base of QT. Tran-
sistor QT starts conducting. As the collector of QT approaches ground, the voltage
on the base of QR is drawn off through RNH. This decreases the voltage on the
emitters of QR and QP and drives QP to saturation. With QP saturated, QS and QT
are also driven toward saturation. When QT conducts, the base of QN goes toward

ground. Transistor QU is cut off and the output voltage rises to a ''1" level.
The time delay is determined by the values of RNC and CNA.

Delay - UDB

The operation of the UDB circuit is identical to that of the UDA except the size of
capacitor CNA (Figure 7-34) differs to cause a delay of 115 25 ms.
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Undirectional Time Delay - UEA

The UEA circuit (Figure 7-35) provides a 0. 1-ysec delay between the time that a -3. 5v
signal appears at A and the time that transistor QP turns off. Output at B is either

ground or an open circuit.
When input A is near ground, QN is off. Transistor QP is on. The output is ground.
When input A goes to -3.5v, capacitor CNA begins charging. After 0.1 ysec the base

of QN is sufficiently negative to turn QN on. Transistor QP turns off. The output is

an open circuit.

ov
S [
- 3.5v

| |&m0.1 u SEC

— OPEN — ——— 0OV
R TR . B |——— — OPEN
L Vi
7 UEA 7
-20V =
B
RNA RNB
22K 6.8K
QP
A CRNA 1
o—m an =
| CNA

-j: 220PF

NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
8C4s

Figure 7-35. Undirectional Time Delay - UEA
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And - VAA

The VAA circuit (Figure 7-36) consists of a single NPN transistor. When all inputs
connected to A are at a "1" level, the output at B will be a ""0'"". Any "0" appearing at
A will result in a '"1" output at B.

When the input to A is a ""0'"", A is held at about +0.9v. This input is not sufficient to

forward bias diodes CRNA and CRNB or transistor QN. Transistor QN is off. The
output at B is a "'1'".

When the input to A is a ""1", A rises to about +2. 1v. This voltage forward biases
CRNA, CRNB and QN. Transistor QN turns on, conducting current away from B to
ground. Output B is left at about +0.9v, or a ''0".

Diodes CRNA and CRNB provide noise immunity up to 1. 4v. Resistor RNB connected
to ground turns off QN when the positive voltage is removed from A.
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' L] (1)
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_____ ] Lee__ OV
----- 1 r---—- Vee
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Figure 7-36. And - VAA
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And - VAB

The VAB circuit (Figure 7-37) consists of two silicon peripheral logic inverters whose
outputs share a common load resistor, RNE. When both inputs A and B are "0"
(ground), the output at C will be a ''1" (+3v). If either or both of the inputs are a "'1",
the output at C will be a "0". This is an AND gate for zeroes, or a NAND function.

When both A and B are at ground, QN and QP are off. The output at C is supplied from
the +20v source through RNE. The output is a positive voltage, representing a non-
logical "1". If input A experiences a positive voltage while B is at ground, QP turns
on and conducts current from the +20v supply through RNE to ground. The "0" on B
has no effect, as all the supply voltage is tapped to ground. The output at C is ground,
or a "0". The situation is similar if A is "0" and B is ""1". The output is "0". If

both A and B have positive voltage applied to them, QN and QP both conduct. The
output is "'0"", ‘

Capacitors CNA and CNB provide a one's delay on input B and output C, respectively.

They also maintain a noise barrier to isolate the circuit from stray pulses on the lines.

And/Or (Single Input) - VAC, VJW

The single input AND/OR or silicon peripheral logic (SPL) inverter (Figure 7-38)
provides an inversion from input A to output B: A "1" on A produces a ''0" on B, or
a "'0" on A produces a "1" on B. The inverter's output may be connected to the output

of other inverters to form NAND functions or NOR functions.

The SPL inverter is a single NPN silicon transistor connected as a common emitter
amplifier. When A is a "0" (between Ov and +0. 3v) the transistor is off. This allows
current to flow from the +20v supply, through RNB to output B. The output is a "1".

"1" (between +0. 7v and +3. 0v) the transistor turns on. The transistor

When input A is a
conducts current from the +20v source, through RNB to ground. This leaves output B

near ground, or a 0"\,

Since the base-emitter threshold for a silicon transistor is approximately +0, 7v, the

circuit ignores up to 0. 5v of transient noise.
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Power Driver - VJK

The VJK circuit (Figure 7-39) is similar to the VJS circuit with the addition of
capacitor CNB and two outputs. CNB slows the switching time of QN and provides a
ramp output. Output B connects to the center tap of the head. Output C contains a

10K resistor and is connected to a voltage supply in a fault detect circuit. If two heads
are .selected the effective resistance falls to 5K (two 10K resistors in parallel). The

increase in current causes a Fault signal. Output D contains a diode that isolates cach
Write Gate.
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Figure 7-39. Power Driver - VJK
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Power Driver - VJL

The VJL circuit (Figure 7-40) is a gate used to bias an analog gate.

If +20v appears at A, QN turns on. The base of QP goes to ground. Transistor QP is
off. Capacitor CNA charges through RND to +20v. Output at B is a ramp to +20v.

A +0. 2v signal at A turns QN off. When QP turns on, the collector voltage of QN
clamps at +0.7v. CNA discharges rapidly through QP. Output B drops to ground.
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Figurce 7-40. Power Driver - VJLL
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And - VIM

The VJM circuit (Figure 7-41) gates a particular receiver into operation. A "0" input

at A results in an "open' enable signal to the receiver. A ''1'" input at A disables the
receiver.

A "0" (0Ov) input forward biases diode CRNA., The +20v supply current is drawn through
RNA and CRNA, leaving the base of QN reverse biased. Transistor QN is off. Output
is held at -0. 7v by the next stage.

A "1" input turns QN on. The output goes to ground. No receiver signal can pass into
the receiver.

+3V

A ——-—-r l——— oV
P ) B it

+0.5V
S I e
-0.7V

+20V

+

g
o

v

RNA
6.2K

A CRNA CRNB CRNC CRND
O—— —t
CNA
1000PF

QN

19—

-20v
NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
sC2¢

Figure 7-41. And - VJM

70602500 A 7-61



Or - VJN

The VJN circuit (Figure 7-42) is a NAND circuit that inverts the input signal. Input A
is connected to the output of a receiver and to a gating circuit. If the Write gate is
off, the base of QN is grounded. The circuit is disabled.

When the write gate is on, QN turns on and the receiver inputs a "'0'". Transistor QN

turns on further and goes into saturation. Output voltage at B is approximately -0, 2v,

When the receiver inputs a ""1", QN comes out of saturation. Output at B is approxi-
mately -3, 5v.

Whenever the write gate is on, QN is on to some degree. Only when the write gate is
off is the base of QN at ground and QN off.

TP ov
s [] [
A OR B 0.7V
7 vun
ov
s | | L
-3.5Yy
+20V
A
RXA‘® L
A 16K =
O N TP
RNA
1.8K CRNA ? CRNB B
—VW—P— —H—0
RNB
2.2K
NOTES: -20vV

l. VOLTAGE AND COMPONENT VALUES ARE FOR RE FERENCE ONLY.

@ RESISTOR AND POWER SUPPLY EXTERNAL TO VJN. ces
8

Figure 7-42, Or - VJN
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And - VJP

The VJP circuit (Figure 7-43) is normally used as the input circuit to a toggle flip-

flop. It ties two receiver outputs to a single-ended output. Capacitor CNA is used to
reduce the input impedance for faster switching.

When input A is near ground the base of QN is at approximately +0.9v. Transistor QN

is off. Output at B approaches -20v, but is clamped at -3. 8v by a Zener diode in the
following circuit.

When input A is -3.5v, QN turns on. Output drops to approximately -0.2v.

Input to A is short (100 nsec), negative, data pulses. Output B is also short pulsecs.

S I I I

-3.5V

3 I O A

-3.8V

A Q
VJP

h S

+ 20V

RNC
RNA 22K —
1K
MW\ QN

o>

CNA B
22PF O

AY|
JU

RNB RND
€.8K 2.2 K

—-20V -20V
NOTE : VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

scae2
Figure 7-43. And - VJP
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Power Driver - VJR

The VJR circuit (Figure 7-44) is a +40v switch. A "'1" on input A produces +40v at

output B. A "0" on input A stops current flow.

A "1" input turns QN on. Transistor QN conducts current from the +40v supply,
causing a voltage drop across resistor RNB. This voltage drop turns on QP. Output
B is at +40v.

A "0" input turns QN off. Since current no longer flows, the emitter and base of QP

arc at equal voltage. Transistor QP is off. Output B goes to ground.

+3V
Al | L
ov
Pow |
A . B T4 |<-
VIR —" +40V
s
I l— ov
RNC RNB
2.2K 1K
+40V
A CRNA CRNB
O— Pt Pt + QN QP
l.CNA RNA 8
I 1000 PF IK =
NOTE:
VOLTAGE AND COMPONENT VALUES
ARE FOR REFERENCE ONLY.
sC2e

Figure 7-44. Power Driver - VJR
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Or - VJS

The VJS circuit (Figure 7-39) is a standard inverter with a capacitor delay at the input.

A "1'" at input A pulls the output at B to ground. A '0" produces a +40v output.

Or - VJT

The VJT Circuit (Figure 7-45) is a gate to the WBB toggle flip-flop. A "1'" input at A
produces a ground at B, which keeps the flip-flop off. A "0" input at A produces a

-3.5v output at B, which releases the flip-flop and presets it in a given state.

When a ''0" is applied to input A, the base of QN goes to ground. Transistor QN is off.
The base of QP is clamped at +0. 6v by diode CRNC. Transistor QP is off. Output B
is -3.5v derived from the voltage dividing network of RNF and RNG.

+ 3V
A __.l l——— ov
> Tq ke
ov
|
A OR B B r————l I—— - 3.5v
— wr P—— X
-20V « >
RNB R NE RNF
+20V 22K +20vV 6.8K 4.7K
B
RNA O
6.8K
RNG
QP I K
CRNA CRNB

» »

CNA
I000PF

. O>
15

NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY,

sces

Figure 7-45. Or - VJT
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When A goes to a ''1", capacitor CNA charges. After a delay, the base of QN is
positive enough to turn QN on. The base of QP goes negative through resistor RNE.

Transistor QP turns on. The output at B drops to ground.

And - VJU, VJV |

The VJU and VJV circuits (Figure 7-46) are functionally identical. They consist of a
standard inverter circuit with a capacitive filter input. The capacitor also presents

a delay.

A "1" on input A reverse biases diode CRNA. Capacitor CNA charges through RNA
until it is clamped at about 3 diode voltages (approximately 2. 1v). QN turns on.

Output B falls to ground.

If input A is a '"'0", CNA discharges through CRNA. Transistor QN turns off. Output

B rises to a "1 level due to the clamping by a Zener diode.

And/Or - VJW

Refer to circuit description for circuit type VAC.

Flip-I'lop - WBB

The WBB circuit (Figure 7-47) is a toggle flip-flop with gate and data inputs.

Input B holds both transistors off by grounding the bases when the circuit is off. When
a write operation is to be performed, the base of QP is released while QN is still
grounded by input C. This sets an initial condition for the flip-flop: QP is on, QN is
off.

After the flip-flop is pre-set it is toggled through input A by a series of negative data
pulses. The leading edge of the negative data pulse begins charging capacitor CNB.
Diode CRND becomes forward biased. QP is on. Output E is at ground. A voltage
of -3.6v across Zener diode CRNK keeps CRNN reverse biased. CRNK and CRNM
clamp the output of QN at -3. 8v.

7-66 70602500 A



Quantizing Detector - QFA

The QFA circuit (Figure 7-26) detects a fault in the write and erase drivers or in the
head select circuit. If there is an open in the head, either of the drivers is non-

functional, or more than one head is selected, a fault signal occurs. -

Inputs A and B are connected to the write and erase driver circuits and enter across a
voltage bridge to the base of QP. Normally, both inputs are approximately 32v. All
diodes are forward biased. Voltage on the base of QP is 32v and the emitter is at 31. 4v
due to a reverse bias 0. 6v base-emitter voltage across QP. Transistor QP is off.

All input current goes to ground through RND.

If input A is higher than input B by 1.4v, CRNB and CRNC are forward biased. CRNA
and CRND are reverse biased. The voltage on the base of QP becomes that of input B.
The emitter of QP is 0. 7v higher than the base due to a 0.7v drop across CRNB.
Transistor QP is on.

If input B is higher than input A by 1.4v, CRNA and CRND are forward biased. CRNB
and CRNC are reverse biased. The base of QP is at the voltage of input A. The
emitter of QP is 0. 7v higher than the base. Transistor QP is on.

Input C is connected to the head select circuits. If more than one head is selected,
the drop in effective resistance (due to external resistors in parallel) results in an
increase in current through RNA. This increases the voltage drop across RNA,

turning QN on.

If either QN or QP is on, QR turns on. Output D goes to ground to signify a fault

condition.

Quantizing Detector - QFB

The QFB circuit (Figure 7-27) is used to amplify and shape an incoming wave. The
input at A and B is a differential sine wave. The output at C and D is an amplified

and clipped version of the input wave.
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Figure 7-26. Quantizing Detector - QFA
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Figure 7-37. And - VAB
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A A B
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A A B
——q vaw—
+20V
RNA
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-20V —
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|. VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

@ DOTTED LINE TO -20V AND RESISTOR RNB FOR VJW ONLY.
$C 13

Figure 7-38. And/Or (Single Input) - VAC, VJW

If the circuit drives just one other transistor, the output may be connected directly to
the base of the driven transistor. For a fan-out of 2 or more, a base isolation re-
sistor is required for each driven transistor. This resistor ensures that the base
drive provided to each of the driven transistors will be nearly independent of differ-
ences in base-emitter voltages. For a fan-out of 2 the collector load resistor must
be reduced by one-half its value for driving one transistor to provide for the additional
voltage drop across the isolation resistors.

Switching time for an inverter with a fan-out of 1 is typically 15 nsec.
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l. VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

@ RESISTOR EXTERNAL TO VJV. RYA BECOMES RNC FOR VJU.

@ DIODE EXTERNAL TO VJV, BECOMES CRNE FOR VJU.
6C3Y

Figure 7-46. And - VJU, VJV

The trailing edge of the data pulse results in a positive pulse to the base of QP. Tran-
sistor QP turns off. Output E goes toward -4v. Both sides of CNA are at ground.
Therefore, CRNC and CRNF are forward biased by the -20v source through RNC. The
base of QN goes negative. Transistor QN turns on and Output I drops to ground.
Diodes CRNM and CRNJ are now reverse biased. Since the collector of QRP is more
negative than the voltage across Zener diode CRNK (-3.6v), CRNN is forward biascd.

This clamps the voltage at output E at approximately -3. 8v,
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Figure 7-47, Flip-Flop - WBB
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The leading edge of the next negative pulse charges CNA and discharges CNB since
both sides of CNB are at about -3.8v. The flip-flop will toggle on the ground-going

edge of the pulse in the same manner as described for the first pulse.

Toggle Flip~-Flop - WBC

Inputs to A and B of the WBC flip-flop (Figure 7-48) are either a positive pulse or
ground. If A has positive pulse, then B is at ground. If A is at ground then B has a
positive pulse. If input A receives a positive pulse, output C will be at ground and
output D will be a constant positive voltage. A positive pulse at B will toggle the flip-
flop. C will then be a positive voltage and DD will be at ground.

J——] + 4v
A I I Ov
. TP + 4y
A I c 8 [ , l R Ov
WBC ¢ : ov
B ‘ +4v
T B I U
D — Ov

o

+20v TP
RNA TP
2.2k <? c
-O
RNC
A 100
QN QQ
RNB TP .
2.2K
+20V «—AMN—% —0
RND
B 100
QP QR
| NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
8C3¢
Figure 7-48. Toggle Flip-Flop - WBC
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A positive pulse to input A turns on transistor QN, which drives the base of QR to
ground. Transistor QR is turned off. Input B is at ground and QP is off. The base of
QQ is, therefore, positive and QQ turns on. This latches the base of QR at ground and
puts a ground on output C. With QP off and QR latched off, current flows from the +20v
source through RNB to output D.

When a positive pulse is felt at B, QP turns on. This drives the base of QQ to ground,
turning QQ off. Input A is at ground and QN is off. The base of QR is, therefore,
positive. Transistor QR conducts, latching the base of QQ at ground and driving out-
put D to ground. With QN and QQ off, output C is positive.

Pulse Shaper - XAA

The input to A and B (Figure 7-49) of the XAA circuit is a 0.7v balanced square wave
centered around a positive voltage. Each time the inputs change polarity a short

negative pulse is formed at output C.

The square wave input is sufficient to alternately turn QN and QQ on and off. A current
of about 5.6 ma is alternately switched between QN and QQ. When input A is more
positive than input B, QN turns off. The voltage at the collector of QN is about -20v.
The voltage at the junction of RNG and RNJ is -1.6v. When the inputs switch, QN
turns on. The collector of QN rises to about -8.7v. CNA forms a positive pulse to

the base of QR. The positive pulse turns QR off, QT on and QV off for the duration

of the pulse. The amplitude of the pulse is limited by CRNB. Charging time for CNA
is about 100 nsec. When the inputs switch again, QQ turns on and QN turns off. CNB
forms a positive pulse which turns QV off again for the duration of the pulse. The out-
put at C is ground until QV is turned off. During the short time that QV is off, a

negative pulse appears at output C.

Diodes CRND and CRNE prevent saturation of QR and QS. As the collectors of QR and
QS approach ground, the negative voltage at the left ends of RNJ and RNK is limited to
the sum of the voltage drops across QR and CRND or QS and CRNE, respectively.

Diode CRNF prevents QV from saturating.
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IFigure 7-49. Pulsc Shaper - XAA
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Pulge Shaper - XAB

The input at A of the XAB circuit (Figure 7-50) is a balanced square wave between Ov
and +4v. The output at B is normally positive, but drops to ground for a short time at

the leading edge of the ground portion of the input wave.

During the positive portion of the input wave, transistors QN and QP are on. This
leaves the bases of QQ and QR near ground. Transistors QQ and QR are off. The
output at B is a positive voltage supplied through resistor RNE.

When the input wave goes to ground, transistors QN and QP turn off. With QP off,

the base-emitter junction of QR is forward biased. Transistor QR conducts and the
output at B drops to near ground. With QN off, capacitor CNA charges toward +20v.
When the charge on CNA reaches a level sufficient to turn on QQ, the base of QR again
drops to ground. Transistor QR turns off. The output at B returns to the positive

level.

Pulse Shaper - XAC

The XAC circuit (Figure 7-51) produces a 100-nsec ground pulse at output C when the
inputs at A and B change state. The output is normally positive. Input A is connected

to the set side of a flip-flop and input B is connected to the clear side.

When the flip-flop is clear, the base of QR is positive. Transistor QR conducts 10 ma
of current from the -20v supply through RND, RNC, QS, QR and RNB. The collector
of QN is at +20v and the collector of QR is near +13v. Transistors QT and QU are on
and QV and QW are off.

When the flip-flop sets, QR turns off and QN turns on. The collector of QN goes to
+13v, which drives the base of QT to about -6v. This turns QT off, driving the base of
QV positive. QV turns on and the output at C goes to ground. Capacitor CNA charges
through RNE with a time constant of 135 nsec. After 100 nsec the voltage at the base
of QT has risen to +0. 7v and QT turns on. This drives the base of QV to ground. QV

turns off and the output at C returns to a positive level.

When the flip-flop clears again, a 100-nsec ground pulse is formed at C by QR, CNB,
QU and QW,
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Figure 7-50. Pulse Shaper - XAB
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HEAD AND DISK PACK REPLACEMENT CRITERIA

HEAD REPLACEMENT CRITERIA

Heads of the MDD have been designed so that they should not need replacement if given
proper preventive maintenance and care. If a head requires replacement refer to the
Preface of this manual for the publication containing the Maintenance section. Refer
to that section for Head/Arm Replacement procedure. A head is defective and needs

replacing if any of the following conditions exist:
1. Consistent oxide buildup on head, indicating repeated head/disk impact.

2. Appreciable oxide buildup located primarily on the edge of the ferrite insert,

indicating a warped head.
3. Oxide or wear over 1/2 of the head face surface.
4. A head which is scratched over 1/2 of the head face surface.
5. Concentric scratches on disk surface. Inspect the head for imbedded particles.

6. Audible ping indicating that the head is hitting the disk surface.

DISK PACK REPLACEMENT CRITERIA

The disk pack is designed to last the lifetime of the equipment. Replacement of the
disk pack is required only if excessive runout (see Disk Pack Runout Check) is

encountered or physical damage to the pack results in the loss of recording ability.

A disk pack is defective and neceds replacement if any of the following conditions exist:

1. Damage to the disk pack resulting in a bent or broken disk. If a disk is bent

perform Disk Pack Runout Check procedure.
2. Gouged or scored disk surface causing the loss of stored data.

3. Imbedded particles in a disk surface that cannot be removed by cleaning and

are causing damage to the heads.
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Disk Pack Runout Check

This procedure determines whether a bent disk pack may remain in use. If the disk

pack fails to meet the requirements of the procedure, it should be returned to the

manufacturer for reconditioning.

1.

2.

10.
11.

12.

7-76

Extend the upper deck drawer forward.

Release four half-turn fasteners securing right-hand shroud side cover. Set

the side cover aside,
Install the disk pack to be checked on the spindle of the upper deck.

Grasp the pack cleaning brushes, override the shaft detent mechanism, and

rotate the brushes into the disk pack.

Place the disk pack runout gage (P/N 84357600) base against the underside of
the upper deck shield and set the switch on the base of the gage to ON
(Figure 7-52).

Turn the bezel of the dial indicator to indicate zero. Orient the dial indicator
so that the plastic tip is not only contacting a disk surface but is deflected for
an indication of approximately 0.020 inch. Tighten dial indicator in this

position. Turn the bezel to set the dial indicator to zero.

NOTE
A mirror is required to observe dial indicator when

some disk surfaces are checked.

Manually and slowly rotate the disk pack one full revolution while carefully
observing the dial indicator. The sum of the deviations (to either side of zero)

should not exceed 0. 012 inch.

If a total deflection of 0.012 inch is encountered in step 7, recheck the indica-
tion. The total deflection must occur in a disk circumference of 4 inches or

more.

Repeat steps 6 through 8 for the 19 remaining disk surfaces.
Rotate the pack cleaning brushes clear of the disk surfaces.
Remove the disk pack and the disk pack runout gage.

Install the shroud side cover.
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UPPER DECK
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HAND SHROUD
SIDE COVER
REMOVED)

TESTER CARD

DETAIL
DISK

SURFACE \

BASE (PART OF
DISK PACK
RUNOUT GAGE)

DIAL INDICATOR
(PART OF DISK PACK
RUNOUT GAGE)

[T~~DISK PACK RUNOUT
GAGE (BASE ATTACHED
MAGNETICALLY TO
UNDERSIDE OF UPPER
DECK SHIELD)

ROTATED INTO DISK PACK

| sciie

Figure 7-52. Disk Pack Runout Check

The Tester Card (P/N 40072100) is a special tool used extensively in the maintenance

procedures of Section 6.

As an aid in using the card, the schematic diagram (8FFN)

is provided in Section 5 and Figure 7-53 is the logical portrayal of the same card.

70602500 A

7-77



SECTION 8

PARTS DATA

Information for this section is included in CONTROL
DATA®BMIA5/BMIA6 Multiple Disk Drive Parts List
Manual. '

Pub. No. 70601900
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SECTION 9

WIRE LISTS






DESCRIPTION OF WIRE LISTS

The two types of wire lists are:

WIRE LISTS

1. The line printer format which shows logic wiring.

2. The corporate (typed) form which shows non-logic wiring.

LOGIC WIRE LISTS

The following is an example of the logic wire lists with an identification, and an

explanation of the columns.

Wire
Identification
Wire
Length
Wire Origin
Location
AK50010 03 Al4
AK50020 05 Al4
AK50030 05 Al4
AK50210 04 AO07
AK50211 04 All
1100520 02 B06
1100521 02 BO7
1100522 02 B08
1100523 02 BO09
1100524 02 B10

70602500 A

Wire Origin
Pin Number

Component
Code

Wire Destination
Location

Wire Destination
Pin Nu_mber

Al6 18
A08 14
A09 37
All 16
Al18 34
BO7 48
BO8 48
B09 48
B10 48
B1ll 48

THHHHIOOOOO0

Wire
Size

Color
Code

Change

Order
222 1234
222 5678
222
222
222
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Wire Identification

If the identifier begins with a letter, the wire provides an input to a logic term; first
letter identifies the logic row of the term, second letter and the first three digits
identify the logic term receiving the input via this wire. If the identifier begins with
a numeral, the wire is not directly providing an input to a logic term and is generally
cléssified as a miscellaneous jumper. A sequential advance in the second to the last
digit indicates additional inputs to the same term.

AK50010 - single input OR to K500
AK50020 - single input OR to K500

A sequential advance in the last digit indicates the interconnections of an AND input.

AK50210
} Two input AND to K502

AK50211

Wire Lengjh

This column gives the wire length in inches,

Wire Origin Location

This column locates the origin of the wire on the logic chassis. Wires having a
common signal at two or more locations are interconnected in series. In the sample,
the fourth and fifth wires shown have a common signal. The Wire Destination Loca-
tion of the first wire becomes the Wire Origin Location of the second so that the series
string is from AO07 pin 10 to A1l pin 16 to A13 pin 34. Note that the first four charact-
ers of the Wire Identification terms are the same for the three wires and that the

sequencing is from 10 to 11 in the last two characters.

Wire Origin Pin Number

This column identifies the origin pin or terminal of the wire.

9-2 70602500 A



Component Code

This column identifies the components that are located in the Wire Origin Location
and the Wire Destination Location columns. The code letters are identified as
follows:

O - When both ends terminate at a logic card

R - When one end terminates at a miscellaneous com-
ponent (switch, resistor, etc.)

X - When one end terminates at a jack (or connector pin)

Wire Desitnation Location

This column locates the destination of the wire on the logic chassis.

Wire Destination Pin Number

This column identifies the destination pin or terminal of the wire.

Wire Size

This column identifies the size (AWG) of the wire.

Color Code

Solid colored wires are identified by repeating (3 times) the code number in this
column. Multicolored wires are identified by a number having two or three digits.
Each digit of the number identifies one of the colors, The code numbers are identi-
fied as follows:

0 - Black 2 - Red 4 - Yellow 6 - Blue 8 - Gray S - Shield
1 - Brown 3 - Orange 5 - Green 7 - Violet 9 - White

Change Order

This column identifies the engineering, field, or publications change order that affected
and/or altered that wire.

70602500 £ 9-3



NON-LOGIC LISTS

DOCUMENT NO.
WIRE LISTING WL
SHEET oF
accass access
ORI FIND NO. DESTINATION FIND MO.| REMARKS

| 903 | 0 X12 09

993 | 0 [0 |
22 993 | o3 0 : _OLI
23 | 20 993 | o 03 X15 09
3¢ |29 993 | o3 X16 03 X16 09

Wire lists other than logic are on a standard corporate form. The remaining
colums of the form contain information NOT normally applicable to
field usage and therefore are not explained.

The other columns indicate:
Gauge (Ref) - Size of conductor (AWG)
Color (Ref) - Color information

Length (Approx) - Length of conductor in inches

Origin - Origin point of conductor
Destination - Destination point of conductor
Remarks - Useful comments

" In multi-digit color codes, the first digit denotes base color and the remaining digits
denote tracer colors. The color codes for the non-logic lists are the same as those
for logic wiring.

9-4 : 70602500 A



CODE IDENT DOCUMENT NO. REV.
NURMANDALL UIVIS ION 19333 SHEET | f DN 70951400 F

NOTLS:
1. Fur MLUH ASSY AND PL SiLt 70951803,

2. FUR CARD FLACELMENT LIST Sic owG
70957800 AND LUGIC SCHLMATLEC 70954400,

3. InSTALL ASOLID SLAUK JudkLr o IRL, FIND
NO, 76 FRUM Fiiv 2 AND FIN 50 OF LACH
CUNNECTUR, NuMbLr AO1 THRU A29 AND BO1
THRU 829, TU Tht CLOSLST HuLt IN THt
CUNNLCTUR MLUNTING Bar FUR GRUUND ING.,

4. IF THE FIRST LETTER OF WIRE IDENTIRICATION
& A4 “YY OR T T MEANS THE WIRE
9 WSTALLED IN THE LOGIC CHABSIS BULT
A LOGIC ELEMENMNT BY THAT TERM NAME |S NOT
SHOWN OM LOGIC SCHEMATIC OR USED in
SINGLE CHANMEL LUUITS.

AADISS PRI % UBA
[ ] “R saa3 K | 20 A nre PREFIX | DOCUMENT NO. "y
cmxp & LUGIC wIRE LIST F
proy o LUGIC CHASSIS (03) Lw | 70951400
oo NRMOPS '
FIRST USED ON
APPR COBE  1DEMT .
19333 MULT. DISK DRIVC SHEET 1 OF 1
SHEET REVISION STATUS REVISION RECORD
REV ECO DESCRIPTION ORFY DATE APP
A KELEASED 4-3-49 | e/
B |PM5543] CHANGED 4 CARDS EW l6-1943) e
C |PM 5544 | ADDED & DELETED - 14 L/
D |PM54qL | EYTENSIVE CNANGES | ewWl(8 |
E |[PMSAS3] ADDED SEVERAL CARDS | €W [a-23d] &0
F |[PEWUBA | CHANGED &2 CARDS EW [12-8-A

NOTES:
PRT OUT 70951400
ON 709514G0
DETACMED LISTS
AASISO [r———
70602500 A
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9

‘:345

AN

LWT70951400 MO0 SINGLE CHANNEL REVISION F. ‘
Alll811 93 Al6 46 0O AlS S0 LOGIC CHASSIS (03)
ATII®Z20 W A8 45 0 AZS 38 LOGIC CHASSIS (0%)
All2010 04 Al6 41 D Ar2 28 LOGIC CHASSIS (03)
AT12110 086 Alé 21 0 A25 44 LOGIC CHASSIS (03) -
AI12211 02 Al6 42 0 Al6 SO LOGIC CHASSIS (03)
ATZ20010 0% AIT 210 AlZ 36 LOGIC CHASSIS (03)
A120020 08 Al7l 25 0 A29 44 LOGIC CHASSIS (03)
AT20120 02 AIT &8 0 A17 21 LOGIC CHASSIS (03) 5546
AI21710 04 Al8 05 0 Al9 29 LOGIC CHASSIS (03)
AlZ18i0 05 A19 08 0 A25 24 ~ LOGIC CHASSIS (03) -
AI22110 06 Al9 12 0 A27 24 LOGIC CHASSIS (03)
ATZ22310 o7 Al 14 0 A29 32 COGTIC CHASSIS (03) -
Al22411 03 A19 18 0 Al9 02 _ LOGIC CHASSIS (03)
AT122510 07 Al19 40 0 A29 24 LOGIC CHASSIS (03) — ~
A122810 07 Al9 42 0 A29 18 LOGIC CHASSIS (03)
AT23010 03 Al9 21 0O Als 21 LOGIC CHASSIS (03) —  — —~
A123210 02 A19 34 0 A20 26 LOGIC CHASSIS (03)
ATI24910 03 Al19 24 0 AY7 28 LOGIC CHASSIS (03)
AI30010 03 A06 01 O AOB 05 LOGIC CHASSIS (03) B
A130210 04 A06 &0 O AO6 50 LOGIC CHASSIS (03) B
AI30410 06 AOD6 170 All &6 LOGIC "CMASSIS (D3)
A130420 08 A®é 12 0 A18 20 LOGIC CHASSIS (03) 777 ""5453
AI34610 06 Al8 36 0 All 22 LOGIC CHASSIS (03)
AT34710 2 AI8 16 0 AIs 02 LOGIC CHASSIS (03)
AI34910 08 Al8 41 0 AG6 29 LOGIC CHASSIS (03)
AT34911 08 AlI8 41 0 A06 45 LOGIC CHASSIS (03) 5453
A140011 02 Al2 05 0 Al2 02 LOGIC CHASSIS (03)
~AT40020 ~ 08 AlZ 08 0 A25 32  LOGICT CHASSIS (03) ~—— 7
“Al40710 05 Al2 36 0 A0O8 09 LOGIC CHASSIS (03)
“AT&40720 93 &AIZ 370 RI& 2 LOGIT CTHASSTS (03)
AI40730 06 Al2 32 0 AO7 38 LOGIC CHASSIS (03)
AT40910 93 AI3 21 0 A1Z 10 LOGIT CHASSTS (03)
A140911 06 Al2 10 0 AO8 20 LOGIC CHASSIS (03)
AT41I010 ~ 0% AlZ 89 D A0G8 21 T LOGIT CHASSIS (03) - B
Al41011 03 Al2 09 0 Al3 24 LOGIC CHASSIS (03)
ATZIZI0 &% &I 08 U0 AIZ &0 LOGIT CHASSTIS (03)
Al41211 64 A)2 &40 0O Al3 13 LOGIC CHASSIS (03)
AT421221 O&% AIZ &1 0 A1 17 LOGIC CHASSIS (03)
Al&41220 0S5 All 05 0 Al2 4} LOGIC CHASSIS (03)
AT41310 O% AI1 81 0 A1Z2 34 LOGIC CHASSIS (03)
AlI41510 06 Al) 12 0 Al2 38 LOGIC CHASSIS (03)
AT41511 0 Al3 09 COGIC CHASSIS (03)
Al4l710 0 Al3 45 0 All 17 LOGIC CHASSIS (03)
AT41810 ~ 93 AI3 410 A1l 29 LOGIC CHASSTS (03)
A142210 03 Al2 200 Al13 08 LOGIC CHASSIS (03) S
AT42220 & A12 21 0 A13 [} LOGIC CHASSIS (03)
Al42230 02 Al2 220 Al13 18 LOGIC CHASSIS (03)
ATRZTI® & KIY &2 0 A1l 13 _LoGYIC CRAASSIS O%O0——— —
2
1AI50910 ' 04 AGS 16 0 Al2 17 LOGIC CHASSIS (@3)
10 AT50920 [ T3 Y ] ] I8 0 AIZ 12 LOGIC CHASSIS (03)
sA150930 04 A0S 17T 0 Al3 12 LOGIC CHASSIS (03)
sAT51310 5 Al 41T 0 AD7 09 LOGIC CHASSIS (03) T N
7A151410 04 All 21 0 AO7T 25 LOGIC CMASSIS (03)
oy
6
<A152020 07 A®7 14 0 Al7 14 LOGIC CHMASSIS (03)

4
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LN70951400 MDD SINGLE CHANNEL

REVISION F
A152030 02 AO7 21 0 A08 09  LOGIC CHASSIS (03)
A152110 04 All 36 0 A@8 13 LOGIC CHASSIS (03)
A152210 04 AOT 24 0 All 32  LOGIC CHASSIS (03)
A152220 02 AO7 32 0 AO8 25  LOGIC CHASSIS (03)
A152230 03 AO7 30 0 AO8 16  LOGIC CHASSIS (03) }
AT52310 06 A08 29 0 Al7 12 LOGIC CHASSIS (03)
A152320 11 AOB 28 0 A27 38  LDGIC CHASSIS (03) -
AT52331 03 A08 30 0 AOB 50  LOGIC CHASSIS (03)
AI60010 11 AO8 41 0 A27 32  LOGIC CHASSIS (03)
AT60021 03 AO8 44 0 AO7 50  LOGIC CHASSIS (03)
A160210 06 Al5 01 0 A08 33  LOGIC CHASSIS (03)
AT60610 05 AI5 26 0 AO8 40  LOGIC CHASSIS (03) -
A161210 05 Al17 22 0 All 36 _ LOGIC CHASSIS (03)
AT62210 05 Al4 05 0 All 44 LOGIC CHASSIS (03)
A162310 02 Al4 13 0 Al5 05  LOGIC CHASSIS (03)
AT62410 02 Al4 16 0 Al5 10 ~ LOGIC CHASSIS (03)
A162510 02 Al4 12 0 A15 18 _ LOGIC CHASSIS (03) -
AK10010 04 Al6 33 0 A21 18  LOGIC CHASSIS (03)
AK10011 02 A2l 18 0 A2l 13  LOGIC CHASSIS (03)
AK10210 04 A16 25 0 A21 17~ LOGIC CHASSIS (03)
AK10211 02 A2l 17 0 A2l 16  LOGIC CHASSIS (03)
AK10410 04 Al6 22 0 A21 22  LOGIC CHASSIS (03)
AK10411 03 A21 22 0 A2l 10 LOGIC CHASSIS (03) o
AK10610 05 Al6 12 0 A2l 21 LOGIC CHASSIS (03)
AK10611 02 A2l 21 0 A21 14 _ LOGIC CHASSIS (03) o B
AK10810 04 A16 37 0 A21 41  LOGIC CHASSIS (03)
AK10811 02 A2l 41 0 A21 33 LOGIC CHASSIS (03)
- AK11010 04 Al6 290 A21 42  LOGIC CHASSIS (03)
= AK11011 03 A21 42 0 A21 30 LOGIC CHASSIS (03)
“AKIIZI0 ~ 05 Alé 18 0 A2l 44— LOGIC CHASSIS (03)
AK11211 03 A21 44 0 A21 29  LOGIC CHASSIS (03)
AK11410 06 Al6 08 0 A2l 45  LOGIC CHASSIS (03) S
AK11411 03 A21 45 0 A2l 36  LOGIC CHASSIS (03)
AKZ0310~ ~ 07 A19 22 0 A29 38 T LOGIC CHASSIS (03) - o
AK30110 02 A06 38 0 AO6 21 LOGIC CHASSIS (03)
AR%0010 03 AI3 32 0 AI4 I3 LOGIC CHASSIS (03]
AK40210 02 Al13 200 Alé 12  LOGIC CHASSIS (03)
AK40410 02 Al3 12 0 AI5 08  LOGIC CHASSIS (03)
AK40610 05 Al13 050 Al5 41  LOGIC CHASSIS (03) )
AK40620 03 A13 30 0 AlZ 13  LOGIC CHASSIS (03) o
AK40710 03 A13 40 0 Al2 26 LOGIC CHASSIS (03) -
AK40810 03 AlZ 25 0 Al4 16  LOGIC CHASSIS (03) T
AK41010 04 Al2 17 0 Al6 29  LOGIC CHASSIS (03)
AK&41210 04 Al12 12 0 Al4 28  LOGIC CHASSIS (03)
AK41410 04 Al2 01 0 Al6 08  LOGIC CHASSIS (03) B )
AK50010 03 Al4 28 0 Al6 18  LOGIC CHASSIS (03)
AK50020 05 Al4 25 0 AO8 14  LOGIC CHASSIS (03)
12 AK50030 06 Al4 14 0 A08 12  LOGIC CHASSIS (03) 5546
11 AK50210 04 AO7 10 0 All 16  LOGIC CHASSIS (03)
1oAK5021 1 04 A1l 16 0 AI3 34  LOGIC CHASSIS (03) B
cAK50310 02 AO7 12 0 AO6 05  LOGIC CHASSIS (03)
sAK50311 06 AG6 05 O AL3 - 28  LOGIC CHASSIS (03) T T
7AK50610 04 AO7 26 0 All 14  LOGIC CHASSIS (03)
s AK50620 04 AO7 33 0 AO8 13 LOGIC CHASSIS (03)
sAK50710 05 AO7 36 0 All 09  LOGIC CHASSIS (03)

4
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~ATOOTIO 07 A26 01 0O Al6 05

LW70951400 MDD SINGLE CHANNEL

REVISION F

AK50810 05 AO7 42 0 All 13  LOGIC CHASSIS (03)

AK50910 05 A®7 40 0 A1l 10  LOGIC CHASSIS (03)

AK51110 02 All 32 0 Al2 37  LOGIC CHASSIS (03) o
AK60010 04 Al5 05 0 Al6 33 LOGIC CHASSIS (03)

AK60210 02 Al5 18 0 Al6 25  LOGIC CHASSIS (03)

AK60410 03 Al5 08 0 Al6 22  LOGIC CHASSIS (03)

AK60610 4 A15 41 0 Al6 12  LOGIC CHASSIS (03)

AK60810 04 Al5 10 0 Al6 37  LOGIC CHASSIS (03)

AK61010 04 Al17 36 0 Alé 21  LOGIC CHASSIS (03) )

AK61210 05 Al7 37 0 All 33  LOGIC CHASSIS (03)

AK61410 04 Al7 17 0 Alé_ 24  LOGIC CHASSIS (03)

AKS1810 04 ALT 26 0 Al4 10 LOGIC CHASSIS (03)

AK62010 04 Al7 01 0O Al4 17  LOGIC CHASSIS (03) -
AT00010 07 A24 01 O Alé 34 LOGIC CHASSIS (03)

AT00020 11 A24 05 0 Blé6 34  LOGIC CHASSIS (03)

AT00110 06 A24 12 0 Al6 26  LOGIC CHASSIS (03)
AT00120 10 A24 14 0 Bl6 26  LDGIC CHASSIS (03)

AT00Z10 06 A24 1T 0 Al6 20  LOGIC CHASSIS (03) T
AT00220 09 A2¢ 180 Bl6 20  LOGIC CHASSIS (03)

AT00310 06 A24 25 o Al6 09  LOGIC CHASSTS (03)
AT00320 08 A2¢ 26 0 Bl6 09  LOGIC CHASSIS (03)

ITUUITU___‘*BF__IZI_"7RTTT'ETB_—"3U'___EUCTC—CHISSTS_TUZT____"W”M"m_"'"

AT00420 09 A24 32 0 816 38 LOGIC CHASSIS (03)
ATO0U51® 06 AZ% 36 U AlS 30 LOGIT CHASSTS (03]
AT00520 09 A24 37 0 Blé6 30 LOGIC CHASSIS (03)

‘AT00610 07 A24 41 0 Al6 16 LOGIC CHASSIS (03) T

AT00620 08

A24

42 0 Bl6

16 LOGIC CHASSIS (03)

LOGIT CHASSIS {03y 7

-AT00720 10 A26 05 0 B8lé 05 LOGIC CHASSIS (03)
“ATOUBII 9Z AZ® 12 U AZb 02 LULIL LHASSIS (U3)
AT00821 03 A26 14 0 A25 02 LOGIC CHASSIS (03)

11

ATOIZI0O  ©7 A28 ©1 U AI8 12 ~ LOGIC CHASSIS O3y

ATO01220 10 A28 05 0 818 12 LOGIC CHASSIS (03)
ATOI3I0 — ©7 AZ8 120 AI8 10 ~LOGICT CHASSIS o3y — 7~
AT01320 09 A28 14 0 Bl8 10 LOGIC CHASSIS (03)
ATOTI&IU  ~ U3 AZB 1770 A28 ©Z LOGIT CHASSTS 103)
AT01420 02 A28 17 0 A28 18 LOGIC CHASSIS (03)

ATOI610 07 A28 25 0 A1® 09 LUGIU CRHASOSIS (U3)

AT01620 09 A28 26 0 B18 09 LOGIC CHASSIS (03)
ATOI7I1 02 A1I9 16 0O AlS 14 LOGIC CHASSIS (03} -
ATO01710 07 A28 30 0 Al9 16 LOGIC CHASSIS (03)
ATUIT20 0B AZE® 32 0 819 16 LOGIT CHASSTIS (03D -
ATO01721 02 819 16 0 B18 14 LOGIC CHASSIS (03)

o1 COGIC CHASSIS (03)
AT01820 08 A28 37 0 B18 01 LOGIC CHASSIS (03)

ATOI9IO 06 AZ6 1T O A1I8

AT01920 02

A26

18 0 A26

08 LOGIT CHASSIS (03y 7~

26 LOGIC CHASSIS (03)

> AT020TO 08 AZ26 25 U Bl

AT02020 02

o ATOZ2ITO —— 06 A26 30 0 AI8 %4  LOGIT CHASSIS (03)

A26

26 0O A26

08 COGITC CHASSTIS (037
32 LOGIC CHASSIS (03)

37 LOGIC CHASSIS (03)

44— LOGICT CHASSTS (03]
42 LOGIC CHASSIS (03)

0
50 LOGIC CHASSIS (03)

'JATO2120 02 A26 32 0 A26
2ATO22I0 09 A26 36 U BI8
+AT02220 02 A26 37T 0 A26
61'0231! ‘5 ‘2! ‘I U IZZ
sAT02320 02 A28 42 0 A28
s 70602500 A




LW70951400 MDD SINGLE CHANNEL

REVISION F

AT02410 08 A26 41 0 B22 33  LOGIC CHASSIS (03)
'AT02420 02 A26 42 0 A26 50  LOGIC CHASSIS (03) N
AY40410 05 Al3 100 AO7 08  LOGIC CHASSIS (03)

AY51510 03 A08 24 0 A1l 20  LOGIC CHASSIS (03) o
AY51511 06 All 20 0 Al8 37  LOGIC CHASSIS (03)

AY60110 03 Al7 10 0 Al4 09  LOGIC CHASSIS (03)

AY60410 04 A08 37 0 All 40  LOGIC CHASSIS (03) 5543 )
AY60411 03 All 40 0 Al4 33  LOGIC CHASSIS (03) 5543
BIL1811 03 Bl6 44 0 Bl5 50  LOGIC CHASSIS (03)

BI11820 10 Bl6 450 A25 40  LOGIC CHASSIS (03)

B112010 04 Bl6 41 0 B12 28 _ LOGIC CHASSIS (03) .
BI12110 08 816 21 0 A25 45  LOGIC CHASSIS (03)

BIl2211 02 Bl6 42 0 816 50  LOGIC CHASSIS (03)

B120010 04 Bl7 210 B12 36  LOGIC CHASSIS (03)

BI20020 =~ 09 B1l7 25 0 A29 45 _ LOGIC CHASSIS (03) _
8120120 02 817 400 B17 21 LOGIC CHASSIS (03) 5546
BI21710 04 B18 050 B19 29 _ LOGIC CHASSIS (03) e
B121810 07 B19 08 0 A25 25  LOGIC CHASSIS (03)

Bl22110 08 B19 12 0 A27 25 __ LOGIC CHASSIS (03) _ )
8122310 08 B19 14 0 A29 33  LOGIC CHASSIS (03)

BI22411 03 B19 18 0 B19 02  LOGIC CHASSIS (03)

8122510 10 B19 40 0 A29 25  LOGIC CHASSIS (03)

8122810 11 B19 42 0 A29 20  LOGIC CHASSIS (03) N
B123010 02 B19 21 0 B18 21  LOGIC CHASSIS (03)

BI123210 02 B19 340 B20 26  LOGIC CHASSIS (03) S
B124910 03 B19 24 0 B17 28  LOGIC CHASSIS (03)

8130010 03 BO6 010 BO8 05  LDGIC CHASSIS (03)

~BI30210 ~~ 04 BO6 40 0 BO6 50  LOGIC CHASSIS (03) T -

~BI30410 06 BO6 17 0 Bll 44  LDGIC CHASSIS (03)

- 6 120 B18 20 LOGIC CHASSIS (03) 5453 )
B134610 06 B18 36 0 Bll 22  LOGIC CHASSIS (03) o
8134710 03 B18 16 0 B18 02  LOGIC CHASSIS (03)

B134910 08 Bl18 41 0O BO6 29  LOGIC CHASSIS (03)
BI34911 08 BI8 41 0 B06 45 ~ LOGIC CHASSIS (03) 5453
BI40011 02 Bl2 050 Bl2 02  LOGIC CHASSIS (03) o
B140020 09 B12 08 0 A25 33 LOGIC CHASSIS (03)

B140710 05 Bl2 36 0 BO8 @9  LOGIC CHASSIS (03) -
B140720 03 812 37 0 Bl4 29  LOGIC CHASSIS (03)

B140730 04 Bl2 32 0 BO7 38  LOGIC CHASSIS (03)

BI46910 03 Bl13 21 0 B12 10  LOGIC CHASSIS (03)

BI40911 04 Bl2 100 BO8 20  LOGIC CHASSIS (03)

BI41011 03 812 09 0 B13 24  LOGIC CHASSIS (03) B
B141010 05 Bl2 09 0 BOB 21  LOGIC CHASSIS (03)

BI41210 05 BI1 08 0 B12 40  LOGIC CHASSIS (03)

BI41211 04 Bl2 40 0 B13 13  LOGIC CHASSIS (03) .

BI41220 05 BI1 05 0 B12 41 LOGIC CHASSIS (03) T
B141221 04 Bl2 410 B13 17  LOGIC CHASSIS (03)

1.BT41I3T0 04 BITI 01 U BIZ 34 LOLIC CHASSIS (03)

.. B141510 064 Bll 120 Bl2 38  LOGIC CHASSIS (03)

1oBT&I5TI O% BIZ 38 0 BI3 09  LOUGIC CHASSIS (03) e

58141710 04 Bl13 450 Bll 17  LOGIC CHASSIS (03)

sBIIBI0 03 BI3 &I 0 BIL 29  LOGIC CHASSIS (03] B
;8142210 03 Bl2 200 B13 08  LOGIC CHASSIS (03)

sBI%2220 04 BIZ 21 0 BI3 Ol  LOGIC CHASSIS (03) -

sB142230 02 Bl2 220 Bl13 18  LOGIC CHASSIS (03)

4
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LW70951400 MOD SINGLE CHANNEL REVISION F

BI42710 04 813 42 0 811 13 LOGIC CHASSIS (03)

BT50910 04 B03 16 0 812 17 LOGIC CHASSIS (03)

8150920 04 808 18 0 Bl2 12 LOGIC CHASSIS (03)

BI50930 4 808 17 0 813 12 LOGIC CHASSIS (03)

B151310 05 811 41 0 Bo7 09 LOGIC CHASSIS (03)

BISI4I0 04 ATl 21 0 AO7 25 LOGIT CHASSIS (03)

BI52010 06 807 20 0 Bl4 38 LOGIC CHASSIS (03)

BI52020 0T BO7 14 0 B17 14 LOGIC CHASSIS (03)

B152030 83 807 21 0O BO8 09 LOGIC CHASSIS (03)

BI52110 04 B11 36 0 B8 13 LOGIC CHASSIS (03)

B152210 04 BO7 24 0 Bll 32 LOGIC CHASSIS (03)

BIS2220 ©3 BO7 32 0 BO8® 25 LOGIC CHASSIS {03)

8152230 03 807 30 0 B8O8 16 LOGIC CHASSIS (03)

BI52310 06 B08 29 0 B17 12  LOGIC CHASSIS (03)

BI152320 12 B8O08 28 0 A27 40 LOGIC CHASSIS (03)

BI52331 03 B08 30 0 BO8 S50  LOGIC CHASSIS (03) 7
8160010 12 808 41 0O A27 33 LOGIC CHASSIS (03) -
B160021 03 BOS8 44 0 807 50 LOGIC CHASSIS (03)

8160210 06 B15 01 0 BOo8 33 LOGIC CHASSIS (03) e
B160610 5 815 26 0 BOS 40 LOGIC CHASSIS (03)

8161210 05 817 22 0 Bll 36 LOGIC CHASSIS (03)

BI162210 05 Bl4 05 0 Bl1 44 LOGIC CHASSIS (03)
BI62310 02 Blé 13 0 B15 05 LOGIC CHASSIS (03)

BI62410 02 Bl4 16 0 815 10 LOGIC CHASSIS (03)

B162510 02 Bl4 12 0 815 18 LOGIC CHASSIS (03)

BK10010 04 B16 33 0 821 18  LOGIC CHASSIS (03) S
BK10011 02 821 18 0 B21 13 LOGIC CHASSIS (03)

~BK10210 04 B16 25 0 B2I 17  LOGIC CHASSIS (03)
zBK10211 02 B21 17 0 821 16 LOGIC CHASSIS (03)
"BKTO&IU ©& BIS® 22 0 BZI 22  LOGIT CHASSTS (O3Y — 7

BK10411 03 821 22 0 821 10 LOGIC CHASSIS (03)
BKI0610 95 BI6 120 B21 21 LOGICT CHASSTS (03) T
BK10611 02 B21 21 0 821 14 LOGIC CHASS1S (03)
BK10810 04 BI6 370 B2 41  LOGIT CHASSTIS (03
B8K10811 02 821 41 0 B21 33 LOGIC CHASSIS (03)
BKTIOI0 0% BIb 29 0 BZ21 4z LOGIC CHASSIS (03) )
BK11011 03 B21 42 0 821 30 LOGIC CHASSIS (03)
Io 58] O BZI 4% — [CCHASSIS (03— ————————
B8K11211 03 B21 44 0 821 29 LOGIC CHASSIS (03)
BK11410 06 Bl B8 U BZ1 45  LOGIT CHASSTIS (037
BK11l411l 03 821 45 0 821 36 LOGIC CHASSIS (03)
BK2ZU31® 08 BIY 220 A9 40 LOGIT THASSTIS (03)
BK30110 02 806 38 0 BO6 21 LOGIC CHASSIS (03)
BK40010 03 BI3 320 Bl4 13 LOGIC CHASSIS (03)
BK40210 02 B13 20 0 Bl4 12 LOGIC CHASSIS (03)

BK404160 02 BI3 120 BI5 08  LOGIC CHASSIS (03 7
BK40610 05 813 05 0 Bl5 41 LOGIC CHASSIS (03)

12 1Z 13 LUGIL CTHASSIYS (03)

11BRK&4OT10 03 813 40 0 Bl2 26 LOGIC CHASSIS (03)

1o BK&BBIO 03 BIZ 25 U BI&% 16  LOGIU CHASSIS (037 7
9BK4&1010 04 B12 17 0 816 29 LOGIC CHASSIS (03)

s BK41Z10 ¥4 B1Z I1IZ0 Bis 28 LOGIC CHASSTS (037 B o
,8K41410 04 B12 01 0 Blé 08 LOGIC CHASSIS (03)
«BK50U0T0 U3 BI% 28 0O BI6 T8 LUGEC CHASIIS (0U3)

sBK50020 05 Bl4 25 0 BOs 14 LOGIC CHASSIS (03)
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BK50030

BK50210
BK50211

BK50310 02 807 120 BO&6 05  LOGIC CHASSIS (03)

MDD SINGLE CHANNEL REVISION F

06 Blé 14 O 808 12 LOGIC CHASSIS (03)
04 BO7 100 811 16 LOGIC CHASSIS (03)

04 B11 16 0 B13 34 LOGIC CHASSIS (03)

BK50311 06 BO6 05 0O B13 28 LOGIC CHASSIS (03)

BK50610 04 807 26 0 B11 is LOGIC CHASSIS (03)

BKS50620 04 BO7 33 0 BOS8 13 LOGIC CHASSIS (03) o
BK50710 05 BO7 36 0 Bl1 09 LOGIC CHASSIS (03) ‘
BK50810 05 BO7 42 0 Bl1 13 _LOGIC CHASSIS (03)

BK50910 05 BO7T 40 0 811 10 LOGIC CHASSIS (03)

BKS51110 02 Bl1 32 0 Bl2 37 LOGIC CHASSIS (03)

BKGO0I0O 04 BIS 05 0 B16 33 LOGIC CHASSIS (03) -
B8K60210 02 815 18 0 Bl6 25 LOGIC CHASSIS (03)

BK60410 03 B15 08 0 816 22 T LOGIC CHASSIS (03) )

BK60610 04 Bl5 41 0 Bl6 12 LOGIC CHASSIS (03)

BK60810 @ 04 BI5 10 0 Bl6 37 ~LOGIC CHASSIS (03) T

BK61010 03 Bl7 36 0 Bl4 21 LOGIC CHASSIS (03) B
BK61210 05 B17 37 0 BI11 33 LOGIC CHASSIS (03)

8K61410 04 B17 17 0 Bl4 24  LOGIC CHASSIS (03) B

BK61810 04 B17 24 0 Bl4 10 LOGIC CHASSIS (03)

BK62010 04 B17 01 O Bl4 17  LOGIC CHASSIS (03)

BT00010 08 B24 01 0 Ale 36 LOGIC CHASSIS (03)

B8T00020 07 B24 05 0 Bl6 36 LOGIC CHASSIS (03) o
8700110 08 B24 12 0 Al6 28 LOGIC CHASSIS (03)

BT00120 08 B24 14 0 Bl6 28 LOGIC CHASSIS (03)
BT00210 09 B24 17 0 Ale6 17 LOGIC CHASSIS (03)

8T00220 06 B24 18 0 Bl6 17 LOGIC CHASSIS (03)

-BT00310 10 B24 25 0  Al6 10 LOGIC CHASSIS (03)

:8T00320 06 B24 26 0 Bl6 10 LOGIC CHASSIS (03) o
‘BT00410 08 B4 30 0 A16 40 LOGIC CHASSIS (03)

BT00420 06 B24 32 0 Bl6 40 LOGIC CHASSIS (03) o
BT00510 09 B24 36 0 Alé6 32 LOGIC CHASSIS (03)

8700520 06 B24 37 0 Bl6 32  LOGIC CHASSIS (o03)
BT00610 11 B24 41 0 Ale 13 LOGIC CHASSIS (03)

B700620 06 B24 42 0 Ble 13 LOGIC CHASSIS (03)

BT00710 ~ 09 B26 01 0 ATls 01 LOGIC CHASSIS (03)

BT00720 06 B26 05 0 Bl6 01 LOGIC CHASSIS (03) B
BT00811 02 826 12 0 826 02 LOGIC CHASSIS (03)

8700821 03 826 14 0 B25 02 LOGIC CHASSIS (03) i o
BT01210 08 B28 01 0O Als 32 LOGIC CHASSIS (03)

BT01220 07 B28 05 0 Bl8 32 LOGIC CHASSIS (03) L L
8701310 09 828 12 0 AiS8 29 LOGIC CHASSIS (03)

BT01320 07 B28 14 0 818 29 LOGIC CHASSIS (03)

BT01410 03 B28 17 0 A28 02 LOGIC CHASSIS (03)

BT01420 =~ 02 B28 18 0 A28 17  LOGIC CHASSIS (03) _ )

BT01610 "~ 10 B28 25 0 Als 30 LOGIC CHASSIS (03)

BT01620 07 B28 26 0 B18 30 LOGIC CHASSIS (03)
-BTO1810 10 828 36 0 AlS8 34 LOGIC CHASSIS (03)
;8701820 07 B28 37 0 818 34 LOGIC CHASSIS (03) o
0xBT01910 09 B26 17 0 Al8 25 LOGIC CHASSIS (03)

98701920 02 B26 18 0 B26 26 LOGIC CHASSIS (03) S

sBT02010 06 B26 25 0 B18 25 LOGIC CHASSIS (03)

78702020 02 B26 26 0 B26 32 LOGIC CHASSIS (03) L
sBT02110 10 B26 30 0 Al9 32 LOGIC CHASSIS (03)

sB8T02111 03 Al9 32 0 Al8 45 LOGIC CHASSIS (03) L B )
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8702120 02 B26 32 0 826 37 LOGIC CHASSIS (03)

BT02211 02 B19 32 0 B1l8 45 TTTTT103) T
87102210 06 B26 36 0 Bl19 32 (03)

8702220 02 B26 37 0 B26 42 LOGIC CHASSIS (03) T
BT02310 10 B28 41 0 A22 21 LOGIC CHASSIS (03)

BT02320 02 B28 42 0 B28 50 LOGIC CHASSIS (03)

BT02410 05 B26 41 0 B22 21 LOGIC CHASSIS (03)

BT02420 02 B26 42 0 B26 50 LOGIC CHASSIS (03) N o
@YQOﬁlofﬂw__g§_m§}§mv,JQ 0 807 08 LOGIC CHASSIS (03) .

BY51510 03 BO8 24 0 Bll 20 LOGIC CHASSIS (03)

BYS51511 06 Bl1l Bl18 37 LOGIC CHASSIS (03)

BYS0110 03 Bl7 IU U Bl4 09 LOGYIC THASSIS (03} -
BY60410 03 BO8 37 0 811 40 LOGIC CHASSIS (03) 5543
BY60411 03 Bll 40 0 Ble 33 "LOGIC CHASSIS (03) 5543
X110010 04 A21 13 0 A25 08 LOGIC CHASSIS (03) 5496
X710020 — 08 A21 120 825 08 ~ LOGIC CHASSIS (03) i 5496
X110110 04 A2} 16 O A25 13 LOGIC CHASSIS (03) 5496
XTI0120 08 AZI 08 U B25 ~ I3 ~ LOGIC CHASSIS (O03Y 5496
X110210 04 A21 10 0 A25 18 LOGIC CHASSIS (03) 5496
XI110220 09 A21 050 B25 18 TOGIC CHASSIS (03 T T T8496
X110310 05 A21 14 0 A27 08 - LOGIC CHASSIS (03) 5496
XII0320 — 08 AZI 09 0O BZ27 08  LOGIC CHASSIS 103) 5496
XI110410 05 A21 33 0 A27 13 LOGIC CHASSIS (03) 5496
XI10420 08 AZI 3Z 0 827 13 LOGITC CTHASSIS (03) 54956
XI10510 05 A21 30 0 A27 18 LOGIC CHASSIS (03) 5496
XT10520 07 A2l %Z0 0 B2Z27 I8 TLOGIT CHASSIS (03Y — — 5496
X110610 06 A2l 29 0 A29 08 LOGIC CHASSIS (03) 5496
-X110620 07T TAZI T 3B 0 B29 08 ° LOGIT CTHASSTS (03) B 5496
“X110710 06 A21 36 D- A29 13 LOGIC CHASSIS (03) 5496
XTIO720 —~ ©8 AZl 37 0 BZ9 13 TLOGIT CHASSIS (037 TTTT5496
X110810 04 A21 01 0O A20 25 LOGIC CHASSIS (03) 5496
XTI10910 02 AZ1 34 0 AI9 29 LOGIC CHASSIS (03) 5496
Xi11810 09 Alé 44 0 B25 38 LOGIC CHASSIS (03) 5496
XTI2210° "~ 09 A1®6 %2 U BZS5 44 ~ LOGICT CHASSIS (037 T “5498
X120110 11 Al7 29 O B29 44 . LOGIC CHASSIS (03) 5496
XIZIS10 ~— U3 KIS 22 U AZ20° 25 TOGIT CHRASSTIS 103y 777 7777 7TT5%96
Xi22410 03 Al9 18 0 A20 32 LOGIC CHASSIS (03) 5496
XT23310 99 AZ0 U8 U B25 24  LOGIC CHASSIS (O3)Y %496
X123410 02 A20 05 0 Al9 09 LOGIC CHASSIS (03) 5496
X123%420 02 AZ20 Ol U Al19 IO LOGIC CHASSIS {03y — = ~ 7 77775496
X123430 02 A20 09 0 Al9 05 LOGIC CHASSIS (03) 5496
XTZ23%40 02 AZU0 120 AIY 17 COGIT THASSITS (03) - 5496
X123510 10 A20 10 0 827 24 LOGIC CHASSIS (03) 5496
X123610 10 A20 22 O B29 32 COGIC CHASSITS (037 5496
X123710 02 A20 21 0O Al9 30 LOGIC CHASSIS (03) 5496
xX123810 10 A20 I3 U BZ29 24 T LOGITUT THASSIS (031 T 5494
X123910 04 A20 17 0 Al9 37 LOGIC CHASSIS (03) 5496

12 X1£23920 0% AZ2U 20 U AlY 38 COGITC CHASSITS (U3) 5496

11 X123930 064 A20 14 0 Al9 36 LOGIC CHASSIS (03) 5496

wW XT239%40  — 0% A2Z20 16 U AI9 %1  LOGIU CTHASSIS (03) ~~~~— — 77— 75496
3X124010 09 A20 18 0 829 18 LOGIC CHASSIS (03) 5496

s XT24110° ~ 02 AZ20 29 0 AI9 21 LOGIC CHASSIS (03) ~— 54%¢
2X124310 03 A20 37T 0 Al9 26 LOGIC CHASSIS (03) 5496

6 X124410 04 A20 45 0 AI9 {(03) 54396
sX125010 0& A20 41 0 Al7 30 LOGIC CHASSIS (03) 5496
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LW70951400 MDD SINGLE CHANNEL REVISION F o
X140010 11 Al2 050 825 32 LOGIC CHASSIS (03) 5496
X152330 13  AO8 30 0 B27 38 LOGIC CHASSIS (03) 5496
X152340 07 A08 320 Al7 13 LOGIC CHASSIS (03) L 5496
X160020 12 AO8 44 0O B27 32 LOGIC CHASSIS (03) 5496
XK20210 03 Al9 28 0 A20 44 LOGIC CHASSIS (03) 5496
XK20510 09 A20 40 O B29 38 LOGIC CHASSIS (03) 5496
X700810 05 A26 12 0 A20 28 LOGIC CHASSIS (03) 5496
XT00820 10 A26 14 O B20 28 LOGIC CHASSIS (03) 5496
XT02111 =~~~ 03 Al8 44 O A20 38 _ LOGIC CHASSIS (03) . 5496
XT02211 03 Bl18 44 0 B20 38 LOGIC CHASSIS (03) 5496
Y110010 08 B21 13 0 A25 10 LOGIC CHASSIS (03) 5496
Y110020 04 B21 12 0 B25 10 LOGIC CHASSIS (03) 5496
YIl0110 08 B21 16 0O A25 14 __ LOGIC CHASSIS (03) 5496
YI10120 04 B2l 080 825 14 LOGIC CHASSIS (03) 5496
Y110210 08 B21 10 0 A25 20 LOGIC CHASSIS (03) 5496
YI10220 04 B21 05 0 825 20 LOGIC CHASSIS (03) 5496
Y110310 09 B21 14 0 A27 10 LOGIC CHASSIS (03) 5496
Y110320 05 B21 09 6 827 10 LOGIC CHASSIS (03) 5496
YIl0410 10 B21 33 0 A27 14 LOGIC CHASSIS (03) 5496
Y110420 05 B21 32 0 B27 14 LOGIC CHASSIS (03) 5496
YI10510 09 821 30 0 A27 20 LOGIC CHASSIS (03) B 5496
Yi10520 05 B21 40 0 827 20 LOGIC CHASSIS (03) 5496
YI10610 10 821 29 0 A29 10 LOGIC CHASSIS (03) 5496
Y110620 06 B2I 38 0 B29 10 LOGIC CHASSTS (03) 5496
YIl0710 10 B2l 36 0 A29 14 LOGIC CHASSIS (03) 5496
YI10720 06 BZ21 37T 0 829 14 LOGIC CHASSIS (03) 5496
Y110810 04 B2l 01 0 B820 25 LOGIC CHASSIS (03) 5496

- YI10910 02 821 3¢ 0 B19 29 LOGIC CHASSIS (03) 7 5496
5YI11810 09 Bl6 44 0 B25 40 LOGIC CHASSIS (03) 5496
“YI12210 07 Blé6 42 0 B25 45 LOGIC CHASSIS (03) 5496
Y120110 08 Bl7 29 0 B29 45 LOGIC CHASSIS (03) 5496
YI21510 03 Bl18 22 0 B20 25 LOGIC CHASSIS (03) 5496
Y122410 03 B19 18 0 B20 32 LOGIC CHASSIS (03) 5496
YI2Z3310 05 B20 08 0O B25 25  LOGIC CHASSIS (03) 5496
Y123410 02 B20 050 819 09 LOGIC CHASSIS (03) 5496
YI23220 I9 10 COGIC CHASSIS (03) 5496
Y123430 02 820 090 Bl9 05 LOGIC CHASSIS (03) 5496
Y123440 02 B20 12 0 819 17 LOGIC CHASSIS (03) - 5496
Y123510 06 B820 100 827 25 LOGIC CHASSIS (03) 5496
YIZ23610 07 820 22 0 829 33 LOGIC CHASSIS (03) 5496
Y123710 02 B20 21 0 B19 30 LOGIC CHASSIS (03) 5496
YIZ3810 =~ 07 B20 I3 0 B29 25 LOGTIC CHASSIS (03) 5496
Y123910 04 B20 170 B819 37 LOGIC CHASSIS (03) 5496
YI23%920 04 820 zo 0 B1I9 38 LOGIC CHASSTIS (03) 5496
Y123930 04 B20 40 Bl19 36 LOGIC CHASSIS (03) 5496
vlZS'IU“““*‘61“526“‘13‘6‘“6Iv"“'&i“‘“‘IUGTC—CHISSTS‘TU T T T 5496
Y124010 07 B20 180 B29 20 LOGIC CHASSIS (03) 5496

12 Z0 29 U Bl19 Z1 LUGIC CHASSITS (03] 5496

.:YI24310 03 B20 37 0 Bl19 26 LOGIC CHASSIS (03) 5496

12 YIZ4410 0% BZ20 &5 U BIY I3  LOGIC CHASSIS (U37J 54956
2Y125010 03 B20 41 0 B17 30 LOGIC CHASSIS (03) 5496
sYI4Z0010 ~— 09 BIZ 05 0 B25 33 T 5496
,¥152330 11 B08 30 0 B27 40 LOGIC CHASSIS (03) 5496

6 17 I3 COGIC CHASSIS (03) 5496
sY160020 11 BO8 44 0 B27 33 LOGIC CHASSIS (03) 5496
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LW70951400 MDD SINGLE CHANNEL REVISION F L
YK20210 03 Bl9 280 B20 44  LOGIC CHASSIS (03) 5496
YK20510 06 B20 40 0 B29 40  LOGIC CHASSIS (03) 5496
Y700810 08 B26 12 0 Al9 25 LOGIC CHASSIS (03) 5496
YT00820 05 B26 14 0 B19 25  LOGIC CHASSIS (03) 5496
YTO1710 10 B28 30 0 A20 24  LOGIC CHASSIS (03) 5496
YTO1711 04 A20 24 0 AI8 33 LOGIC CHASSIS (03) 5496
YT01720 06 B28 32 0 B20 24  LOGIC CHASSIS (03) 5496
YT01721 03 B20 24 0 Bls 33 LOGIC CHASSTS (03) T 5496
1203910 08 B25 26 0 A20 36  LOGIC CHASSIS (03) . 5496
1204010 04 B25 34 0 820 36 LOGIC CHASSIS (03) 5496
1204710 08 B27 26 0 A20 36  LOGIC CHASSIS (03) 5496
zz‘tﬁr6—‘”‘“US‘“EZ?"‘?FFTS‘“EZU 36 LOGIC CHASSIS (03) 5496
2206710 03 A22 18 0 A21 Ol  LOGIC CHASSIS (03) 3 5496
2207010 04 B22 180 B2l 01 LOGIC CHASSIS (03) 5496
0100110 05 Al8 21 0 Al4 44  LOGIC CHASSIS (03)

0100210 02 Al8 24 0 Al7 22 LOGIC CHASSIS (03)

0100310 02 A18 18 0 Al7 20 _ LOGIC CHASSIS (03) o
0100410 03 Al8 20 0 Al7 37 LOGIC CHASSIS (03)

0100510 04 Al18 17 0 Al4 05  LOGIC CHASSIS (03) - )
0100710 05 B18 21 0 Bl4 44  LOGIC CHASSIS (03)

0100810 02 B18 24 0 B17T 22 LOGIC CHASSIS (03)

0100910 02 BI8 18 0 BI7 20  LOGIC CHASSIS (03) — ~ ~~~ ~ -
0101010 03 B18 200 Bl7 37  LOGIC CHASSIS (03)

0101110 04 BI8 170 B4 05 LOGIC CHASSTS 103)

0200110 02 A25 01 0 A24 08 LOGIC CHASSIS (03)

0200210 . 02 A25 05 0 A24 09  LOGIC CHASSIS (03) T o
0200310 02 A25 09 0 A24 13  LOGIC CHASSIS (03)

- 0200410 ~ 02 A25 120 A24 16  LOGIC THASSIS (03) ~ -

20200510 02 A25 16 0 A24 21 LOGIC CHASSIS (03)

0200610 = 0Z AZS 171U AZ% 24 LOGICT CHASSIS (03]

0200710 05 A25 26 0 Al9 44  LOGIC CHASSIS (03)

0200810 09 AZ5 34 U BI9 4% — LOGIC CHRASSIS (031 -
0200910 06 A26 21 0 A30 12 LOGIC CHASSIS (03)

020I0T0 04 A26 24 U A30 14 ~ LOGIC CTRASSIS (03] ~— — ~7
0201110 04 A26 28 0 A30 13  LOGIC CHASSIS (03)

0201210 0% AZO 29 U A30 16 LULIU CTHASSIS 103)

0201310 04 A26 33 0 A30 17  LOGIC CHASSIS (03)

V201410 0% A2Z6 34 U A30 I8  LUGIC CHASSIS (03] -
0201510 05 A26 38 0 A30 20  LOGIC CHASSIS (03)

UZO0I610 U5 A26 %0 U A30 22 LOGIC CRAASSIS (03) =~
0201710 05 A26 44 0 A30 09  LOGIC CHASSIS (03)

0201810 05 AZ6 45 0 A30 10 LOGIT THASSIS (03)

0201910 06 A27 26 0 Al9 44  LOGIC CHASSIS (03)

0202010 09 AZ7 34 U 819 &% LOGIC CHASSIS (O3

0202110 04 A27 0l 0O A24 28 LOGIC CHASSIS (03)
0202210 ~ ©O4 AZ7 05 0 A24 29  LOGIC CHASSIS (O3 = 77 7
0202310 04 A27 09 0 A24 33 LOGIC CHASSIS (03)

1, 0202410 0% A2Z7T 12 U A2% 3% TOGIC CHASSTS (03)

,, 0202510 04 A27 16 0 A24 38 LOGIC CHASSIS (03)

0202610 0% AZ7 I7 0 A24 &0 COGITC CHASSTS (037

10
30202710

05 A28

44 0 A30

05

LOGIC CHASSIS (03)

s 0202810 05 AZ8 45 U A30 08 LOGIC CHASSIS (033~ 77—/~

,0202910

06 A29

01 0 A24

&4

LOGIC CHASSIS (03)

s02030T0 06 AZ9 US U AZ% &5 — LUGIC THASSIS 103

,0203110

04 A29

09 0 A26

08

LOGIC CHASSIS (03)
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0203210 03 A29 12 0 A26 09 LOGIC CHASSIS (03)
0203310 02 B25 Ol O B24 08 LOGIC CHASSIS (03) T
0203410 02 825 ©5 0 B24 09 LOGIC CHASSIS (03)
0203510 02 B25 09 0 B24 13 LOGIC CHASSIS (03) )
0203610 02 B25 12 0 B24 16 LOGIC CHASSIS (03)
0203710 02 825 16 0 B24 21 LOGIC CHASSIS (03)
0203810 02 B25 17T 0 B24 24 LOGIC CHASSIS (03) o
0204110 04 B27 01 O B24 28 LOGIC CHASSIS (03)
0204210 04 B27 05 0 B24 29 LOGIC CHASSIS (03)
0204310 04 B27 09 0 824 33 LOGIC CHASSIS (03)
0204410 04 B27 12 0 B24 34 LOGIC CHASSIS (03)
0204510  — 04 B27 16 0 B24 38 LOGIC CHASSIS (03) -
0204610 04 B27 17 0 B24 40 LOGIC CHASSIS (03)
0204910 04 826 210 830 12 LOGIC CHASSIS (03)
0205010 04 B26 26 0 B30 14 LOGIC CHASSIS (03) o
0205110 04 B26 28 0 830 13 LOGIC CHASSIS (03)
0205210 04 B26 290 B30 16 LOGIC CHASSIS (03) .
0205310 04 B26 33 O B30 17 LOGIC CHASSIS (03)
0205410 04 B26 364 0 B30 18 LOGIC CHASSIS (03)
0205510 05 B26 38 0 B30 20 LOGIC CHASSIS (03)
0205610 05 B26 40 0 B30 22 LOGIC CHASSIS (03) )
0205710 05 826 44 O B30 09 LOGIC CHASSIS (03)
0205810 05 B26 45 0 B30 10 LOGIC CHASSIS (03) L
0205910 05 B28 44 O B30 05 LOGIC CHASSIS (03)
0206010 05 B28 45 0 B30 08 LOGIC CHASSIS (03) B ]
0206110 06 B29 Ol O B24 44 LOGIC CHASSIS (03}
0206210 06 B29 05 O B24 45  LOGIC CHASSIS (03)
= 0206310 03 B29 09 O B26 08 LOGIC CHASSIS (03)
0206410 03 B29 12 0 B26 09 LOGIC CHASSIS (03) L
0206510 06 A22 13 0 Al4 18 LOGIC CHASSIS (03)
0206610 03 A22 25 0 A2l 34 LOGIC CHASSIS (03)
0206810 06 B22 13 0 Bl4 18 LOGIC CHASSIS (03)
0206910 03 B22 25 0 B2l 34 LOGIC CHASSIS (03) o
0207110 04 Al4 26 O Al7T 16 LOGIC CHASSIS (03)
0207210 04 Bl4é4 260 Bl7T 16 LOGIC CHASSIS (03)
09 A06 44 O A20 29 LOGIC CHASSIS (03) 5453
0207410 09 BO6 44 0 B20 29 LOGIC CHASSIS (03) 5453
0300110 1J200 01 X A25 01 LOGIC CHASSIS (03) 000
0300210 1J200 04 X A25 05 LOGIC CHASSIS (03) 444 B
0300310 1J200 02 X A25 09 LOGIC CHASSIS (03) 000
0300410 1J200 05 X A25 12 LOGIC CHASSIS (03) 444
0300510 [J200 03 X A25 156 LOGIC CHASSIS (03) 000
0300610 1J200 07 X A25 17 LOGIC CHASSIS (03) 444
0300710 1J200 08 X A27 Ol LOGIC CHASSIS (03) 000
0300810 © 1J200 12 X A27 05 _ LOGIC CHASSIS (03) 444
0300910 1J200 10 X A27 09 LOGIC CHASSIS (03) 000
0301010 1J200 13 X A27 12 LOGIC CHASSIS (03) 444 L
120301110 1J200 11 X A27 16 LOGIC CHASSIS (03) 000
110301210 1J200 14 X A27 17 LOGIC CHASSIS (03) 444 o
100301310 1J2060 15 X A29 01 LOGIC CHASSIS (03) 000
00301410 1J200 18 X A29 05 LOGIC CHASSIS (03) 444
50301510 1J200 16 X A29 09 LOGIC CHASSIS (03) 000
70301610 1J200 20 X A29 12 LOGIC CHASSIS (03) 444
0301710  1J200 1T X A25 36 LOGIC CHASSIS (03) 000
50301810 1J200 21 X A25 37 LOGIC CHASSIS (03) 444
4
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0301910 1J200 22 X A27 28 LOGIC CHASSIS (03) 000
0302010 1J200 25 X A27 29 LOGIC CHASSIS (03) 444 )
0302110 1J200 23 X A25 28 LOGIC CHASSIS (03) 000
0302210 1J200 26 X A25 29 LOGIC CHASSIS (03) 444
0302310 1J200 24 X A27 36 LOGIC CHASSIS (03) 000
0302410 YJ200 27 X AZ27 37 LOGIC CHASSIS (03} 444 T
0302510 1J200 28 X A25 41 LOGIC CHASSIS (03) 000
0302610 1J200 31 X A2% 42 LOGIC CHASSIS (03) 444 -
0302710 ~ 1J200 29 X A27 41 LOGIC CHASSIS (03) . 000
0302810 T~ TTIJ200732 X A27 42 LOGIC CHASSIS (03) 444
0302910 1J200 30 X A28 21 LOGIC CHASSIS (03) 000
0303010 TJ200 33 X AZ8 24 LOGIT CHASSIS (03] 44— T
0303110 1J200 34 X A28 08 LOGIC CHASSIS (03) 000
0303210 TTT1J200 37 X A28 09 LOGIC CHASSIS (03) 444
0303310 1J200 35 X A28 13 LOGIC CHASSIS (03) 000
0303410 ~ T TIJ200 38 X A28 ~ 16~  LOGIC CHASSIS (03) 444
0303510 1J200 40 X A25 21 LOGIC CHASSIS (03) 000
0303610 T TTJ200 43 X AZ5 22 T LOGIT CHASSTS (03) 7~ 77 T&44
0303710 1J200 41 X A27 21 LOGIC CHASSIS (03) 000
0303810 T1J200 44 X A27 22 ~ LOGIT CTHASSIS (03) 7 444 -
0303910 1J200 42 X A29 21 LOGIC CHASSIS (03) 000
V304010~ ~ " TJZ00 45 X AZ9 22 — LOGIT CHASSIS {03y T 444
0304110 1J200 46 X A29 16 LOGIC CHASSIS (03) 000
0304210 TJZ200 49 X AZY 17 COGIT CHASSIS (03) 444
0304310 1J200 47 X A29 28 LOGIC CHASSIS (03) 000
0304410 TJZ200 50 X AZ29 29 ~ LOGIT CHASSIS (03) 444
0304510 1J200 58 X A28 28 LOGIC CHASSIS (03) 000
- 0304610 T T1J200 62 X A28 29 LOGIC CHASSIS (03) 444
0304710 1J200 59 X A28 33 LOGIC CHASSIS (03) 000
“03048I0 " T " 1J200 63 X TAZ8 T 3% T TLOGIT THASSIS 1031 7 & T
0304910 1J200 60 X A28 38 LOGIC CHASSIS (03) 000
0305010 13200 64 X A28 40 ~LOGIC CHASSIS 103) ~ — 444
0305110 1J200 65 X A29 36 LOGIC CHASSIS (03) 000
0305210 TTTYJZ200 70 X AZ9T "37 U LOGIC CHASSIS T03) 7 T44n T
0305310 1J200 66 X A26 13 LOGIC CHASSIS (03) 000
0305410 13200 71 X AZ6 16~ LOGIC CHASSIS (03] 555 -
0305510 1J200 67 X A29 41 LOGIC CHASSIS (03) 000
0305610 TJ200 72 X  A29 42 ~ LOGIT THASSIS T103) Q4
0400110 1J201 01 X A24 08 LOGIC CHASSIS (03) 000
0400210 TJ201 04 X AZ4 09 LOGIT CHASSIS (03) - (XA I
0400310 1J201 02 X A24 13 LOGIC CHASSIS (03) 000
T&A00410 TJZ01 U5 X Al% 186 LOGIT THASSIS (03) &Ly T
0400510 1J201 03 X A24 21} LOGIC CHASSIS (03) 000
V400610 IJZ201 U7 X A& 24 COGITC THASSIS (03) L4444 o
0400710 1J201 08 X A24 28 LOGIC CHASSIS (03) 000
0400810 ~ — T IJ201 12 X AZ4 29  1OGIC CHASSIS 103) T 444
0400910 [J201 10 X A24 33 LOGIC CHASSIS (03) 000
1» 0401010 1JZ201 13 X A% 34 TOGIT THASSITS (037 444
,, 0401110 1J201 11 X A24 38 LOGIC CHASSIS (03) 000
,U40IZY0 T IJ201 1% X ~A24 40 ~ LOGIT CHASSIS (U031 T4y
20401310 1J201 15 X A24 44 LOGIC CHASSIS (03) 000
,0%401%10 ~  ~ ~ ~TJ201 I8 X A24 45 ~ LOGIC CHASSIS (031 ~~ —  44%
,0401510 1J201 16 X A26 08 LOGIC CHASSIS (03) 000
s0%01610 — TJ201 20 X AZ6 09 TTLOGIC CTHASSTIS (03) TT 444
;0401710 1J201 17 X A25 36 LOGIC CHASSIS (03) 000
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0401810 14201 21 X A25 37 LOGIC CHASSIS (03) - 444

0401910 1J201 22 X A27 28 LOGIC CHASSIS (03) 000
0402010 1J201 25 X A27 29  LOGIC CHASSIS (03) 444
0402110 T1J201 23 X A25 28  LOGIC CHASSIS (03) 000
0402210 1J201 26 X A25 29 LOGIC CHASSIS (03) 444
0402310 1J201 24 X A27 36 LOGIC CHASSIS (03) 000
0402410 1J201 27 X A27 37  LOGIC CHASSIS (03) 444
0402510 1J201 28 X A25 41 LOGIC CHASSIS (03) 000
0402610  1J201 31 X A25 42 LOGIC CHASSIS (03) . 446
0402710 1J201 29 X A27 41 LOGIC CHASSIS (03) 000
0402810 1J201 32 X A27 42 LOGIC CHASSIS (03) 444
0402910 1J201 30 X A28 21 LOGIC CHASSIS (03) 000
0403010 - 1J201 33 X A28 24  LOGIC CHASSIS (03) 444
0403110 1J201 34 X A28 08 LOGIC CHASSTS (03) 000
0403210  1J201 37 X A28 09 _ LOGIC CHASSIS (03) 444
0403310 1J201 35 X A28 13 LOGIC CHASSIS (03) 000
0403410 1J201 38 X A28 16 LOGIC CHASSIS (03) 444
0403510 1J201 40 X A25 21 LOGIC CHASSIS (03) 000"
0403610 14201 43 X A25 22 = LOGIC CHASSIS (03) = 444
0403710 T 1J201 41 X A27 21 LOGIC CHASSIS (03) 000
0403810 1J201 44 X A27 22 _ LOGIC CHASSIS (03) 444
0403910 1J201 42 X A29 21 LOGIC CHASSIS (03) 000
0404010 1J201 45 X A29 22 LOGIC CHASSIS (03) 444
0404110 1J201 46 X A29 16  LOGIC CHASSIS (03) 000
0404210  1J201 49 X A29 17  LOGIC CHASSIS (03) 444
0404310 1J201 47 X A29 28 LOGIC CHASSIS (03) 000
0404410 1J201 50 X A29 29 LOGIC CHASSIS (03) 444
» 0404510 ~ 1J201 58 X A28 28  LOGIC CHASSIS (03) i 000
20404610 1J201 62 X A28 29 LOGIC CHASSIS (03) 444
“0404710 T TJ201 59 X A28 33 LOGIC CHASSIS (03) 000 T T
0404810 1J201 63 X A28 34 LOGIC CHASSIS (03) 444
0404910 1J201 60 X A28 38 LOGIC CHASSIS (03) 000
0405010 1J201 64 X A28 40  LOGIC CHASSIS (03) 444
0405110 =~~~ 1J201 65 X A29 36  LOGIC CHASSIS (03) o000
0405210 1J201 70 X A29 37 LOGIC CHASSIS (03) 444
0405310~ T TJ201 66 X A26 13 LOGIC CHASSTS (03) 000
0405410 1J201 71 X A26 16  LOGIC CHASSIS (03) 444
0405510 1J201 67 X A29 41 LOGIC CHASSIS (03) 000
0405610 1J201 72 X A29 42 LOGIC CHASSIS (03) 444
0500110 “1J202 B X A26 21 LOGIC CHASSIS (03) 000
0500210 1J202 D X A26 24 LOGIC CHASSIS (03) 444 ]
0560310 T 1J202 BB X A26 28 LOGIC CHASSIS (03) 000
0500410 1J202 DD X A26 29 LOGIC CHASSIS (03) 444
0500510 T1J202 E X A26 33 LOGIC CHASSIS (03) 000
0500610 1J202 H X A26 34  LOGIC CHASSIS (03) 444
0500710 7 7 " '1J202 EE X A26 38 LOGIC CHASSTS (03) 000
0500810 1J202 HH X A26 40  LOGIC CHASSIS (03) 444
.0500910 ™ ~~ 1J202 F X AZ8 44  LOGIC CHASSIS (031 000
,-0501010 1J202 J X A28 45 LOGIC CHASSIS (03) 444
,O050T1T0 ~~~ ~ TJ20Z FF X A26 44 ~— LOGIC CHASSIS (037 000
;0501210 1J202 JJ X A26 45 LOGIC CHASSIS (03) 444
20600110  ~ ~~~ TIJZOOOI X 825 01~ LOGIC CHASSTS (031~~~ = ~ 000
70600210 11J20004 X B25 05 LOGIC CHASSIS (03) 444
s0600310 ITJ20002 X 825 09 LOGIC CHASSTS (03) 000

;0600410 11420005 X B25 12 LOGIC CHASSIS (03) 444
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0600510 11J20003 X B25 16 9LOGIC CHASSIS (03) 000
0600610 11J20007 X 825 17 LOGIC CHASSIS (03) 446
0600710 11J20008 X B27 01 LOGIC CHASSIS (03) 000
0600810 11J20012 X B27 05 LOGIC CHASSIS (03) 444
0600910 11J20010 X 827 09 LOGIC CHASSIS (03) 000
0601010 T1J20013 X @827 12 LOGIC CHASSIS (03) 444
0601110 11J20011 X B27 16 LOGIC CHASSIS (03) 000
0601210 11420014 X B27 17 LOGIC CHASSIS (03) YO
0601310 11J20015 X B29 01 LOGIC CHASSIS (03) 000
0601410 11420018 X B29 05 LOGIC CHASSIS (03) 444
0601510 11J20016 X B29 09 LOGIC CHASSIS (03) 000
0601610 1TJ20020 X B29 12 LOGIC CHASSTS (03) 444 T
0601710 11420017 X B25 36  LOGIC CHASSIS (03) 000
0601810 11420021 X B25 37 LOGIC CHASSIS (03) 444
0601910 11420022 X B27 28 LOGIC CHASSIS (03) 000
0602010 I1J20025 X B27 29 LOGIC CHASSIS (03) T 444
0602110 11J20023 X B25 28 LOGIC CHASSIS (03) 000
0602210 11J20026 X 825 29 ~ LOGIC CHASSIS (03) YA
0602310 11J20024 X B27 36 LOGIC CHASSIS (03) 000
0602410 I1J20027 X B27 37 LOGIC CHASSIS (03) = 444 o
0602510 11020028 X B25 41 LOGIC CHASSIS (03) 000
0602610 TTJZ0031 X 825 42 LOGIC CHASSIS {03} = 444
0602710 11420029 X B27 41 LOGIC CHASSIS (03) 000
06023810 TTJ20032 X B27 42 LOGIT CHASSTS (03) 444
0602910 11420030 X B28 21 LOGIC CHASSIS (03) 000
0603010 TTJ20033 X 828 24  LOGIC CHASSIS (03) = 444
0603110 11J20034 X B28 08 LOGIC CHASSIS (03) 000
» 0603210 =~ TTTTITJZ20037 X BZ8 09 LOGIC CHASSIS (03) T 444
-~ 0603310 11J20035 X B28 13 LOGIC CHASSIS (03) 000
~U603%10 ITJZ20038 X ~B28 16~ " LOGIC CTHASSIS (U3)1 "  —  &&& 7
0603510 11420040 X B25 21 LOGIC CHASSIS (03) 000
T603610 —  T1JZ0083 X BZ5 22 COGIC CHASSIS 1U3) 44y T T
0603710 11020041 X B27 21 LOGIC CHASSIS (03) 000
T603810 T IT1J200%% X T B27 22~ T LOGIT THASSIS T03) ~ 7 444 T
0603910 11020042 X B29 21 LOGIC CHASSIS (03) 000
0604010 TIJZ00%5 X~ B29 22 CUGTIC CHASSTS (03) 455 —
0604110 11J20046 X B29 16 LOGIC CHASSIS (03) 000
V604210 I1TJ20049 X 829 17T LOGIC CHASSTS (03] 45y T
0604310 11J20047 X B29 28 LOGIC CHASSIS (03) 000
V60&44I0 TIJ20050 X B29 29  LOGICT CHASSTS (037  —  &a&
0604510 11J20058 X B28 28 LOGIC CHASSIS (03) 000
UG04610 TTJ20062 X BZ%8 29 COGIT CHRASSIS (U371 445
0604710 11J20059 X B28 33 LOGIC CHASSIS (03) 000
U60481I0  — 11J20063 X BZ8B 3% LUGIC CHASSTIS (03] LYY S
0604910 11420060 X B28 38 LOGIC CHASSIS (03) 000
V605010 — TTJ2006% X BZB 40 ~ LOGIT CHASSTIS (031 444
0605110 11J20065 X B29 36 LOGIC CHASSIS (03) 000
1, 0605210 TTJ20070 X 829 37 TOGTIC CTHASSTS (03] 455
;0605310 11J20066 X B26 13 LOGIC CHASSIS (03) 000
1, 0605410 TTJ2007I X B26 16 ~ LOGIC CHASSTS 03V~ &4&%
30605510 11320067 X B29 41 LOGIC CHASSIS (03) 000
s 0605610 TTJZ0072 X B29 ~ 42  LOGIT CHASSIS (031 444
0700110 11420101 X B24 08 LOGIC CHASSIS (03) 000
s 0700210 ITJ20T0% X BZ4% 09 ~ TOGIC CHASSTS (037" LYY S
;0700310 11420102 X B24 13 LOGIC CHASSIS (03) 000
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0700410 11J20105 X B24 16 LOGIC CHASSIS (03) 444
0700510 11420103 X B24 21  LOGIC CHASSIS (03) 7 000
0700610 11020107 X B24 24 LOGIC CHASSIS (03) 444
0700710 "11J20108 X B24 28 LOGIC CHASSIS (03) 000
0700810 11020112 X B24_ 29 _  _LOGIC CHASSIS (03) 444
0700910 11J20110 X B24 33 LOGIC CHASSIS (03) 000
0701010 _11J20113 X B24 34  LOGIC CHASSIS (03) L. 44a
0701110 11420111 X B24 38 "LOGIC CHASSIS (03) 000
0701210 11020114 X B24 40 LOGIC CHASSIS (03) . 444
0701310 11J20115 X B24 44 LOGIC CHASSIS (03) 000
0701410 I1J20118 X B24 45 LOGIC CHASSIS (03) 444
0701510 T11J20116 X B26 08 ~~ LOGIC CHASSIS (03) 000
0701610 11420120 X B26 09 LOGIC CHASSIS (03) 444
0701710 11420117 X B25 36 LOGIC CHASSIS (03) 000
0701810 11J20121 X B25 37 LOGIC CHASSIS (03) 444
0701910 11420122 X B27 28 LOGIC CHASSIS (03) 000
0702010 11920125 X B27 29 LOGIC CHASSIS (03) 444
0702110 11J20123 X B25 28 LOGIC CHASSIS (03) 000
0702210 11420126 X B25 29 LOGIC CHASSIS (03) 444
0702310 11J20124 X B27 36 LOGIC CHASSIS (03) 000
0702410 11420127 x B27 37 LOGIC CHASSIS (03) 444
0702510 11J20128 X B25 41 LOGIC CHASSIS (03) 000
0702610 11J20131 X B25 42  LOGIC CHASSIS (03) 444 -
0702710 11J20129 X B27 41 LOGIC CHASSIS (03) 000
0702810 11020132 X B27 42 LOGIC CHASSIS (03) 444
0702910 11J20130 X B28 21 LOGIC CHASSIS (03) 000
0703010 11020133 X B28 24 LOGIC CHASSIS (03) 444
- 0703110 11J20134 X B28 08 LOGIC CHASSIS (03) 000
- 0703210 11420137 X B28 09 _LOGIC CHASSIS (03) 444 _
0703310 T TTIJ20135 X B28 13 LOGIC CHASSIS (03) 000
0703410 ~ T11J20138 X B28 16  LOGIC CHASSIS (03) 44
0703510 11J20140 X B25 21 LOGIC CHASSIS (03) 000
0703610 11J20143 X B25 22  LOGIC CHASSIS (03) 444
0703710 11420141 X "B27 21 LOGIC CHASSIS (03) 000
0703810 11J20144 X B27 22 LOGIC CHASSIS (03) 444
0703910~ 1TJ20142 X B29 21 7 [(OGIC CHASSIS 1037 - 000
0704010 11J20145 X B29 22 LOGIC CHASSIS (03) 444
0704110 1TJ20146 X B29 16  LOGIC CHASSIS (03) 000
0704210 11020149 X B29 17 LOGIC CHASSIS (03) 444
0704310  ~ ITJ20147 X B29 28 LOGIC CHASSIS (03) 000 i
0704410 11J20150 X B29 29 LOGIC CHASSIS (03) 444
0704510  ~TTITJ20158 X 828 28 77 LOGIC CHASSIS (037~ 000 o
0704610 11J20162 X B28 29 LOGIC CHASSIS (03) 444
0704710 ITJ20159 X B28 33 LOGIC CHASSIS (03) 000 - -
0704810 11320163 X B28 34 LOGIC CHASSIS (03) 444
0704910 11J20160 X B28 38 ~ LOGIC CHASSIS (03) 000
0705010 11420164 X B28 40 LOGIC CHASSIS (03) 444
20705110~~~ 7 TI1TJ20165 X B29 38 [OGIT CHASSIS (03) 000
,-0705210 11420170 X B29 37 LOGIC CHASSIS (03) 444
x0705310  ~ 1TJ20166 X B26 13 ~~LOGIC CHASSIS (03)Y ~ 000
50705410 11420171 X B26 16 LOGIC CHASSIS (03) 444
20705510 T TIJ20167 X B29 41  LOGIC CTHASSIS (03) 000 N
70705610 11J20172 X B29 42 LOGIC CHASSIS (03) 444
0800110 I1TJ202 B X B26 21 LOGIC CHASSIS (03] 000
50800210 11J202 D X B26 24 LOGIC CHASSIS (03) 444
4
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0800310 11J20288 X B26 28 LOGIC CHASSIS (03) 000
0800410 TTJ2020D0 X B26 29  LOGIC CHASSIS T03) 444 e
0800510 11J202 € X B26 33 LOGIC CHASSIS (03) 000

0800610 — ITJ202 H X B26 34 ~ LOGIC CHASSTS (03) 444 T
0800710 11J202EE X B26 38 LOGIC CHASSIS (03) 000

0800810 TTJ202HH X B26 40  LOGIC CHASSIS (03) 444

0800910 11J202 F X B28 44  LDGIC CHASSIS (03) 000

0801010 11J202 J X B28 45 LOGIC CHASSIS (03) 444

0801110 11J202FF X B26 44  LOGIC CHASSIS (03) . 000

0801210 11J202JJ X B26 45 LOGIC CHASSIS (03) 444

0900110 04 A03 45 0 A06 17 LOGIC CHASSIS (03)

e o - L1 _
0900310 06 A03 30 0 Al2 45  LOGIC CHASSIS (03)

0900410 07 AO03 32 0 Al2 14  LOGIC CHASSIS (03) i

0900510 06 A03 33 0 Al2 44  LOGIC CHASSIS (03)

0900610 06 AO3 36 0 Al2 'Q LOGIC CHASSIS (03

0900710 07 A03 37 0 Al3 LOGIC CHASSIS (03)

0900810 "U?“IU?“‘SB‘U“IIE"*‘37“‘ TOGIC CHASSTS (03]

0900910 07 A03 40 0 Al3 36 LOGIC CHASSIS (83)

0901010 07 A03 41 O AI3 33  (OGIC CHASSIS (03]

0901110 07 A03 17 0 Al2 33 LOGIC CHASSIS (03)

0901210 04 AO03 29 0O AO07 16 LOGIC CHASSIS (031

0901310 04 A03 25 0 A08 10  LOGIC CHASSIS (03)

0901510 05 A03 28 O AO8 08  LOGIC CHASSIS (03)

0901610 07 A03 08 0 Al3 10  LOGIC CHASSIS (03)
0901710 07 AD03 05 O Al13 44  L[OGIC CHASSIS (03]

0901810 08 A03 01 O Al3 45 LOGIC CHASSIS (03)
21000110 ~ 04 BO3 45 0 B06 17  LOGIC CHASSIS (03) ~~~ ~~ i}
21000210 06 BO3 20 0 Bll 33 LOGIC CHASSIS (03)
“I000310 06 BO3 30 0 BIZ 45  LUGIT CHASSIS 1031 T
1000410 07 BO3 320 Bl2 14 LOGIC CHASSIS (03)

1000510 06 BO03 33 0 Bl2 44  LOGIC CHASSIS (03] T
1000610 06 BO3 36 0 Bl2 42 LOGIC CHASSIS (03)

1000710 07 BO3 37 0 B13 38  LOGIC CHASSIS (037

1000810 07 B03 38 0 B13 37  LOGIC CHASSIS (03)

1000910 07 BO3 40 U BI3 36  LOGIC CRASSTS (03] —
1001010 07 BO3 41 0 B13 13 LOGIC CHASSIS (03)

TO0II10 07 BO3 170 BIZ 33  LOGIC CHASSIS (031 —
1001210 04 BO3 29 0 BO7 16 LOGIC CHASSIS (03)

T00I310 04 BO3 25 0 BO8 10  LOGIC CHASSIS (031

1001510 05 B0O3 28 0 BO8 08 LOGIC CHASSIS (03)

TO00I610 07 BO3 08 U BI3 10 LUGIL CHASOSIS (U3)

1001710 07 B03 05 0 Bl3 44 LOGIC CHASSIS (03)

TO001810 08 BOU3 01 U ®B13 45 LOGIT CHALYSIS (03)

1100010 02 AOL 06 R AD2 06 LOGIC CHASSIS (03) 20 666

1100011 02 ADZ 06 R AD3 06  LOGIC CHASSIS (03) 20 666
1100012 02 A03 06 R AO04 06 LOGIC CHASSIS (03) 20 666

- 1100013 U2 AU4 06 R ADS 06 LOGIT CTHALSSIS (U3) 20 566

;1100020 02 A06 06 R AO7 06  LOGIC CHASSIS (03) 20 666

,ITO00ZT 02 AU7 06 R AU8 ~ U6 LUGIC THASSTS (037 20666~
21100022 02 A0O8 06 R A09 06  LOGIC CHASSIS (03) 20 666

s 1T00023 — 02 AO9 06 R AI0O 06  LOGIC CRASSIS (031 20 666
71100024 02 A0 06 R All 06 LOGIC CHASSIS (03) 20 666

«ITO0030 02 AIZ 08 R AI3 06  LOGIC CHASSIS (03) 20 866 T
51100031 02 A13 06 R Al4 06  LOGIC CHASSIS (03) 20 666
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1100032 02 Al4 06 R Al5 06  LOGIC CHASSIS (03) 20 666

TIO0033 02 AIS 06 R Ald 06 ~ LOGIC CHASSIS 103) 20 666

1100034 02 Al6 06 R Al7 06  LOGIC CHASSIS (03) 20 666

1100040 ~ 02 AI8 06 R AI9 06 ~~LOGIC CHASSIS (03) 20 666

1100041 02 Al9 06 R A20 06  LOGIC CHASSIS (03) 20 666 .
1100042 02 A20 06 R A2l 06  LOGIC CHASSIS (03) 20 666

1100043 02 A2l 06 R A22 06  LOGIC CHASSIS (03) 20 666

1100044 02 A22 06 R A23 06  LOGIC CHASSIS (03) 20 666
1100051 02 A25 06 R A26 06  LOGIC CHASSIS (03) . 20 666

1100050 02 A24 06 R A25 06  LOGIC CHASSIS (03) 20 666

1100061 02 A28 06 R_A29 06  LOGIC CHASSIS (03) 20 666

1100060 02 AZ7 06 R A28 ~ 06  LOGIC CHASSIS (03) 20 666 T
1100110 = 02 AOL 46 R A02 46  LOGIC CHASSIS (03) 20 222

1100111 02 A02 46 R AD3 46  LOGIC CHASSIS (03) 20 222

1100112 02 A03 46 R AO4 46  LOGIC CHASSIS (03) 20 222
1100113 02 A04 46 R AD5 46  LOGIC CHASSIS (03) = 20 222

1100120 02 A06 46 R _AQO7T 46 LOGIC CHASSIS (03) 20 222
1100121 02 AO7 46 R A0O8 46 " LOGIC CHASSIS (03)  ~ "~ 207222 )
1100122 02 AO8 46 R_A09 46  LOGIC CHASSIS (03) 20 222
11001237 7 02 A09 46 R Al0 46  LOGIC CHASSIS (03) 20 222

1100124 02 Al0 46 R ALl 46  LOGIC CHASSIS (03) 20 222
1100130 02 Al2 46 R Al3 46 LOGIC CHASSIS (03) 20 222

1100132 02 Al4 46 R _Al5 46 LOGIC CHASSIS (03) 20 222

TI00131 02 AI3 46 R Al4 46  LOGIC CHASSIS (03) 20 222 o
1100133 02 Al5 46 R Al6 46 LOGIC CHASSIS (03) 20 222

1100134 02 A16 46 R AL7 46  LOGIC CHASSIS (03) —~ 20222~
1100140 02 Al18 46 R Al9 46 LOGIC CHASSIS (03) 20 222
~1100141 ~ 02 Al9 46 R A20 46 LOGIC CHASSIS (03) 20 222
21100143 02 A21 46 R_A22 46 LOGIC CHASSIS (03) 20 222
"TI00142 02 A20 46 R A21 46~ LOGIC CHASSIS (03) 20 222

1100144 02 A22 46 R A23 46  LOGIC CHASSIS (03) 20 222

1100150 02 A24 46 R A25 46  LOGIC CHASSIS (03) 20 222

1100151 02 A25 46 R A26 46  LOGIC CHASSIS (03) 20 222

1100160 =~ 02 A27 46 R A28 46  LOGIC CHASSIS (03) 20 222

1100161 02 A28 46 R_A29 46 LOGIC CHASSIS (03) 20 222

1100210 02 AO1 48 R _A02 48 ~LOGIC CHASSIS (03) 20 222 T
1100211 02 A02 48 R_A03 48 LOGIC CHASSIS (03) 20 222
1100212 02 A03 48 R AO4 48  LOGIC CHASSIS (03) 20 222

1100213 02 AO4 48 R _AO5 48 LOGIC CHASSIS (03) 20 222
1100220 02 AO06 48 R AO7 48  LOGIC CHASSIS (03) 20 222

1100221 02 AO7 48 R_A08 48 LOGIC CHASSIS (03) 20 222 ~
1100222 02 AO8 48 R _A09 48 LOGIC CHASSTS (03) 20 222

1100223 02 A0O9 48 R Al0 48 LOGIC CHASSIS (03) 20 222
1100230 02 AIZ 48 R AI3 48  LOGIC CHASSIS (03) 20 222 -
1100231 02 Al13 48 R Al4 48  LOGIC CHASSIS (03) 20 222
1100232 02 Al4 48 R Al5 48  LOGIC CHASSIS (03) 20 222

1100233 02 Al5 48 R Al6 48 LOGIC CHASSIS (03) 20 222

. TI00234 02 AL6 48 R AL7 — 48 "LOGIC CHASSIS (03) 20 222 o
11100235 02 All 48 R Al2 48 LOGIC CHASSIS (03) 20 222 111184
,IT00243 ~ 02 AZI 48 R A2Z 48 ~ LOGIC CHASSIS (03}~ 20 222
51100240 02 Al8 48 R Al9 48 LOGIC CHASSIS (03) 20 222

51100241 02 Al9 48 R A20 48 LOGIC CHASSIS (03) 20 222
71100242 02 A20 48 R_A21 48  LOGIC CHASSIS (03) 20 222 )
s 1100244 02 A2Z 48 R A23 48  LOGIC CHASSIS (03) 20 222

51100310 02 BOl 06 R B02 06  LOGIC CHASSIS (03) 20 666
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1100311 02 B02Z 06 R BO3 06  LOGIC CHASSIS (03) 20 666

1100312 02 BO3 06 R BO4& 06  LOGIC CHASSIS (03) 20 666

1100313 02 BO4 06 R BOS 06 LOGIC CHASSIS (03) 20 666

1100320 02 B06 06 R BO7 06  LOGIC CHASSIS (03) 20 666
1100321 02 BO?T 06 R BOB 06  LOGIC CHASSIS (03) 20 666

1100322 0Z BOB 06 R _BO9 06 LOGIC CHASSIS (03) 20 666

1100323 02 B09 06 R BlO 06 LOGIC CHASSIS (03) 20 666

1100324 02 BI0O 06 R BIl 06  LOGIC CHASSIS (03) 20 666

1100332 02 Blé4 06 R B15 06  LOGIC CHASSIS (03) .20 666
1100330 02 BIZ 06 R Bl3 06  LOGIC CHASSIS (03) 20 666

1100331 02 B13 06 R Bl4 06  LOGIC CHASSIS (03) 20 666

100333 0z BI5 06 R BI6 06  LOGIC CHASSIS (03] 20666 7
1100334 02 Bl6 06 R Bl7 06  LOGIC CHASSIS (03) 20 666

1100340 02 B18 06 R B19 06 LOGIC CHASSIS (03) 20 666

1100341 02 Bl9 06 R B20 06  LOGIC CHASSIS (03) 20 666

1100342 02 B20 06 R B21 06~ LOGIC CHASSIS (03) - 20 666 )
1100343 02 B2l 06 R B22 06 _ LDGIC CHASSIS (03) 20 666

1100344 02 B22 06 R _B23 06 ~ LOGIC CHASSIS (03] 720 666
1100350 02 B24 06 R B25 06 LOGIC CHASSIS (03) 20 666
1100351 02 B25 06 R B26 06 ~ LOGIC CHASSIS (03) "T20 666 -
1100360 02 B27 06 R B28 06 LOGIC CHASSIS (03) 20 666

1100361 02 B28 06 R B29 06  LOGIC CHASSIS (031 =~ 20 666
1100410 02 BOl 46 R B0O2 46  LOGIC CHASSIS (03) 20 222

TI00411 02 BOZ 46 R BO> 46 LOGIC CTHASSIS (03} 20 222

1100412 02 BO3 46 R BO4 46  LOGIC CHASSIS (03) 20 222

1100413 02 BO4 46 R BO5 46  LOGIC CHASSIS (037 20 222
1100420 02 BO6 46 R BO7 46  LOGIC CHASSIS (03) 20 222

1100421 02 "BO7 ~ 46 R BO8 ~ 46  LOGIT CHASSTS (03) ~ 20 222

1100422 02 BO8 46 R BO9 46 LOGIC CHASSIS (03) 20 222

TT00%23 0z BUY %6 R —BIU %6 —LOGIC CHASSIS 1031 — 20222~~~
1100424 02 Bl0 46 R Bll 46  LOGIC CHASSIS (03) 20 222

1100430 02 Bl1dZ 46 R Bl3 46 LOGIT CTHASSIS (03) 20 222

1100431 02 B13 46 R Bl4 46  LOGIC CHASSIS (03) 20 222

1100432 02 BI& 46 R BI5 %6  ~LOGIC CHASSIS (031 ~~ 20222
1100433 02 Bl5 46 R Blé 46  LOGIC CHASSIS (03) 20 222

1100434 02 Bl1o 46 R~ BI7 ~ 745  TTLOGIT THASSIS 03] 20 222 -
1100440 02 B18 46 R B19 46  LOGIC CHASSIS (03) 20 222

1100447 02 BIY %6 R B20 %6 ~~ TLOGIT CAASSIS (031 ~~ 20222~~~
1100442 02 B20 46 R B2l 46 LOGIC CHASSIS (03) 20 222

TI004%3 U2 B2l %6 R B2Z %6 ~ LOGIC CAASSIS (031~ 200222
1100444 02 B22 46 R B23 46  LOGIC CHASSIS (03) 20 222

T100451 02 BZS 456 R BZ6 46 COGIT CHASSIS (03) 20 222
1100450 02 B24 46 R B25 46 LOGIC CHASSIS (03) 20 222

1100460 02 BZ27 46 R BZ8 456 LOGIC CHASSIS T03) 20 222
1100461 02 B28 46 R B29 46  LOGIC CHASSIS (03) 20 222

1100510 ~— 02 BOI 48 R BOZ 48 LOGIC CHASSIS T03) =~ ~ 20222 ~

1100511 02 B02 48 R BO3 48 LOGIC CHASSIS (03) 20 222

ITOUS1Z 02 BU3 &8 R BO& 48 COGIT CHASSIS (03) 20 227 -
1100513 02 BO4 48 R BOS 48 LOGIC CHASSIS (03) 20 222

1100520 02 BUS %8B R BO7 %8 ~ LOGIT CAASSIS (037~~~ 20222  ~
1100521 02 BO7 48 R BO8 48 LOGIC CHASSIS (03) 20 222

1100522 02 BOB 4B R BOY %8 ~ LOGIC CHASSTS (03) ~~ 20 222 "~~~
1100523 02 B09 48 R Bl0 48  LOGIC CHASSIS (03) 20 222
'ITO0S30 U2 BIZ %8 K BI3 48~ C[OGIT CRASSIS 03] 20222 -
1100531 02 Bl3 48 R Bl4 48  LOGIC CHASSIS (03) 20 222
_...70602500 A . _.__ ~ I . .9-23




LW70951400

1100532

1100533
1100534

1100535
.02 B18

1100540

MDD SINGLE -CHANNEL

02 Blé 48 R B15S

02 Bl15 48 R Bl6
02 Bl16 48 R B17
02 Bl1 48 R Bl2
48 R B19

1100541
1100542

02 Bl9
02 820

48 R
48 R B21

B20

48

48

48
48

48 .

48
48

__REVISION F

~ LOGIC
~LOGIC

LOGIC CHASSIS

(03)

CHASSIS (03)
CHASSIS (03)

LOGIC

_LOGIC
LOGIC
LOGIC THASSIS (03)

CHASSIS (03)

CHASSIS (03)
CHASSIS (03)

20 222

20 222

20 222

20 222
_20 222

20 222

20 222

11118A

1100543 ~ 02 821 48 R B22 48 LOGIC CHASSIS (03) 20 222
1100544 02 B22 48 R B23 48 LOGIC CHASSIS (03) .20 222
12 T T T o
11 e o _
10
] o _ o - _ o B
8
7 PR —— —— - - - - — . w-r - [ —— - - — —
6
5 PR P PE—— — _
a
s 9-24 70602500 A



TITLE

' D . . ATA DOCUMENT NO. REV.
WIRE LIST = LOGIC CHASSIS HARNESS ASSY w 40017600 E
PRODUCT
MINNSAROLIS, MINNESOTA MULTIPLE DISK DRIVE SHEET 1| OF 2;
REVISION STATUS OF SHEETS REVISIONS
REV. ECO DESCRIPTION DRFT. DATE CHKD. APPD.
A RELEASED 112946 /A
B |PM4660]| SEE coO DB [2:18-69 |77 |z
! C |pM5578| SEE CO GV [7-1069 |ocy |7-/7
b D |PM5578A] SEECO GV [7-10-69 |lecy|7-/8
! E [PEnIB]| SEE CO DS (9176997 |9/5-9
NOTES: . )
1. A HEXAGON IN THE ACCESS FIND NC. COLUMN INDICATES 2, FOR MECH ASSY AND PL SEE
THAT THE CONDUCTOR 1S ONE OF SEVERAL (ALL WITH THE 40017500.
SAME NUMBER IN THE HEXAGON) GOING INTO THE SAME
TERMINAL, THE NUMBER IN FRONT OF A HEXAGON IS THE
TERMINAL FIND NO, - —
oope ] Lo [ so [i850]emo [e.m [Whikal *en [Ho£] 17 34d
FORM AA w72
o o T DOCUMENT NO. REV.
BNkt A I AT A t WL ) —_{
‘- : WIRE LISTING 40017600 E
-— ]
APOLIS. _ SHEET 2 OF
CONDUCTOR| FIND | GAUGE COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. (REF.) (REF.) [{APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 11| 20 4 J204 42- 413 J206 | M 19
2 J206 N 19 J204 | 43 8 13
k&
3 J204 45 13 J2os | R | 19
4 J206 s 19 J204 | 46 § 13
5 J204 48 |9 Q1 19202 | u | 13
6 0J202 |y 13 J204 | 48 (D
7 J204 51 §13 Joe |3 N9
8 J206 *® |19 J204 52 ] 13
9 J204 53 F13 J206 | Wi § 19
10 J206 m §19 J204 | 54 | 13
1 J204 55 § 13 J206 n 19
12 J206 [ RE J204 | 56 ] 13
13 J204 57 §13 J206 | T | 19
14 J206 33 RE J204 | s8 | 13
15 J204 60 |13 J2o6 | uw | 19
16 J206 v J19 J204 62 | 13
17 | Y J204 64 19 Of 10202 | x 13
18 | Y . mb202 | x |13 J204 | 64 1D
19 1| 20 4 J204 65 9 @ 1202 |y § 13
FORM AA 1669
70602500 A
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DOCUMENT NO.

Ve TITLE REV.
BRONTR () REDATA WL
Lo : WIRE LISTING 40017600 E
by —y >y SHEET 3 OF
CONDUCTOR| FIND | GAUGE | COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. (REF.) | (REF.) [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
20 {11} 20 4 0J202 |y -113  JJ204 65 {3
21 4 4 J204 66 |9 ®f1202 2 |13
22 —% . 202 |2 [13 [u204 66 |@®
23 J204 16 J13  Jasd205 21 |19
24 A3J205 |18 f19 [u204 24 |13
25 J204 26 |13 Ja3u205 21 {19
26 A4J205 |18 |19 Ju204 33 113
27 J204 36 §13  JJ206 £ §19
28 J206 F Y19 K204 37 {13
29 J204 39 113 JJ206 J |9
30 J206 K 119 Bu204 40 |13
31 J204 41 13 Ju206 L fo
32 J206 T 119 Ra3j205 25 19
33 A3J205 132 §19 §TB203 1§ 32(5)
34 18203 3§32 Ja3g20s 35 119
35 A3J205 (36 §19 §T1B203 7 81548
36 v 18203 8 832 §A4J205 36 R 19
¥ —¥ Y-
37 A4J205 |35 %19 [ITB203 4 32
3 |11 |20 | 4 18203 |2 | 32@® fa4g205 32 19
FORM AA 1669
H e 1] TITLE DOCUMENT NO. REV.
ERONTRAR ”EW:\. WL
¢ ; WIRE LISTING 40017600 | E
A
e ——— oy SHEET 4 OF
— O R ST
" |CONDUCTOR| FIND | GAUGE COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. (REF.) {REF.) |(APPROXJ ORIGIN FIND NO. DESTINATION FIND NO, REMARKS
39 | 11| 20 4 A4J205 | 25 % 19 | J206 w 119
40 A— ' L A3T8202 | 35 §21(?) } A3TB202 33321®
41 A3TB202 | 33 A3TB202 27 }21®
42 A378202 | 27 §(3) |} A37B202 21§21
43 A3TB202 | 21 § §0 | A31B202 15 §21 3
44 A378202 (15 | 4D 1 a378202 9 | 27
45 A41B202 | 35 J214D | AaTB202 33 21 3
46 A478202 | 33 | 43 | a4tB202 27 121 {3
47 A4TB202 | 27 | §9 | aeTB202 21 §21
48 A478202 | 21 | §5 | Aa4TB202 15 §21 §©
49 A418202 | 15 | §& | a4TB202 9 | 27
50 T8203 3 fis @) a2 46 |29,30
51 A17 46 [29,30 f 78203 3 1O
52 T8203 3 s @fan 46 129,30
53 B23 46 J29,30 ] 18203 4+ 11549
54 78203 4« |9 |le17 46 129,30
55 811 46 29,30 | 18203 4 1156
s |V - 18203 |5 J32 Jaze 46 §29,30
57 [ 11| 20 4 829 29, 30 | 18203 s | 32
FORM AA 1669
9-26 70602500 A



- TITLE DOCUMENT NO. ' REY.
RONTROMDAIA
L WIRE LISTING WL| 40017600 E
MINNEAPOLIS, MINNESOTA SHEETg  OF
' wnomoal FIND | GAUGE |COLOR | LENGTH ACCESS. ACCESS.
1DENT. NO. (REF.) | (REF) [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
58 111 |20 4 18203 5 32 A26 46 129,30
59 N 4 & B26 46  |29,30 | TB203 5 |32
6 |1t 18203 |6 P2 a2 6 [29.30
61 B29 6 9,30 ] 18203 6 132
62 TB203 s P2 A26 6 29,30
63 B26 6  [29,30 ] 78203 6 |32
64 78203 7 s éolazs 6 129,30
65 A7 6 9,30 | 78203 7 bhs@
66 78203 7B Al 6 129,30
67 823 6 9,30 | 78203 8 15 @2
68 78203 i8 15,439 817 6 129,30
69 Jsn 6 9,30 | 78203 8 ©
70 18203 I (EXE] Y 48 129,30
7 A17 48 9,30 | 18203 9 32
72 18203 s o Aa10 48 129,30
73 B23 48 9,30 } TB203 10 s @d
74 ¥ v 78203 10§15 @4 kB17 48 129,30
75 v Y B10 48 9,30 1 18203 10 |32
76 |11 |20 4 18203 1345 @) 8 1202 R113
FORM AA 1669
—  ~en ]| TITLE ’ - -
RRONER (AR ATA DOCUMENT NO. REV.
: R WIRE LISTING WL| 40017600 E
: - .
APOUIS, SHEET 6 OF
:*W
CONDUCTOR| FIND | GAUGE | COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. {REF.) {REF.) [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
77 1M | 20 |4 11J202 R-§ 13 }v8203 16 15 @
78 ‘r * # A3TB202 | 36§ 27 ja3Ts202 6 12169
79 A318202 | 6 | @3 ]71B203 1 JTts &0
80 TB203 1 § G0 |a4TB202 6 218
81 A41B202 | 6 | B) Ja4TB202 36 |27
82 T8203 4 [ & |[Bos 46 29,30
83 BOS 48 § 29,304 78203 10 | @
84 18203 31 @ iaos 46 129,30
85 AQS 48 ¥ 29, 30 TB203 9 163
86 A0S 29,308 78203 7 @
87 78203 32 k8Os
* -y y 6 29,30
88 A26 48 1 29, 30§ 78203 9 132
89 1] 20 |4 78203 10] 32 826 48 P9,30
90 12 24 4 A3TR204 1 22 J204 44 14
91 +__ * J204 49 113 &M 14202 v |14
92 | 13202 v 1 1a fi20s 49 {8
93 * :; + | y204 50 113 G 14202 Ve
94 P 4y [1J202 W g 14 15204 50 “ <X
95 |12 | 24 |4 s08 1o faerm20e |1 820
FORM AA !69! .
70602500 A
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DOCUMENT NO. REV.

L vy o= 1| TITLE
ENRNER akw:\}
| 3 WIRE LISTING WL| 40017600 E
[ 4
EAPOLIS, SHEET 7 OF
CONOUCTOR! FIND | GAUGE COLOR LENGTH ! ACCESS. ACCESS.
IDENT. NO. {REF.) (REF.) [(APPROX) ORIGIN FIND NO, DESTINATION FIND NO. REMARKS
9% |12 24 | 4 A3TP201 | =} 22 | J204 671 14
97 L J204 70 § 14 ] a41P201 - 122
4
98 A34205 | 391 20 {48 1 §23,24
99 A7 13 § 23,24] A3J205 23| 20
100 J204 4 14 | 87 37 116,17
101 88 45 J16,17 1 4204 5 | 14
102 J204 7 14 | a8 45 | 16,17
103 A7 37 J16,17§ 4204 14
104 J204 10} 14 § J206 2 ) 2
105 J206 cc§ 20 § 204 22) 14
106 J204 15 ] 14 |} aeg205 22) 20
107 J206 H 20 § J204 251 14
108 J204 27 § 14 | a3J205 22] 20
109 A3J205 | 26 | 20 ! as 2 J16,17
110 A8 1 J16,17] A34205 27| 20
m a3J205 | 28 § 20 § A3ve204 2§ 22
112 v + Al 30 §16,173 A3J205 37% 2
v A4
113 a30205 | 38 8 20 Yan 45 116,17
e (12 | 24| 4 Al4 1 116,17} A34205 474 20
FORM AA 1669
' _ - TITLE DOCUMENT NO. REV.
R NER DALY WL
¢ 1} WIRE LISTING 40017600 E
L . .
APOUS, SHEET 8OF
’ CONDUCTOR] FIND { GAUGE | COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. {REF.) (REF) [(APPROX) OR!GIN FIND NO. DESTINATION FIND NO. REMARKS
115 12 24 4 A3J205 50 20 Al4 8 16,17
16 | , N A17 16 fi6,17 | a3y205 s1] 20
7 | 4 » a34205 | s2] 20| ate 206,17
118 Al4 42 fho,17 | a3g20s s3f 20
119 a35205 | s4] 20f ave 376,17
120 Al4 36 ps,17 | A30205 ss| 20
121 A3J205 | s6f 20 ats 216,17
122 A15 45 6,17 | A3J205 s7] 20
123 A34205 | s8] 20 a1s 9 he,17
124 A15 29 6,17 | A30205 s9f 20
125 A3J205 | 60] 20f ats 24|16,17
126 A15 13 6,17 | A34205 62] 20
127 A3J205 | 63] 20] at1s 22]16,17
128 A5 | aohe,17 | A34205 64] 20
129 A35205 [ 65] 20] ats 33f16,17
130 A15 14 6,17 | A3J205 66] 20
oyl y ¥ _A39205 | 67] 20} a1s 28l16,17
132 Y ! A15 34 16,17 | 34205 70f 20
133 [ 12| 24| & d 20)ais 12116, 17
FORM AA 1669
9-28 70602500 A



. - TITLE DOCUMENT NO. REV.

:{ﬂ\‘:‘n“ﬂ. ",.‘.W.‘.ﬂ WL
N § WIRE LISTING 40017600 E
MINNEAPOLIS. MINNESOTA SHEET 9 OF
CONDUCTOR| FIND | GAUGE COLOR LENGTH ACCESS. ACCESS.

IDENT. NO. {REF.) (REF.) [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
134 12 24 | 4 A15 21. ¥ 16,17] A30205 72§ 20

135 A # A3J205 |73 ] 20 faAts 20 f16,17

136 A1S 38 16,17 § a30205 74 { 20

137 A3J205 | 75 § 20 |ais 36 16,17

138 AlS 16 §16,17 | A30205 76 | 20

139 a3J205 | 77§ 20 fats 17 116,17

140 A15 25 116,17 1 a30205 78 § 20

141 A4J205 | 39 | 20 fss 1 16,17

142 87 13 16,17 4 a4J205 23] 20

143 a40205 | 24 § 20 ] J206 d | 20

144 A4J205 |26 § 20 §B8 2 16,17

145 88 1 16,17 B a4y205 27 ] 20

146 A4J205 | 28 ; 20 § A4TB204 2 ] 22

147 B11 30 116,17 1 A4g205 374 20

148 A4J205 | 38 § 20 fB11 45 J16,17

149 B14 1 6,17 | A4J205 47§ 20

150 ¥ A4J205 | 50 B 20 fBi1s 8 816,17

151 N ' B17 16 116,17 { A4J205 514 20

152 [12 | 24 |4 A4J205 | 52 § 20 fB14 20 B16,17
FORV AA 1659
IR POCUMERT Ko R
‘ WIRE LISTING WL 0017600 E
. d
MINNEAPOLIS. MiNNESOTA SHEET 10 OF
CONDUCTOR| FIND | GAUGE COLOR LENGTH iACCESS. ACCESS.

IDENT. NO. {REF.) (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION FIND NO, RE MARKS
153 |12 24 | 4 B14 42- [16,17 ] a4u205 53 1 20

154 A4J205 | 54 | 20 {814 37 f16,17

155 814 36 f16,17] a4u205 55 ] 20

156 A4J205 | 56 | 20 lB1s 42 16,17

157 B1S 45 §16,17 } A4J205 57 § 20

158 A4J205 | 58 [ 20 ¥a1s 9 16,17

159 815 29 Y16,17 ] A4J205 59 | 20

160 A4J205 |60 | 20 §B15 24 |16,17

161 B1S 13 M6, 17§ A4J205 62 | 20

162 A4J205 | 63 | 20 kB1S 22 16,17

163 815 40 116,17 | A4J205 64 | 20

164 A4J205 | 65 | 20 fB1S 33 16,17

165 B15 14 16,17 | a4J205 66 | 20

166 A4J205 | 67 § 20 Q815 28 16,17

167 815 34 J16,17 § a44205 70] 20

168 A4J205 |71 | 20 {815 12 16,17

169 ¥ 815 21 _R16,17 § A4g205 72§ 20

170 ' A4205 |73 | 20 }Bi1s 20 Y16,17

171 12 24 | 4 B15 38 M6, 17 § a4u205 74 1 20
FORM AA /809

70602500 A 9-29




A Y nne DOCUMENT NO. ‘ REV.
!k RONIROTEDATA WL °
Lo . WIRE LISTING 40017600 E
L . .

ous. SHEET 110F
" [eon FIND | 0AUGE [COLOR | LEWOT™ ACCESS. ACCESS.

IDENT. NO. (REF.) | (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS

172 | 12 24| 4 A4J205 | 75§ 20} 815 36]16,17

173 ‘_ B15 16 16,17 | A4J205 76] 20

174 ] % A4g205 | 771 20} 815 17]16,17

175 B15 256,17 | A4J205 78] 20

176 J206 B 20 ] ar7 34f16,17

177 A17 08 116,17 | J206 0| 20

178 J206 c 20 ] 18203 3 13269

179 T8203 1 B283]) J206 ul 20

180 J206 Vv 20 § A19 1 J16,17

181 A19 206,17 4 J206 wl 20

182 J206 X 208 a19 33116,17

183 A19 45 6,17 | J206 Yy 1 20

184 J206 P 20 | A3TR204 | 3 22

185 ATB204 | 3 22 | J206 t 20

186 J206 n 201} 817 os}16,17

187 817 34 he,17 | J206 e § 20

188 * J206 ¥ 20 § TB203 4 §32 G

189 18203 2 B2@ VY J206 X4 20

190 | 12 4| 4 J206 vy i 20§ 819 1 516,17
FCRM AA!669
[ - 1l TITLE DOCUMENT NO. REV.
MS{INER ()R ATA WL =
LL _ 4 WIRE LISTING 40017600 E

APOUS, TA SHEET12 OF
CONDUCTOR] FIND | GAUGE | COLOR LENGTH ACCESS. ACCESS.

IDENT. NO. (REF.) {REF.) |[(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS

191 12 24 | 4 819 20 f16,17] J206 z§ 20

92 11 . J206 Aa ] 20 | 819 33 6,17

193 i A 819 45 116,17] J206 B8} 20

194 A3TB202 | 7 [21,49] A37T8202 2 | 27

195 A3TB202 [ 5 §21 8] Aa3tB202 1] 27

196 A3TB202 | 30 ] 27 | a3tB202 31 27

197 A3TB202 | 24 | 27 ] a3tB202 25§ 27

198 A378202 | 18 B 27 R A3tB202 19] 27

199 A3TB202 | 12 & 27 | A3tB202 13 27

200 A3TB202 | 34 § 27 ¥ a3TB202 31) 27

201 A3TB202 | 28 § 27 | a3tB202 25} 27

202 A3T8202 | 22 § 27 | Aa3rtB202 19] 27

203 ' A378202 | 16 | 27 ] a3te202 14] 27

204 A3TB202 | 5 @9 ] a3tB202 8 | 27

205 A3TB202 | 7 A3TB202 0] 27

206 MTB202 | 7 |, A4TB202 2 ) 27

207 : 1 * A4TB202 | 5 Ja1 A4TB202 1§ 27

208 A4TB202 | 30§ 27 | a4TB202 b 2

200 |12 24| 4 27 27
FCRM AA 680

9-30 70602500 A



R TITLE DOCUMENT NO. REV.
AR[IND R 7{:\1’:\] WL
P 4 WIRE LISTING 40017600 E
-
POUS, SHEET 13 OF
" | conpucTOR] FIND | GAUGE | COLOR LENGTH ACCESS. iAOCESS.
IDENT. NO. (REF.) | (REF)} |(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
210 |12 24| 4 A418202 | 18 | 27 | A4TB202 198 27
2N # L1y A4TB202 | 12 | 27 { A4TB202 134 27
212 A4TB202 | 34 | 27 | A4TB202 ) 27
213 A4TB202 | 28 § 27 | A4TB202 25§ 27
214 A4TB202 | 22 | 27 | a4TB202 19) 27
215 A4TB202 | 16 | 27 | A4TB202 4] 27
216 A4TB202 | 5 €9 § A4TB202 8 | 27
217 A41B202 | 7 | 49 f A4TB202 10] 27
218 T8203 1t § & ja3rP00 | — 4 22
219 a3tP203 | — | 22 § 18203 316
220 TB203 2 ® § a4TP200 — | 22
221 A4TP203 | — 22 # 18203 4 | &
222 T8203 7 €0 | A3TP204 — 1 22
223 A3TP202 | — I 22 | TB203 I 1
224 78203 8 €2 | A4TP204 1 22
225 A4TP202 | — § 22 | TB203 0] &
226 * 4 TB203 13 §15 @dF 14202 N 14
v
227 ' 4 15200 80 § 20 § vB203 13 82 0
228 |12 | 24 & 18203 | 13 @ 1 15201 so | 20
FORM AA 659
[ - —~ 1| TITLE DOCUMENT NO. | REV. |
! Zm?mﬂ‘!ﬁ\ RN WL E
: j WIRE LISTING 40017600 ‘
- APOLIS, SHEET 14 OF
e = rm————-ﬁ
CONDUCTOR| FIND { GAUGE | COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. (REF.) {REF.) [{APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
229 |12 24 | 4 A30 2 - 116,17} 18203 13 832 @)
230 * : % A 18203 13 | @ }a3 50 |16,17
231 . ITJ202 | N 14 § 18203 16 | €
232 TB203 16 |32 €2 TmJ200 8o | 20
233 I1J201 | 80 j20 T8203 16 § €2
234 T8203 16 |32 43] 830 2 Q16,17
235 B30 50 h16,17 3 TB203 16 § @3
236 18203 1 #8> ka3teeoe | 7} 22
237 ASTB204 , 4 §22 A4 45 | 16,17
238 B14 45 16,171 AaTR204 | 4 ] 22
239 A4TB204 | 7 22 18203 2 | &
240 . A37B202 | 36 §27 A3TB202 37} 27
241 A4TB202 | 36 N27 A4TB202 37§ 27
242 A22 25 116,17 A3J205 40| 20
243 A3J205 | 41 j20 A22 18 §6,17
244 B22 25 16,178 A40205 a0 ] 20
245 ! A4J205 | 41 k20 1 B22 18 % 16,17
246 Y A3J205 24 120 ¢ J206 A ¢ 20
247 |12 24 | 4 A45202 | 3 L2277 9 416,17
FonRM Ml‘_}69
70602500 A 9-31



] - TITLE DOCUMENT NO. ' REV,
HONIRONDATA WL| 40017600 v
R WIRE LISTING &
APOLIS, SHEET 15 OF
. |conoucton] Fino | sause | coLom | LenaTH ACCESS. ACCESS.
IDENT. NO. (REF.) (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
248 |12 24 | 4 A3s202 | 2 -} 22 Ja17 33 |16,17
: A35202 3 A17 9
249 * i 352 k
250 , A35202 4 A17 26
251 435202 5 A7 5
252 * ¥ A45202 c B17 32
253 A45202 Y a7 4“4
254 |12 24 | 4 A45202 2§ 22 817 33 | 16,17
255 |10 16 | 4 A3J205 1§ 18 §TtB203 3} s
256 " 18203 7| 15 1a3g20s 2 |18
257 A3J205 3| 18 ) u204 21] 9
258 A3J205 20} 18 {§ 18203 1 [34.80
259 18203 1 J204 119
260 J204 2] 9 | 18203 1 ] 15
261 18203 2 | 15 Ju204 3 |9
262 ; J204 1] 9 § 718203 6 | 15
263 18203 s 15 § J204 121 9
264 |y N_J204 130 9 ¥ 78203 9 } 15
265 ' + ¢ 18203 10] 15 J J204 14,9
l266 |10 16| 4 J204 174 9 [ a3rB202 358 21 !
FORM AA 1659
HP— - \ 1| TITLE DOCUMENT NO. REV.
SRNNIRIFATA: . WL !
P E WIRE LISTING 40017600 E
- APOLUS, YA SHEET 16 OF
' CONDUCTOR| FIND | GAUGE | COLOR LENGTH ACCESS. ACCESS. B
IDENT. NO. (REF.) (REF.) [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
267 |10 16 | 4 18203 3-§ 15 Juz04 18 f9
268 ) J204 2] 9 [rs203 4+ |1s
69 |4 18203 7 | 15 Ju204 3 |9
270 J204 29§ 9 Jrs203 8 |1s
271 A4J205 3 [ 18 Juzo¢ 30 f9
272 J204 351 9 |aetB202 35 {2
273 18203 4 |15 Jasd205 1 Js
274 A4J205 20 § 18 }r8203 2 |15
275 18203 1 15 Evop Buss sag — | 23,24
276 ¥ Moo aan | — |23,24]t8203 e
T TOM —
277 78203 2 Q_ BUSS BAR 23,24
278 fo 16 | 4 18203 8 J 15 Ja4J20s 2 lis
2719 2 24 | 4 A35201 1 e Jar7 41 |16,17
280 A45201 1 Jie k7 41
281 | f * ass200 (8 [ 27 far7 2
282 + _+ mos200 |8 [ 27 Jer7 42 4
283 A35202 c 122 bus 32
284 N2 24 | 4 A35202 1 22 by 4“ J16,17

FORM AA1G69

9-32 | 70602500 A



T ey T n
NN '!f:‘m‘] LE W DOCUMENT NO.
: K WIRE LISTING L 40017600
. e
APOUS. M TA ) SHEET 17 OF
CONW FIND | GAUGE COLOR LENGTH I ACCESS. ACCESS.
IDENT. NO. {REF,) (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
285 |25 24 ‘
285A . 0 A3J205 4 20 |a3TB202 35 ¥ @
2858 4 A3J205 8 20 {A3TB202 37 8 27
286 |25 24
286A 0 A3TB202 9 27 1A30205 5 20
2868 4 A3TB202 7 27 $A3J205 10 f 20
287 25 24
287A 0 % A3J205 7 20 {A3TB202 15 } 27
2878 4 A3J205 11§ 20 ﬁAsTezoz 1 f27
288 |25 24 j
288A 0 A3TB202 | 21] 27 EAstos 12 § 20
>8RR 4 \ A3TB202 178 27 QAstos 15 £ 20
289 |25 24 E
289A 0 A3J205 13§ 20 §A3TB202 27 {27
2898 4 A3J205 16 0 20 HA3TB202 23 k27
290 |25 24 :
2904 0 A3T8202 334 27 §A3J205 14 § 20
2008 | 4  a38202 | 294 27 'a3s205 1720
[ ' i I ! p
o7 AA'E9
o T Timee DOCUMENT NO. ‘
BRI H I AT i WL
: i WIRE LISTING 40017600
;wmnswous.munsso‘m‘ o SHEET 1g OF
_‘T‘
CONDUCTOR FIND [GAUGE COLOR LENGTH l EAOCESS. ACCESS.
IDENT. NO. (REF.) (REF.) (APPROX) ORIG!N FIND NO. DESTINATION FIND NO. REMARKS
291 |25 | 24
291A 0 A3J205 | 31 20 F an 25 §16,17
2918 4 A3J205 | 34 20 § AN 24 16,17
292 |25 | 24
2924 0 1J202 K 14 A3J205 4541 20
2928 4 14202 M 14 A3J4205 46 20
293 |25 24
2934 0 A3J205 | 48 20 § 1MJ202 K 14
2938 4 A3J205 | 49 20 ! 0J202 M| e
294 |25 | 24 :
294A 0 A4J205 | 4 20 § AaTB202 | 351 42
2948 4 A4J205 | 8 20 § A4TB202 37) 27
295 {25 | 24
295A 0 A4TB202| 9 27 | A40205 s f20
2958 4 A4TB202| 7 27 A4J205 10 J20
296 |25 24
296A 0 A4J205 | 7 20 § A4TB202 15§ 27
2968 4 A4J205 | 11 20 | A4TB202 1yq 27
FORM AAIGS®

70602500 A 9-33



™ TITLE DOCUMENT NO. REV.
ﬂm&”‘ﬂllk "2",‘.‘ WL
- 4 WIRE LISTING 40017600 | E
POUS, SHEET19 OF
CONDUCTOR| FIND | GAUGE |COLOR | LENGTH ACCESS. ACCESS.
IDENT. NO. {REF.) (REF.) [{APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
297 |25 | 24 '
297A [) A4TB202 | 21 27 | 44205 12} 20
2978 4 A4TB202 17 27 | a40205 15f 20
298 |25 | 24
298A A4J205 13] 20 | »aatB202 | 27] 27
2988 4 A4J205 16 | 20 | aatB202 | 23] 27
299 |25 | 24
299 0 A4TB202 | 33 | 27 | a4u205 14} 20
2998 4 A4TB202 | 29 0 27 | a4J205 174 20
300 {25 | 24
3004 0 A4J205 3 20 [ 811 25116,17
3ce8 A4J205 34 20 81 24 16,17
301 [25 | 24 :
301A 1J202 KK 14 | A4J205 45] 20
3018 4 1J202 wi ] 14 ] a4u205 46] 20
302 |25 | 24
302A 0 A4J205 48} 20§ mu202 KK B 14
3028 4 A4J205 49§ 20§ mJ202 mall 14
‘ 4
FORM AA1669
- — TITLE N
i 'ﬂﬂ\‘ﬁﬂﬂ_ m\ W DOCUMENT NO. |_REV.
S co 4 WIRE LISTING L| 40017600 E
P _ .
EAPOUS, TA SHEET 20 OF
ﬁ'—
CONDUCTOR; FIND | GAUGE COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. {REF.) {REF.) [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
303 (25 | 24
3034 0 A7 1 J16,17] a3TB202 | 20f 27
3038 4 A7 5 |16,17] a3mB202 | 18] 27
304 |25 | 24
304A 0 A3TB202 |14 f 27 | a7 18 J 16,17
3048 A318202 | 12} 27 ] a7 17 16,17
305 {25 | 24
3054 A7 28 16,17 Aa31B202 | 32§ 27
3058 4 A7 29 J16,17] A378202 | 30] 27
306 (25 | 24
3064 0 A3TB202 | 26 | 27 1 a7 44 116,17
3068 4 A3TB202 | 24 27 | a7 45 | 16,17
307 [25 | 24
307A 0 87 1 J16,17] asatB202 | 20} 27
3078 4 87 s [I16,17] a4rB202 | 18] 27
308 |25 | 24
3084 0 A4TB202 {14 ] 27} w7 18 § 16,17
3088 4 A4tB202 [ 12| 27 ] @7 17 § 16,17,
FORM AA 89
9-34

70602500 A




- TITLE DOCUMENT NO.
ERONIR (WP ATA WL
P . WIRE LISTING 40017600
us. o SHEET 21OF
CONDUCTOR] FIND | GAUGE COoLOR LENGTH ACCESS. -_—._ﬁAOCESS.
IDENT. NO. (REF.) (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
309 | 25| 24
3092 Q B7 28 he,17 8 aa1B202 | 32 § 27
3098 4 87 29 We,17 | A4TB202 30§27
310 | 25| 24
| 310A 0 A4TB202 |26 R7 87 44 116,17
3108 4 A4TB202 | 24 k7 87 45 16,17
311 12 | 24 4 A45202 |4 P2 ! 817 26 16,17
312 |12 ] 24 4 J206 b o i a8 42 he,17
313 12 | 24 4 J206 £EE RO E 818 42 116,17
315 | 281 20
| 318A Hit A3.1205 29 N9 A1l 28 329,31
3158 0 A3J205 |30 o AT 26 §29,30
315C 2 A3J205 | 33 M9 Al1 18 29,30
316 128 |20
316A SHIL A4.J209 29 M9 B11 28 29,31
3168 0 A4J205 |30 h9 811 26 §29,30
316C 2 A4J205 | 33 b9 B11 18 29,30
FORM AA 1669
T
ERONIROIEDATA TITLE WL DOCUMENT NO.
Lo A WIRE LISTING 40017500
MINNEAPOLIS, MINNESOTA SHEET 22 OF 22
Ty g ¢
" |conpucTor] FIND | GauGE | COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. {REF.) (REF.) [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
320 |33 | 24
3204 SHIELL A3J205 79 §19 €8] a22 8 16,17
3208 9 A3J205 80 1 20 | a22 s |16,17
321 |33 | 24
321A SHIEL] A22 8 he,171 A34205 79 | ¢
3218 9 A22 9 hs,17) A30205 |82 | 20
322 |33 | 24
3224 SHIELL A4J205 79 119 3¢ B22 8 16,17
3228 9 A4J205 g0 ] 20} B22 16,17
323 |33 | 24
323A SHIEL B22 8 li6,178 a4g205 |79 | €9
3238 9 822 9 l6,17F A4J205 |82 | 20
324 |1 20 4 A29 48 ]29,30f T1B203 9 32
325 |1 20 4 18203 10 ] 32 § B29 48 }29,30
326 (12 | 24 4 A3J205 42 20 | 18203 2 @
327 A4J205 42 TB203 2 6D 35
328 A3J205 43 Y J206 a2l 2
329 A4J205 43§ 20§ J206 oo | 20
330 |12 | 24 4 A45202 0s b 22 § 817 5 116,17

70602500 A




TITLE DOCUMENT NO. REV.
CONTROL DATA JIRE ,
WIRE LIST =DECK ASSY G
e W
N ROOUCT L 40099000
ous, MULTIFLE DISK DRIVE SHEET 1 oF 12
REVISION STATUS OF SHEETS REVISIONS
B 1 REV. ECO DESCRIPTION DRFT. DATE cHKO. | APep
i RLLEASLD 111467 Mis
] . B |[PM4733| DWG. NO. WAS 40064000 CC {3-21-69 | DOH
N C |[PM4834/DN CHANGE ONLY 35 |4 -14-69 Dok
R D [PM5578] SEE CO GV [7-15-¢9 [oy
L1 . . ]€& [PEnce7] NO CHG GV [7-31-¢9 [y
’ " 1 F |PENOC7A] CANCELLED ECO GVI[8-1-¢3 |G}
! G [PMS578D| SEE CO s (922699 F [9-22-9
L ——
L
T
NOTES:
DN 42C99C00
DETACHED LISTS
copies [ I I I Luv Io M l“'?:“] CHKO. lc. M. ‘%E"“ I?‘Q[l/ﬁ}'{,é
FORM AA @72
— T . Zv.
TN, T TITLE WL DOCUMENT NO. REV.
L 1 WIRE LISTING 40099000 G
N i
MINNEAPOLIS, NiNNESOTA DECK ASSY SHEET » OF
B e ———— 1
' CONDUCTOR| FIND | GAUGE COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. (REF.) {REF.) [{APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 8 | 24 4 P205 21°1 5 TB306 3 | 38 ;
2 ' TB306 2 381 p20s 23 53 - !
3 P205 22 5 18306 4 i, !
4 P305 1 19 | TB300 3 |18 1
5 TB300 3 18§ P303 6 119
6 P303 5 19 | 18300 4 |18
7 78300 4 18 | P304 2 119
8 P304 1 19 § TB300 3 18
9 18300 4 18 | P30s 2_J19
10 TBi02 | ! 38
. P20s 24 15
1 P205 26 | s | 78303 2138
Te
12 303 3 38, 5 22 1s
13 P205 28 | 5 | 72302 [4 |38
14 c1 33 §17,20] o1 17,20
15 78300 5 18§ P303 19
16 P3Q3 3 19 P2Q3 37 LY
17 P205 38 5 P304 4 19 |
18 |8 .24 4 P304 3 19} 18300 18 i
, ‘ |
L 19 l »
FOMM AA TSRO
9-38 70602500 A



] DGCUMENT NO.

V/IRE LISTING ;“-‘"«"h-li 40099000 G
DECK ASSY TSHEET 3 oF I
CRIGIN ‘;‘-C\CDE‘::E’« DESTINATION ??:gi?) REMARLS %
P306 1 151 p20s 39 s
P20s 47 5 1 C2 (41 h7,20 3
c2 24 17,20 §_P205 150 fs J;
P205 51 5 c2 | 45 17,20 i
c2 ' 9 117,20} P205 1525 f
p20s ! se | 5 {1 32 J17,20 §
c1 - 44 h7,20] Paos L s7) s f
P205 . 58 S ; 42 )17, 20! |
c1 | 40 11,20_: P205 | 62§ 5 . ‘
P205 1631 5 | c 38 }17,20 g
5 i c1 .37 h7,20] P2os 166 ] 5 ;
3| i ! p205 67§ 5 | ¢ . 13 §17,20] |
32 ! ! | . 14 b7 501 Pss (725 | :
33 i | ' P205 a5 |o 12 117,20 !
34 ! 1 i ct 19 |i7,20| Paos 176 } 5
35 : | | p2os 77} s | c 10 J17,20!
e | I i 02 "aa J17.20 pags 78fs |
T I i ? P05 75| 5 { D2 [ 42 §17.20 ;
3 .8 24 | a4 | B2 40 h7,20 § P2os EX DS B
SRV VAR A *
B ANER O mﬁi] TITLE DOCUMENT NO. Rié
SR WIRE LISTING WL| 40099000
APoUS. — DECK ASoY SHEET 4 OF
c?:ggzon F;:D ol;‘ég.e) ?Roé?: ORIGIN :IxNOE:z DESTINATION :ﬁ:zz REMARKS
39 8 | 24 4 P205 7] s Jo2 38 17,20
40 D2 37 J17,20] p2cs 70 s
41 P205 % 5 D2 13817,20
42 D2 14 |17,20] p20s 64| s
43 P205 60] 5 Jo2 12 ]17,20
4 D2 9 |17,20] p20s s9f s
45 P205 s6 ] 5 Jo2 10 | 17,20
46 02 32 §17.20] p205 ss| s
47 P205 s3] s Jo2 44 17,20
48 | 8 | 24 c2 12 |17,20] 02 41 ]17,20
49 | 9| 2 P205 18] 6 §s303 noj 18
50 4 $303 c 18 | s302 ] 18
51 $302 ¢ 18 | p20s 5] 6
52 P205 2] 6 | 18300 3] 18
53 78300 ‘ 18 | p2os 35 6
54 P205 361 6 | 18300 5 18
55 a2 46 §21,22) 02 46 421,22
56 1 | 02 48 J21,22) c2 48] 21,22
57 9 | 20 4 ¢ 121,22] 02 6 [21,22
FORM AA 1669
70602500 A 9-37



M \‘“,—!??(ﬂ: m‘n TITLE WL DOCUMENT NO. REY.
P = WIRE LISTING 40099000 G
" POLIS, TA DECK ASSY SHEET & OF
colggN”TmR F"lg? 0(:::!) ?:IE-?) (lim ORIGIN QI?::% DESTINATION :?:gif)‘ REMARKS

58 |10 | 16 4 c GrRoj§ 13 |0 GRD | 13
59 | P205 1 7 | o 48 24,25
60 D1 46_J 24,25 poos 7
61 P205 2 17 o 24,25
62 | 10] 16 | 4 D aro] 13 | poos 20 7
63 11 24
634 0 P306 2 15 | paos «+ | s
638 P306 18 P2C5
64 | 11| 24 _
64A P205 5 J310 16,29
648 4 P205 10 J310 S5 116,29
65 | 11| 24
65A 0 J310 7 _he,29 ) paus 12 5
658 4 4310 4 16,29 P2Q5 15 LY
6o | 11| 24
66A P205 7 J310 6 116,29
668 4 P205 1 J310 1 6,29
|
FORM AA 1669 ‘
' o ! JSCUMET NO. 1_'i~
WIRE LISTING !VfLi4OO9QOOO§GJ:
DECK ASSY En:zrz OF o
. T"""""""" N — I :
(llsp";%; ORIG!N o o, DESTINATION :;:: ii REMARAS !
10 tofre,20] p2os |14 |
J4310 | 2 l1e,20] p20s L7 {
| | | .
: P205 | 13 J310 | 9 he,29 |
; P205 | 16 J310 | 3 h6,29 ]
| 69 11 | 24 i o |
! 69A | 0 P205 | 48 sfc2 13 h7,201 n
| 698 ; 4 P205 9] s)ec 16 }17,20,
b0 1 2a | | | !
. 708 [ 0 c2 1 f17,20} P20s 45 | s | ;
o8 | 4 | c2 10 } 17,20} 205 e 5
71 111 | 24 i §
714 | P205 31 P305 19 !
Lo7is i 4 | P205 34 5| pis 4« Lo |
72 111 e ] }
728 | p3gs | 19 ftea0 | 1 }s |
728 | | . p305 | 19 freaoo ! 2 ) |
L o | i i | |

FCLM 281309

9-38

70602500 A



DOCUMENT NO.

T TITLE REY.
RONIRQRDATA WL
L WIRE LISTING 40099000 ;G
POUS, DECK ASSY SHEET 7 OF
N oouwcmﬂ FIND { GAUGE |COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. (REF.) (REF.) |[(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
73 11 | 24 '
73A ' T8300 1 ] 18 | P304 5 |19
738 TB300 2 ] 18 | P3os 6 119
74 11 | 24
748 0 P303 2 § 19 } 718300 1 118
748 4 P303 1 ] 19 | 18300 2 |18
75 12 | 20
75A ISHIELD /A P205 29 6
758 0 T8300 1 § 18 | p2os 30 |6
75¢C 2 TB300 2 ] 18 } pos 33 16
76 31 | 24
76A ISHIEL P205 79 le O A\
768 9 P205 80 | 5 D1 36 {17,20
77 31 | 24
774 SHIELD /A P205 12 KO
778 9 D1 37 ) 17,20 P20s g2 | s
78 31 | 24
78A HIEL [\ cl 22 h7,2¢
788 9’ D1 12 §17,204 C1 21 7,20
FORM AA 1669
T T TITLE l DOCUMENT NO. | REV. .
0 P | \"' ’ L ! i
WIRE LISTING A 40099000 G |
% - L . i
;-:.A:1.::;.;p_'tiu.;:::\::so‘.‘a DECK ASSY 1 SHEET g OFf }
!CC.‘DUCTCR €11D | GAUGE COLCR LENGTH ACCESS. ACCESS. i
i OISINT. NO. (RZF.) (REF.) (APPROX) ORiGIN FING NO. DESTINATION FIND NO. REMARKS ‘
! !
I 79 31 | 24 ; ;
{79 ! i SHIELD c1 126 7,20] A\ |
798 | 9 ci 24 17,20} o1 13 17,20 }
80 | 31 | 24 |
80A | SHIELD D2 20 h7,201 o 20 17,20
808 | 9 D2 18 h7,20f c¢1 18 17,20
81 31 | 24
81A SHIEL c1 17 hz,20} D2 17 117,20
818 9 ci 16 Jr7,20f D2 16 17,20
82 31| 24
82A SHIEL D2 3¢ h7,20fF ¢ 34 §17,20
828 9 D2 36 h7,20] c1 36 §17,20
L 83 8 24 4 P205 40 5 c2 5 117,20
A4 B | 24 4 P205 41 ] 5 c2 17 §17,20
85 9 20 4 P205 42 5 ¥B305 | @ 36
86 9 | 20 4 P205 3] 5 7835 | 2 | 3e
87
. _88 :
89 l
FORM AA 169
70602500 A 9-39



~ NT DOCUMENT NO. REV.
B s [ Jee s Jwi|"iG0s3000 |76
GAUGE | COLOR | LENGTH ACCESS ACCESS
IDENT. NO. | (REF) (REF.) HAPPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
90
51
92
93
94
95
96
97
100 |26 24 | 4 3 c2 407,28 | R300 2 ] 29
101 |43 20 | 4 5 c2 37js1,42 | 18301 4 ] 25
102 |26 24 | 4 3 c2 327,28 | R303 2 | 29
103 |38 24 | 94 c1 41] - c2 14§ -
104 |43 20 | 4 5 c2 2581, 42} 18301 2 | 2
105 |26 24 | 4 2 c2 28 27,28 | R302. 2.1 29
106 |26 24 | 4 2 c2 36 |27,28 ] 18301 1 125
107 |26 24 | 4 5 1 16 7,28 | R302 1 ]29,39
108 |26 24 |4 | 5 c1 18 7,28 | r303 1} 29,39
109 |26 24 | 4 5 c1 36 127,28 | R300 1_J29,39
110 |26 24 | 4 2 1B301 1§ 25 | maon 3 1 29
AA NI PRRAED B¢ RA
CODE IDENT DOCUMENT NO. REV
CONTROL DATA géé& ';;;T{'NG SHEET 10 wL | 48595000 o
ICONDUCTOR| FIND | GAUGE | COLOR }LENGTH ACCESS—L ACCESS
1DENT. NO. ( REF.) (REF.) KAPPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
111 |31 18 | 2 c2 ] - c1 48] -
12 |32 18| 6 c2 6| < o1 61 -
113 |31 18 | 2 2 6] o c1 46| -
114 |33 16 |0 8 c2 50134,35 | GRD 36
115 ]33 16 ] 0 8 c1 50134,35 | GRD 36
116 |33 16 ] 0 2 c2 2 34,35 | cro 36
117 ]33 16 | 0 2 o) 2 134,35 ] GRo 36
118
119
120 |23 24 | 93 D2 24] - D1 g 1 -
121 |23 24 | 93 D2 21] - D1 5 |-
122 |24 24 {94 D2 33] - D1 1 ] -
123 |17 18 |2 D2 48] - D1 48 | -
124 8] 18 ]6 D2 6 | - D1 6 |-
125 |17 18 12 D2 6] - 01 46 1 -
126 |19 16 o 2 D2 50 Eo.m GRD 22
127 |19 16 |o 2 D1 50 0,21 | GrD 22
128 |19 16 | ¢ 8 D2 2 bo,21 GRD 22
129 |19 16 o0 8 D1 2 Fo.21 GRD 22
130
PYTTTY D i
9-40 70602500 A



WIRE LISTING DECK ASSY

CODE IDENT DOCUMENT NO. REV.
NORMANDALE OPERATION 19333 SHEET 44 wL 40099000 G H
S ——
JCONDUCTOR| FIND | GAUGE | COLOR | LENGTH ACCESS ACCESS
IDENT. NO. ( REF.) (REF.) HAPPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
131
132
133
134 4 20 4 15" TB305 3 7 5305 c 5,6
135 4 20 4 15" TB305 1 7 $305 NO 5,6
136 4 24 4 I TB306 1 7 5301 NO 5,6
137 I 24 4 I TB306 3 i 5301 c 5,6
138 4 24 4 L TB306 4 7 5301 NC 5,6
139
140 4 24 4 1" TB302 3 4 53008 NO 5,6
141 4 24 4 1" TB302 4 4 S300B c 5,6
142 4 24 4 1" TB303 1 4 S300A NC 5,6
143 4 24 4 " TB303 2 4 53004 c 5,6
1
145
146
147 2
1474 5 J306 1 4 TB304 1 6
1478 2 J306 2 4 1300 13,6
147C 6 J306 3 @ 4 L300 13,6
e WIRE LISTING DECK ASSY s
SUILURREE  vorvANDALE OPERATIONS D5 | suger 12 oF 12 wi | " 055000 a"'
FONDDCYOI FIND | GAUGE | COLOR | LENGTH ACCESS ACCESS
IDENT. NO ( REF.} (REF.) JAPPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
147D 9 J306 3 3 GRD 7
148
149
150
151
152
153 42 24 L 2" TB304 3 51 5304 NO | 39,40
154 42 24 4 2" 5304 c ] 39,40 TE304 4 51
155 42 24 4 8" TB304 4 51 GRD 41
PRBTED ™ USA
70608500 A

9-41



CODE 1DENT DOCUMENT NO. REV.

SHEET ¢ oF 1 DN 40099000 |G

TONTRNE DAt

1. FOR FIND NO. REFERENCED IN CUNDUCTORS 1 THRU 86
SEL PL 40098900, DECK CABLEL ASSY,

2. FUR FIND NO. REFERENCLD IN CONDUCTURS 100 THRU 117
SEE FL 40099800, RIGHT FRE~AMF CHASSIS ASSY,

3. FOR FIND NO. ReFcRENCED IN CuNDUCTURS 120 THRU 129
Sce PL 400999CQ LEFT PRE-AMP CHASSIS ASSY,

[Ck INDICATES END CF SHIELD 1S FLOATING.

5. A HEXAGON IN THr ACCLSS FIND NO. CULUMN INDICATLS
THAT THE CONDUCTOR IS ONE OF SLVERAL €ALL wiITH THE
SAME NUMBER IN THE HcXAGUN) GOING INTO THE SAME
TERMINAL, THE NUMBLR IN FRONT OF A HEXAGON IS THC TERMINAL
FIND NO.
6. FOR FIND NO. REFERENCED IN CONDUCTORS 134 THRU 135 SEE PL 70804600,

SWITCH SUPPRESSXON ASSY; FOR FIND NO. 136 THRU 138 SEE PL 70804601,
SWITCH SUPPRESSION ASSY.

7. FOR FIND NO. REFERENCED IN CONDUCTORS 140 THRU 141 SEE PL 70959501,
COMPONENT ASSY; FOR FIND NO. 142 THRU 143 SEE PL 70959502,
COMPONENT ASSY.

8. FOR FIND NO. REFERENCED IN CONDUCTORS 147,A,B,C,D SEE PL 41279400

.

9. POR FIND NO. REFERENCED IN CONDUCTORS 153 THRU 155 SEE PL 40014100
HEAD CARRIAGE ASSY.

AANNSS REED W USA
0 TR O AT A TITLE DOCUMENT NO. REV.
CONTROL D WIRE L1ST - 2X FINAL ASSEMBLY " 40054500 =
PRODUCT
MULTIPLE DISK DRIVE SHEEY 1 OF 3
REVISION STATUS OF SHEETS REVISIONS

REV. ECO DESCRIPTION ORFT. OATE CHKD. | APPO.

A RELEASED 11469 me

B [PM5/197| SEE CO. . BL |5-569 [aW|5-T

FOR FIND NO. REFERENCED IN CONDUCTORS 1 THRU
6 SEE PL 40016900, CABLE ASS W9.

FOR FIND NO. REFERENCED IN CONDUCTORS 10 THRU
12 SEE PL 40017400, CABLE ASSY W16,

_A INDICATES END OF SHIELD tS FLOATING, _— .
=BT 1 1] [+ om pord e oo o o

9-42 70602500 A




CODE WDENT DOCUMENT NO. [ T2
B SHeer WL I 40064500 B
FD | GAUGE | COLOR | LENGTN ACCESS ACCESS
DENT. NO. | tme) | (eer) 20| ORIGIN FIND NO. OESTINATION FIND REMARKS
1 1 12 ] 4 FLOT L §2 CB02 AT | 2 N A
2 1 12 | FLO2 L] €802 sT | > ¥s5
3 1 12 4 FLO3 L ]2 €802 cT 2 gc
4 1 f12 | FLO4 1801 1 3 NEUTRAL
s 1 112 |a ILTER BOX [Rﬁ 2 7801 4 3 Y4 CGRD
6 4 20 |4 FILTERBOXFRAMY 5 SHIELD - 6 1
7
8
9
10 3 |20
10A SHIELT P05 3 5,2%
108 0 POS 115 8200 1 6,7
10C 2 P05 21s 8200 2 6.7
11 3 120
11A SH I ELD POS 6 |s,2
118 0 PO5 4 [s B201 1 6,7
1¢ 2 POS 5 s B201 2 6,7
12 3 |20 ‘
124 -~ JeHie P05 9 15,2 A3 AN
AA3SY AR N VBA

WIRE LISTING CODE IDENT DOCUMENT NO. REV.
'x FINAL ASSEMBLY SHEET 3 of 3 WL | 40064500 B
JCONDUCTOR! GAUGE | COLOR | LENGTH ACCESS ACCESS

IDENT. (REF.) 1 (REF) KarPrOX) ORIGIN FIND NO. DESTINATION FIND NO, REMARKS

83

128 9] P05 715 B202 1 6,7

A\
12C 2 P05 8 |5 B202 2 6,7 A

70602500 A ‘ 9-4?3
[&




TITLE

WIRE LI1ST - CONTROL PANEL -~

WL 40065200

PROOUCT
RESOB

DOCUMENT WO. %

sHEET | oOF 3

REVISION STATUS OF SHEETS

REVISIONS
2 NEV. ECO DESCRIPTION ORFT. DATE CHKD. | APPOD.
A RELEASED . .
B [PM4506| SEE_CO TM[2-12- 69| ek |13 -6

1

NOTES:
FOR MECHANICAL ASSY AND PARTS LIST

SEE 40C11500,

cores ] [ J ) (L C.d
1o I .Y l al ‘Jmlﬁ C“, le T 77'
FORM 4806A 7ol 3 l & l 2 24}
TITLE DOCUMENT NO. REV.
ONTROL DATA WL
WIRE LISTING 40065200 B
OLIS. MINNESOTA SHEET 2 OF 3
FIND { GAUGE COLOR LENGTH ACCESS. ACCESS.
WENT. NO. (REF.) (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 21 24 | 4 11 J600 | A 24 XDS 504 4 14
2 A 9 J600 | B 5503 vl &
3 7 J600 | C XDS503 1
4 6 J600 | 0 24 XD3503 3
5 7 X0S501] 2 14 $503 c 14
6 10 X055C4 | 1 14 X05502 2 [14.26
7 8 J60C | P 24 X05500 1 14
8 7 4600 | U 1 XDS502 3 14,26
9 7 J600 |V X0S502 7
10 7 J600 | w XDS502 8
11 7 J600 | x XDS502 9
12 7 J600 | ¥ X05502 101 14,26
13 10 J600 [ & § 24 XDS501 4 § 14
14 6 X0$503| 2 14 XDS504 14
15 21 24 7 Jeoo [ b 24 XDS502 1 fu26
16 | 22| 20 10 J600 | £ | 23 XDS501 1 14
17 ‘ l 1 7 J600 | F ‘ XDS500 38 14
TEBE] f n [ 00 (v [y | ssom c | 14
19 22| 20| 4 1" 4600 | 4 J 23 1c 14
FORM AA 689
9-44 70602500 A



COODt 1DENT

DOCUMENT NO. REV.
NOANANDALK OPERATIONS SHEET 5 op 4 wL 140065200 8
.
ACCESS ACCESS
NO. FIND” NO. DESTINATION FIND NOJ REMARKS
pR—
20 2| 20| » 1 3600 X 23 $501C w | 1w
21 | | o 1600 L ss01c w | |
22 1 3600 M 5013 )
23 11 3600 ) 35018 ¥
2 11 1600 r S501A Ne
25 T 11 600 8 35014 » )
26 22 20 b 11 J600 T 23 S501A c 1l
27 24 24 4 11 J600 a 24 XDS504 3 1%
AAJIS) PREBTED 4 USA
e
70602500-A _ 9-45




CONTROL DATA |Hkitied

WIRE LIST=FILTER BUX ASSY

WL

PRODUCT

MULT DISK ORIVE

DOCUMENT NO. REV.

40065300 B

SHEET 10F 2

REVISION STATUS OF SHEETS

REVISIONS

) REV. €co DESCRIPTION ORFT. DATE CHKD.| APPD.
A RLLEASED /b ¥ e
B [PM5548{NOTE |. NO. CHG. ONLY GV [6-25-69 |ocH|6-26

NOTES:
1.

FOR MCCH ASSY AND FL SEE 70806500.

el 1]

FORM AA 16§72

[ Tow st == Jc e o Foe | 75es

00"

CONTROL DATA CODE IDENT DOCUMENT NO. REV
WIRE LIST=FILTER BUX ASSY SHEET 2 F 2 wiL 40065300 B
GAUGE | COLOR | LENGTH ACCESS ACCESS
1DENT NO { REF.} (REF.) KAPPROX) ORIGIN FIND NO DESTINATION FIND NO. REMARKS
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1DENT NO {REF.) {REF) HAPPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
401 11 20 4 4 TB109 13 12 c125 ME 12 A
402
403
Lol
4os
406
b0y
408
409
410
411
412
13
b1k
15 22| 16 5 |3 c21 oe | 18 SSWo1 1 19 & A
116 22 | 16 N 3 c22 oME | 18 SSwWo2 1] 19 A A
ay 22 | 16 4 3 c23 oE] 18 SSW03 1] 19 AN
518 2 | 16 4 3 c2 oME | 18 SSwWok 19 A A
49 22 | 16 4 b SSWo1 2 19 PL11 o8y 18 N
120 2] 16 | o 5 | sswo 2 19 | ru2 cow-g | 18 A9
AAJIR) PRINTED W USA
CODE IDENT DOCUMENT NO REV
NORMANDALE DIVISION 19333 SHEET 24 WL | 40019800 H
CONDUCTOR} FIND | GAUGE | COLOR | LENGTH ACCESS ACCESS
IDENT NO { REF ) (REF) HAPPROX) ORIGIN FIND NO. DESTINATION FIND NO REMARKS
421 22 16 " 4 SIW03 2 19 FL13 con-8] 18 [@
422 21 | 20 4 4 SSwWol 2] 20 FL14 o8| 18 A9\
423 22 | 16 4 6 TB11 2] 18 cat vE | 18 A8\ AN
424 22 16 4 5 FL11 c 18 TB11 1 18 4_{.\?.\
425 22 16 4 3 TB11 2 18 TBi11 2 18 &;‘;
426 2 | 16 4 " TB111 2| 18 ci24 w | 18 AN A
uz7 2| 16 | & | & c121 oe| 18 SSW101 1 ] LN
428 22 16 4 4 c122 OME 18 SSW102 1 19 41;\3 &
429 22 16 4 Y C123 OME 18 55W103 1 19 L/u\ ,_'@5
430 22 16 4 4 C124 OME 18 SSW104 1 19 _/135 &
431 22 16 4 6 S5W101 2 19 FL111 [co=Th 18 4&‘
432 2 16| & 6 sswioz | 2 19 FL112 Loa-t] 18 M
433 2 16 | & 6 ssW103 | 2 19 FL113 on-T| 18 A’é
43 21 | 20 4 6 SSW10k 2 19 FL114 lconsT] 18 &
435 22 16 4 6 FL11% caRT| 18 TBi11 1 18 A
436
437
438
439
440 15 | 16 4 5 ce o] 13 Xo5 12 | 1,12 A\ A
AAJIS) PROMND N USA
9-58
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R — S | e ssorzs | wi | e “H
CONDUCTOR| FIND | GAUGE | COLOR | LENGTH ACCESS— ACCESS
IDENT NO ( REF } (REF} liaPPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
15 | 16 4 ? o5 L3 | 14,12 TB10 l EE VAN
w2 |15 | 16 4 4 TB10 ol 13 FL15 oE | 13 /i Zg}_‘
M3 |15 | 16 4 5 13 o | 13 Xos 15 | %12] A4S, Ae
w15 | 16 4 7 TB10 2| 13 K05 6 | wa2]| a5
us  |15- | 16 4 4 TB10 1| 1 F116 o | 13 NS [
e J1s | 16 4 5 c132 oe | 13 K105 2 w4 AN
15 | 16 4 ? TB110 10 13 K105 13 | 14,12
e |15 | 16 4 4 8110 9 13 FL115 oe | 13| AN A
4 15 16 4 5 €133 OME 13 K105 15 | 14,12 ﬁ A;_x
450 15 16 5 7 K105 6 | 14,12 TB110 12 13 Z&
us1 f1s | 16 4 4 TB110 ul] 13 FL116 o [ 13 5 1{4&
L52 9 | 24 4 2 TB10 N 6 GRD 8 Aﬁ
453 S | 24 4 2 TB110 4 6 GRD 8 d?s;
e — T
:{*li}'l:{ll. "_"'; CODE 10ENT ’ BOCUMENT NO REV
: NORMANDATE DIVISION 19333 SHEET , . 4 ON 4019800

& CUMPONCNTS  TO6, LO2 & LO3 USE EXISTING LEADS,

FOR FIND NU, REFLRCNCLD IN CONDUCTUKRS 1 THRU 55 Sit PL 4001780C;0.C. FANCL HARNLSS,
FOR FIND NO. REFERENCLD IN CUNDUCTORS 77 THRU 144 Stc PL 4129€160; A.C, HARNLSS,
FOR FIND Nu, RLFERENCED IN CUNDUCTQRS 153 THRU 353 SLt PL 4129400Q D.C. HARNESS,

FOR FIND NU, ReFURLNCED IN CUNDUCTORS 362 THRU 373 SLE PL 4001180, 01; !.1ISC.D.C,\P7‘erf/
WIRING,

FOR FIND NU, RLFLRLNCLD IN CUNDUCTORS 381 AND 383 StE PL 40018600, C1; 150 FC.LER
SUPPLY WIRING,

A HEXAGON IN THE ACCESS FINU NU. COLUMN INDICATES THAT THE CONDUCTOR 1S ONE OF Stvizab (ALL
WITH THE SAME NUMBLR IN THE HUXAGUN) GOING INTO THE SAME TERMINAL, THL NUMBLR IN F.ONT
OF A HEXAGCUN IS THL TenMINAL FIND NO,

FOR FIND NO, REFERENCED IN CONDUCIORS 384 AND 385 SEE PL 70£05100; D.C. AND STAPT TERXMIVA! FCAKD ASSY.

FOR FIND NO. REFERENCED IN CONDUCITORS 4OOAND 401 SEE PL 708C750C; SWITCH - SUPPRESSICN, POER SUPPLY.

FOR FIND NO. REFERENCED IN COKDUCTORS 415 THRU 435 SEF PL 4128(3C0; A.C. PAIZI ASSY.

FOR FIND NO, RFFERENCED IN CO:NDUCTORS 440 THRJ 451 SEE Pl 708079CC; D.C. R:IAY PANEL ASSY.

FOR FIND NO. REFERENCED TN CONDUCTORS 452 THRU 453 SEE PL 70805400-01; D.C. REIAY TERMIIAL BCARD ACSY.

ME STANDS FOR CONNECTION NEARFST THE MOUNTED EiD.

OME STANDS FOR CONLECTION OPFCSITE THE MCUNTED END.

NOT IN HARNESS.

—~—r

AAISS

70602500 A

XN

9-59



TITLE DOCUMENT NO. REV.
ULIEAURIEIEE|  wike L1ST - wAINTENANCE PANEL ASSEMBLY L 40016700 c
. PRODUCT
minnEAPOLS miwesora| MULT. DISK DRIVE SHEET 1 OF 2
REVISION STATUS OF SHEETS REVISIONS
REV. ECO OESCRIPTION ORFT. |} DATE CHKD. | APPD.
A RELEASED /113, b m ol
B [PMS578 SEE CO GY [7-10-69 e yl7-/7
) C [PMSS®A SEE CO GV |7-10€2|ecy(7-/7

P
+
i
}
NOTES:
1. FUR MECH ASSY AND PL SEE 40066300,
13 DATE \TE
[ [ 1] (o o o [ oo Pgd oo o [
FORM AA 1672
TITLE “ " DOCUMENT NC. S
0 | I i
WIRE LISTING iWL'l 4001670C J C
e esetn MA INTENANCE PANEL ASSEMBLY SHEET 2 oF 2
CCNOLCT " FIND ' GAUGE COLOR LENGTH ACCESS. ACCESS.
DENT. | NO. | (REF.) | (REF) [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 | 6120 - 1 A3s200 |A2 ] 7 asszoc a2 | 7
2 g 1] 24 4 3 A35200 A2 7 A35201 3 13,14
3 1 24 4 4 A3DS200 | T 12 A3TP203 - 7
li
4 | 6|20 - 1 A45200 A2 7 A45200 ! B2 7
5 5 11l 24 4 3 A45200 | A2 ) 7 A45201 | 3 113,14
6 | 14 4 4 A4DS200 | T 12 | a4tP203 | - 7
7 | 11i 24 4 3 A3TB204 5 Vi A35200 B1
8 : 11; 24 [ 3 A4TB204 5 7 A4S200 B1 7
9 ul o | 3 AJTB20k ? 7 A35200 B2 f 7 |
10 | 11 24 4 3 AUTB204 é 7 ALS200 B2 7
11 11 24 4 3 A3TB204 8 7 A35200 A3 7 |
12 1| 2 4 3 AUTB20k 8 7 MS200 nl 7 ]
13 11 24 4 3 ATB204 [ 7 435200 B3 7
14 11 24 4 3 AUTB20L é 7 AlUS200 B3 7
"
T
i
s
FORM AA 1669
9-60 70602500 A
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