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This edition, Form 227-5581-2, incorporates major
changes and additions to Form R27-5581-1. The
latter form is made obsolete by these changes. Any
manuals released at a later date to supplement this
manual will carry Form 227-5694, |

Address comments regarding this publication to:
IBM, Product Publications Department, San Jose, California
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SCHEDULED MAINTENANCE
This section describes scheduled maintenance objectives and

procedures. The accepted inspection routine is given in

d&tai]_ -----------------------.-;----1.1

SERVICING PROCEDURES
This section includes adjustments, removals, replacements,

and service checks of machine areas and functional units .« « « 2.1

SERVICE AIDS
This section contains specific trouble symptoms and cures,

scope aids, and servicing hints « ¢ ¢ ¢« ¢ ¢ o o o ¢ o 0 00 0 v o 3.1

LOCATIONS
This section gives locations of major components and
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SPECIAL TOOLS AND SUPPLIES
This section lists the tools and supplies that are designed
for this machine, or are necessary for proper servicing
S.1
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SAFETY

Personal safety cannot be overemphasized, To en-
sure your own safety, make it an every day practice
to follow safety precautions at all times. Become
familiar with and use the safety practices outlined

in IBM pocket-size cards, Forms 124-0002 and
MO4-8401, issued to all Customer Engineers.

Exercise caution when working around moving
parts of the machine. Parts of the body or clothing
near the machine can cause accidents if the machine
starts unexpectedly. These accidents can be prevent-
ed,

Potential difference within the power contactor gate
is -48 vDC to 208 v AC, Potential difference with-
in the electronic gates, printed cards, and display
back panel is -48v DC to +30 v DC. Do not remove
or replace circuit cards when DC power is on.

Do not short out or bypass safety features. One

such item is the access cover door safety switch.
Do not allow the access to run with this door open by

manually energizing this cover safety switch. Also

note that, although the actuator is electronically in-
terlocked with this door open, if for any reason the
solenoid DC power goes off the actuator will attempt
to move under hydraulic pressure.

Access Mechanism

Because of the random and sometimes unpredictable

motion of the access mechanism, it should be serviced

with caution, Shields and guards have been provided
and can only be of assistance when firmly in place.
Care should be taken to remove access assembly

according to outlined procedures. Two men must be
available to handle this unit as it weighs approx-

imately 60 pounds and the mounting screws are acces-
sible only from the rear of the supporting strut.

Power Supplies

When a DC failure is sensed, a DC off sequence 18
initiated, but power remains on at the gate blowers,
convenience outlets, and disk drive motor. Do not
depend on this feature as safety protection.,

Always use fuse pullers to remove or insert fuses.
Replace plastic protective covers over fuses immedi-
ately after replacing fuse.

The power supplies are heavy and should be re-
moved with care. Remove line cord from power
receptacle and wait at least 15 seconds after power

is turned off before attempting any repair or adjust-
ment within any power supply.

High Voltages

High voltage lines and connections exist in many
areas within the machine, Such voltages are
found on transformers, terminals, convenience
outlets, and the like. Contactor relays utilize
high voltages at their points, Check these con-
tactor relays with the power on only if absolutely
necessary and with extreme caution,

Power On States

Before the file is brought up to running condition
from the power sequence panel, it may exist in one
of several states of power on., In all cases, the
following assumptions are made:

1. The file is plugged into the wall,

2. The wall plug is at the specified potential.

3. An external source of 24 v AC is applied

to the file (Emergency Off Power).

Mainline (70 amp C. B.) switch is off.
1. 208-230 volts AC is present at:

a, input and output of mainline filter,
b. input to the mainline switch.
2, 24 volts AC is present at:

a. Coil of K~-1,

Mainline switch and CB-2 (30 amp C, B, ) on,
1, 208-230 v AC is present at:

a. input and output of mainline filter.
b. input and output of mainline switch.
c. input and output of CB-2,
d. input and output of K-1.
e, input to K-2, K-3, K-4,
f. TI1.
2, 110 v AC is present at:
a, convenience outlet,
b. TB204, TB203.
c. TI,
3. 24 v AC is present at:
a, Coil of K-1,
b, TI1,
c. TB204,
d. power sequence panel,

When working in these areas, remove the input power
cord or turn off AC power at customer's wall switch,



INSTALLATION INSTRUCTIONS

1. Remove packing material as specified in un- WARNING: Never load or unload the heads when they

packing instructions. Donotinstall drawers. are out of the array.
2. - Inspect machine for shipping damage especially

in the power contactor box, hydraulic power
supply, and SMS gates.

WARNING: Applying power to machine with loose or

damaged connections in these areas can cause damage
to the machine and its surrounding area.

3. Before securing electronic frame to mechanical
frame, connect allpower cables from mechani-
cal frame to electronic frame. Level elec-
tronic frame with mechanical frame. Verify
that frame-grounding washers are secured
between frames.
4. It is necessary to rearrange some of the
components in the I/O area depending upon
whether the file is the last one (or only one)
of a series of files, or if it is not the last one.
a. Last File (or only one)
The End-of-Line Terminators (TCK-),
370334 should be placed in C02, CO03,
C04, and C05. The dummy biscuit
connector (2123269) should be placed
in AO7.

b. Not Last File
The End-of-Line Terminators should
be placed in B02, B03, B04, and B0o.
The dummy biscuit connector should
be placed in AO1l.

5. Swing out the receiver (see Receiver Swing
Out, Section 2).

6. Clean the disks. Refer to Disk Cleaning,
Section 2.

7. As the drawers are installed (see Drawer
Replacement, Section 2), inspect the drawer
and clean the heads. These units are adjusted
at the plant to be interchangeable with each
other.

8. Swing receiver into the array (see Receiver
Swing In, Section 2). Check for binds in

loading mechanism.
9. Manually load and unload heads to ensure

correct alignment. Do not let the heads

unload rapidly because this will cause the
heads to pivot out of alignment.

227-5581-2 (11-62)

10.

11.

12.
13.

14,

Push access fully into disk array against inner
crash stop.

Check that the carriage way wipers are not dry
and that the way is not dirty.

Replace access cover,

Before applying power, check that the voltage
at outlet agrees with that shown on the name-

plate.
Set sequence ocontrol switches to Local -Manual

control then start disk drive motor and check
disk rotation as indicated by arrow on filter
frame. Turn on electronic DC, gate blowers,
solenoid DC, and hydraulic power supply.

WARNING: Do not load the heads.

15.
16.

17.
18.

19.

20.

21.
22.

23.

Reinspect drawer profiles.

Allow the disk array to run (purge) for 1 1/2
hours before loading the heads.

L.oad heads for 30 minutes.

Unload heads and turn machine off. Check
run-down time of disk array and compare

it to the run down time recorded on the
decal in the power sequence gate. Run-down
time at installation should not be shorter
than recorded time minus four minutes.
After the disks have come to a complete stop,
remove the access cover and again inspect
and clean heads and disks.

Manually load and unload heads to ensure
correct alignment.

Replace access COVer.

Purge system for 15 minutes before loading

heads.
Reinspect the heads and disks again at the
end of the first, second, and third weeks

of operation. After that time, refer to the
scheduled Maintenance Routine Chart in
Section 1 for correct inspection frequency.

Installation Instructions 5
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Adjust Oscillator.
1. Set up a program loop to servo 100 tracks
and back.

2. Scope the 33 count trigger at 6C17B and sync
on "'+ glob got-to~go' at 6B21D. Adjust oscil-
lator at 6C06, so that 6C17B goes plus at
140 ms (+2 ms).

3. Scope '"access ready' at 6A16C. Readjust

oscillator to obtain 180 ms (+0 ms -2 ms),
from '+ glob got-to-go'' to "access ready. "

4, Set up a program loop to servo 8 tracks and
back.

5. Sync on "+ got-to-go'' at 6B25A and scope
'"access ready' at 6A16C to verify 50 ms
(+0 -2 ms) from ''got-to-go' to ''access
ready. "

6. If greater than 50 ms, reduce oscillator until
50 ms (+0 -2 ms) is obtained.

7. Readjust single shot (6C04) to get 180 ms

(+0 -1%). Do not adjust the single shot pulse
shorter than 2.0 ms or longer than 5.0 ms.

8. Sync on "+ glob got-to-go' at 6B21D and
again scope the 33 count trigger at 6C17B
to verify that the time from ''glob got-to-go"'
to the turn off of the 33 count trigger is
140 ms (+2 -2 ms).

9. Scope the 17 count trigger to verify that the

time from ''glob got-to-go'" to the turn off
of the 17 count trigger is 115 (+0 -10 ms).

Detent Safety Check — B7. A5, 03.1

Detent safety is an indication that the access has
slowed enough to allow the detent to be inserted

safely.

Figure 1-4. Short Stroke

1.4

1. Adjust the detent safety integrator (TED -
01A5E12) so a single pulse at the input
(pin D) causes a -S pulse out 01A5E12F
of at least 7 milliseconds duration,

2. Set address 50 in the access register.
Set and reset the register and observe
01A5E12F with an oscilloscope. If the
signal looks like Figure 1-4, the integrator
pulse is too narrow and should be increased
so the picture resembles Figure 1-5,

3. Set and reset different addresses in the ,
access register, detent safety must resemble

Figure 1-5 on any address change greater
than 50 cylinders. Additional spikes may

be seen in the long gap (Figure 1-5) but
are of no significance.

4, Address changes from 10 to 49 should
also resemble Figure 1-5, but the shorter
strokes may begin to resemble Figure 1-4.
Changes of less than 10 cylinders will be
very erratic about indicating not detent
safety condition.

Index Check B7,A5.03.1

Check the time from leading edge of early index
(01A5E07B) to leading edge of late index (01A5EQ7C).

This should be 475 £ 15 microseconds. If this time
cannot be met by adjusting the late index circum-

ferentially, then check motor speed for possible
bearing trouble,

_.I ‘k At least /7 ms.

Figure 1-5. Long Stroke
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DISK ARRAY

WARNING: If any of the disk array shields are
removed, the disks must be cleaned and the disk
array must be purged after the shields are re-

installed. If the access cover or the access cover
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door is removed, only purging is necessary. Never

run the disk array with shields removed. Never
leave the covers off the disk array except when

necessary for servicing, The access cover door
in the access cover may be opened at any time

without stopping the array, but care should be

taken to keep out dirt and dust.,
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Compressed Air System

Purging

Purging is the process of removing airborn foreign
particles from the disk array chamber. These
foreign particles are removed by running the array
with the heads unloaded thereby replacing the air
in the pressurized chamber with filtered air for a
prescribed interval of time. The benefit of purging
may not be readily apparent, since there is no
immediate measurable effectt However, failure
to adhere to the process will invite catastrophic
consequences, Purging is mandatory,

The purging process will not remove large par-

ticles., Therefore, it is essential to maintain ex-
treme cleanliness when the pressurized chamber

Servicing Procedures 2.1
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or its auxiliary areas are exposed to outside en-
vironments during servicing.

Purging is performed by placing the file in a
"Tocal- Manual' mode and manually starting the
disk drive motor only. After allowing the disk
array chamber to be purged for the prescribed
interval, manual sequencing operation may be
resumed and the control switches restored to
'""Remote- Auto. "

As a broad guide, purging durations are tab-
ulated below without defining environment, Con-
tinued good judgment should be exercised in
establishing a sound purging time for each and

every occasion,
Purging Time (minutes)
Good Poor
Environment | Environment

10 15
15 - 30
30 60
45 90
45 90
45 90

1., Remove AC and DC file power,

2. Remove the canopy over the disk array after
it has been vacuumed to remove accumulated
dust.

3. Remove filter by loosening the thumb screws

and rotating the filter retaining hooks.
4, Lift filter off the filter holder surface, being

careful not to allow any loose dirt to drop into
the array.

5. Vacuum the machine area under the filter,
being careful to vacuum all corners where
particles may accumulate.

Service Activity
Performed

Access Cover Door
Removed (with Disk

Array stationary)
Access Cover Removed

Any Disk Array Shield
‘Removed

Disk Replaced
Filter Replaced

Shaftmotor Replaced

DISK ARRAY FILTER

Removal

2.2

Replacement

1, Remove the replacement filter from the box
and plastic bag in which it is shipped. Handle
with care so filter will not be damaged in any
way.

2., Check filter by holding it next to a strong
light and looking through filter. If any tears
or pin holes of light are seen, the filter must

not be used.
3. Place the filter in position with the gasket

resting on the filter holder. Check that the
filter seats all around the holder surtface,
then tighten the filter retaining hooks by
hand as tightly as possible.

4. Run the array with the actuator at track 0 and
the heads unloaded for 45 minutes to purge
the system and the new filter, Remove the
filter after the array has stopped, revacuum
as before and re-assemble the filter to the
machine,

WARNING: Do not run the array if the filter is not
securely in place, as head and disk damage can

result.

5. Remove actuator cover and clean disks by
using the disk cleaning paddle covered with
lint free tissue. If dirt adheres to the disk
surface, isopropyl alcohol may be used on
the tissue (see Disk Cleaning).

6. Vacuum all areas and surfaces exposed by
the actuator cover removal. Replace the
actuator cover.,

7. Purge array for 15 minutes before loading

heads.

DISK ARRAY SHIELDS

Plastic Shields - Front and Rear ( Figure 2-1)

Removal

1. Remove AC and DC power,

2. Vacuum false floor and all surfaces surrounding

the shields,
3. Remove access cover (see Access Cover).
4, Remove vertical trim (Figure 2-1),
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Figure 2-1. Disk Array Shields
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5. Loosen the captive center screws and remove
the shield,

6. Use a vacuum cleaner to remove any foreign
particles from the surfaces and rubber seals
exposed by the shield removal. Do not vacuum
the disks.

Replacement (Figure 2-1)

1. Clean the plastic shield with isopropyl alcohol
and lint free tissue.

2. Secure the shield loosely with the captive
center screw, |

3. Install the left vertical trim (nearest the
index shield) as far as possible toward the
plastic shield and tighten trim holding screws.

4. Tighten the center captive screw.

5. Install access cover (see Access Cover).

6. Install and adjust the right vertical trim so
that it retains the access cover securely but
allows the access cover to be removed with-
out loosening the trim holding screws. Tighten
the trim holding screws,

7. Purge the array for 30 minutes.

Index Shield (Figure 2-1)

Removal

1. Remove AC and DC Power.

2. Vacuum false floor and all surfaces around the
shield.

3. Remove the two rear most screws from the top
and bottom of the front support casting and
rotate casting 90° away from the disk array.

4. Remove vertical trim from each side of index
shield.

5. Remove shield holding screws and shield. Do
not remove the blue air duct from shield.

6. Use a vacuum cleaner to remove any foreign
particles from the surfaces and rubber seals
exposed by the shield removal. Do not vacuum

the disks.

Replacement

WARNING: Back off tranducers one revolution before
installing index shield, This is to allow for any dif-
ference in compression of the rubber gasket around
the disk array when the shield is replaced.

1. Replace index shield and secure with shield
holding screws, .

2. Place vertical trim as close as possible to
plastic shield and secure in place,

3. Adjust transducers (see Index Heads).

4, Purge array for 30 minutes,

2.4

Access Port Shield (Figure 2- 1)

Removal

1., Remove AC and DC power,

2. Vacuum false floor and all surfaces around
the shield,

3. Swing out all receivers (see Receiver Swing

Out Procedure).
4. Remove vertical trim from each side of shield,
5. Remove shield holding screws,

6, Lift shield approximately 1/ 4" and remove
from rear of machine.

7. Vacuum all surfaces exposed by shield removal,
Do not vacuum disks.

Replacement

1. Replace access port shield and secure with
shield holding screws.

2. Install and adjust the vertical trim so that
it retains the access cover securely but
allows the access cover to be removed with-
out loosening the trim holding screws, Tighten
‘the trim holding screws,

3. Swing in receiver (see Receliver Swing In
Procedure).

4., Purge array for 30 minutes.

INDEX HEADS

Service Check

The +S output pulse of the index amplifiers (TkB-
01A5E07B and 01A5E07C) should be a minimum

of 25 microseconds (Figure 2-2),

Figure 2-2. Correct Index Figure 2-3. Incorrect Index
Pulse Pulse

If either output resembles Figure 2-3, check the
respective index amplifier input for a minimum
shift of 1.3 volts, If less than 1,3 volts, adjust
the transducer air gap.

The time between the positive leading edges of
the outputs at the early and late index amplifiers
should be 475 microseconds plus or minus 25 micro-
seconds (Figure 2-4).



H 475 psec + 25 psec

Figure 2-4.

aa ] EE

Early to Late Index Timing

Adjustment

Adjust the gap between transducer pole tip and disk
pole tip by rotating transducer until the required
voltage output is obtained (Figure 2-2), Gap should
be .015" +.005".

WARNING: Adjust transducer inward slowly, as
contact with disk pole tip can cause serious damage.

Replacement

1. Mount the index-head assembly to the index
shield so that both transducer pole tips are
in horizontal alignment with the index pole
tip on the format disk within . 020". Tighten
nut to retain the index-head assembly,

2. Locate register plate relative to the bottom
surface of the index-head assembly and tighten
nut,

DISKS

Cleaning

Any time that any of the disk array shields has been
removed, the disks must be cleaned. This cleaning
1s very important and must be done carefully as out-
lined below. Cleaning can be done through the access

entry port of the disk array shield. Use only isopropyl
alcohol for cleaning disks and heads.

CAUTION: Isopropyl alcohol and its vapors are

flammable and must be kept away from open flames
or lighted cigarettes.

1. Swing out receiver and secure with swing-out
brace. If drawers have been removed, it is
not necessary to swing out receiver;just return
it to the outer crash stop.

2. Wrap the disk cleaning paddle with an approved
lint free tissue dampened, not soaked, with

isopropyl alcohol. A tissue that is soaked in

alcohol can dissolve part of the dirt that is being
removed and redeposit the dirt on the surface of

of the disk. However, a completely dry tissue
should not be used either.

3. Place paddle between disks and rotate the disk
array manually (Figure 2-5). If the surfaces

227-5581-2 (11-62)

Figure 2-35.

Cleaning Disks

of the disks are wet after cleaning, too much

alcohol was used on the tissue, and the disks
should be cleaned again properly.

. Clean the disks until the contamination is re-

moved. If the first tissue comes out dirty,

reclean the disk. Use clean tissues for each
surface of the disk.

When it is necessary to clean individual disks that
are not in the file, place the disks on a flat cushioned
surface (for example, a desk or table padded with
several layers of lint free tissue) to prevent scratch-
ing the recording surfaces of the disk.

1.

Wipe the top surface of the disk with a tissue
dampened with isopropyl alcohol. The surface
of the disk should dry shortly after the tissue

is removed. Use fresh tissues when the original
tissue becomes dirty and for each new disk
surface that is cleaned.

. Turn the disk over and clean the bottom side.
. Replace any disk that does not clean well or has

deep scratches.

WARNING: Handle all disks with nylon gloves to pre-
vent putting fingerprints on the disks.

Removal
1, Obtain disk replacement kit (P/N 2108433) from
Emergency Parts Center (E. P.C.).
2. Remove AC and DC {ile power.
3. Remove glass doors from both sides of the
machine,
4, Swing out receiver and remove drawers. After

drawers are out, secure receiver with swing-
out brace.

Servicing Procedures 2. 5
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Figure 2-6. Disk Scribing and Aligning Fixture

5. Remove canopy grill and disk array filter,

6. Remove all shields that house the disk array.

7. Mount the disk scribing and aligning fixture

assembly (Figure 2-6) to rear support casting

and tighten the two screws to 140 £+ 10 inch lb
torque.

WARNING: Do not loosen these screws until disks
have been reinstalled and realigned.

8. Rotate shaft motor until high point arrow
(H 4 P) is at front of machine as shown in
Figure 2-7.

9. Lock shaft motor with the shaft motor clamp
to keep disks from rotating during the disk
scribing operation (Figure 2-8),

NOTE: If the disks have been previously scribed,
these scribe marks may be used for re-
alignment, and rescribing is unnecessary;
however, verify that all disks are scribed
and properly aligned before using any pre-
vious marks,

If the previously scribed marks are not
to be used, mark them out with a narrow
(1/8" to 1/4") ink strip. (A wide strip could
be confused with the error ifree area.)

10. Insert the disk scribing tool assembly into
housing (Figure 2-6). Rotate scriber until

2.6

11,

12,

13.

14,

15.

16,

17,

point is just short of making contact with

edge of disk (Figure 2-9). Move scribing
tool up and down over the full length of disk
edge, while slowly rotating scriber, until
disk is scribed. Start with top disk and
repeat this sequence until all disks are
scribed, Back out scriber while moving
from one disk to another, Remove scriber.
Remove locking bolt (Figure 2-7). During
this removal process, the locking bolt will
exert a lifting force on the bottom of the
screw retaining plate. This lifting force will
raise the screw retaining plate and the shatt
support, thereby separating the shatt support
from the motor stationary shaft, Do not
remove locking bolt or shaft support from
top casting, but raise it so that its underside
is flush with bottom of top casting. Block in
position to prevent its falling and damaging
disk surfaces, (Use wooden block from Disk
Alignment Kit,)

Remove the two rearmost screws from the
top and bottom of the front support casting
and rotate casting 90° clockwise, away from
the disk array (Figure 2-7).

Remove the six screws (Item@ Figure 2-10)
which fasten the impeller housing assembly
to the top casting.

Remove four screws (Item Figure 2-10)
which fasten top bowl assembly to top cast-
ing., Remove top bowl through front of the
machine (Figure 2-11).

Remove four screws (Item@ Figure 2-10)
which fasten impeller to top clamping ring.
The impeller housing cover, impeller housing,
and impeller can be removed through the
front of the machine as an assembly (Figure
2-11).

Remove the six disk clamping ring screws
(Item@ Figure 2-10) and the clamping ring.
As each spacer and disk is removed from the
shaft motor, index them numerically on the
top side with a brush type ink pen., Mark disks
in the uncoated area where the disk part numbe:1

is stamped. Start numbering spacers and
disks with #1,

Replacement

NOTE:

Use a vacuum cleaner (approved IBM style)
during disassembly and reassembly to remove
chips and dirt generated by removal and re-
placement of screws, Before restacking
disks, vacuum disk-array chamber thoroughly
and search out all corners and crevices to
remove any accumulated dust, dirt, and chips.
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Figure 2-8. Shaft Motor Clamp

WARNING: Precautions should be taken to prevent
dropping any metal chips or dirt into the top of the
shaft motor or disk array during assembly.

1, If the spacer below the clock disk was removed,
install it with its scribed mark aligned within
. 5" of the shaft motor high point (H} P). All
other spacers are self aligning and must be
installed highest numbered spacer first. Check
each spacer spring for damage and replace if
necessary,

2. Install first disk (highest numbered) with P/N
facing upward. The leading edge of error free
sector (dimple on edge of disk) must be aligned
within , 5" of the shaft motor high point (H ¢ P).

WARNING: Do not rotate disks after they are put on

the spacer; the spacer aligning blocks can shave the
disk inner edge.

3. Install microscope into disk aligning fixture
in scriber mounting. Rotate microscope until
the vertical cross hair is lined up with the
center of the scribe mark (Figure 2-12).

4. Install balance of disks and spacers in numer-
ical sequence. Wipe each disk with isopropyl
alcohol and lint free tissue. Replace any
scratched disks. Align each disk as it is
installed.

2.8

Figure 2-9.

NOTE:

2.

Disk Scribing

NOTE T-1301: If the sector disk is replaced align

the index scribe mark on sector disk within
. 010" of the pole tip on format disk (Figure
2-13). If a format disk has been replaced,

align the leading edge of the pole tip on
format disk in the top module to the leading
edge of the pole tip on the format disk in
the lower module within ., 062" measured

as viewed in the microscope.

Due to the thickness of the rubber gasket on
the spacer assembly on the two module file,
it is possible that only 49 disks can be in-
stalled the first time., It is necessary to
install the top spacer assembly and the top
clamping ring to compress the array. Use
the three long clamping-ring screws to
secure the disk-clamping ring to the shaft
motor, Tighten the disk-clamping ring
screws evenly with 230" + 10" Ib. torque.

Remove screws, clamping ring, and top
spacer and install last disk and reclamp
to 230" £+ 10" 1b torque. Recheck two or
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Figure 2-11. Disk Array Assembled Figure 2-12. Magnified Scribed Line on Disk
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P/N 2122923

Figure 2-13. Sector Disk (T 1301)

three disks to verify that the scribe marks
have not moved during the clamping op-

eration,
6. Check disk runout of every fifth disk with

dial indicator from Disk Aligning Kit.,
Measure runout at 3/16" + 1/16" from the

edge of the disk while turning the array
manually through a full revolution., Run-
out should not exceed a total indicator
reading of , 020", Measure runout from
the bottom surface of the disk,

7. Remove the disk aligning tool from the rear
support casting, place in shipping crate, and

return to E, P, C,
8. Install disk array shields,

9., Clean the disks, Refer to Disk Cleaning.

10. Mount the drawer assemblies to the receiver
(refer to Drawer Installation), swing in the
receiver (refer to Receiver Swing In Procedure),
and mount the access cover.

11, Purge the file for at least 45 minutes before
loading the heads on the disks under power,

12, Perform a complete read/rewrite of the file
to align formats, addresses, and data,

DISK SHAFT MOTOR

Service Check

The start of a shaft motor failure may be indicated by:
1. Noisy bearings

2.10

Timing problems in the machine

Overloads do not stay closed

Thermal switch opens on starting

Rundown time less than 60% of that recorded
on decal,

Q1 o QW IO

Removal

Order the following parts from the emergency parts
center, B/M 2115248 (Shaft Motor and Instructions),

B/M 2108430 (Fixture-Disk Aligning), B/M 2108247
(Shaft Motor Hoist Assembly and Instructions).
Special tools required for replacement will be
shipped with the shait motor,

Disk Drive Thermal Overload Switches

Service Hint

A "'spare'' thermal overload switch is installed on
the disk drive motor. Should the switch become
defective, the spare switch can be installed by
interchanging the leads X2 and X1 located in the
contactor cabinet (Figure 2-14). The switch

appears on page B7.C1.05.0 of the 1301 system
diagrams.

RECEIVER ASSEMBLY

Swing-Out Procedure (Figures 2-15 and 2-16)

1. Remove all power to machine.

White Lead (Common)

Black Lead Labeled X3
from Shaft Motor
Labeled X]
Black d
DDOL-2 DDOL-I (Tu::d é::k)
oG °C ? Labeled X2
Y & ® * &
. [
o I

Figure 2-14. Additional Disk-Drive-Motor Thermal
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B O

J1

Release the nylon dowel in the lower left-hand
corner of the inner glass-door moulding by
moving the dowel retaining slide (under mould-
ing) to the right.

Remove access cover.

Move carriage to outer limit stop.

Retract carriage locking pins. Apply a slight
inboard pressure on the receiver to aid re-
traction. Do notpress on arms or stiffeners.
Move linkage release lever to unlocked position
toward receiver hinge shaft. Move rail linkage
so that it clears roller on rack assembly.

Swing receiver out carefully. Make sure gimbal
rings clear the disk array shields and glass
doors.

Engage swing-out brace with knob on locking pin.

WARNING: Any time receiver is swung out, drawers

and heads are in an extremely vulnerable position.
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Do not leave the receiver unattended while in this
position,

9. Cover access-entry port with a lint-free tissue.

Swing-In Procedure (Figures 2-15, 2-16, and 2-17)

WARNING: Never load heads when they are out of

the disk array.

1. Check that all arms are in contact with stiffen-

er ends.
2. Swing in receiver and align heads.

a. Remove swing-out brace.
b. Move carriage to outer limit stop.

c. Move linkage release lever to unlocked
position. Move rail linkage so that it

clears roller on rack assembly.

Servicing Procedures 2,11
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Figure 2-16. Receiver in Servicing Position

d. Swing receiver in carefully. Make sure Microswitch Adjustment).
that carriage is against outer limit stop 5. Check drawer assembly profile.
and channel straddles rack roller. a. Move carriage to outer limit stop position
e. Press on receiver to seat locking pins. and check clearance between each head-
Do not put any pressure on arms and pair profile and the disk surfaces when
stiffeners. the heads are unloaded. The distance
f. Return linkage release lever to locked between head and disk should be a minimum
position - approximately perpendicular of .050" on each side of drawer profile
to face of strut. (Figure 2-17). Profile should be checked
o, Manually rotate main drive link to load throughout a complete disk revolution by
and align heads with disk surfaces. Un- rotating the disks manually. This same
load the heads. procedure should be followed with the
3. Check head unload and microswitch contact. carriage positioned against the inner limit
When in proper adjustment, .090' gage stop. To adjust the receiver relative to
should place main drive link in a horizontal the disks, add or subtract shims from
position. shim spacers next to small diameter hinge
4. Check electrical contact of swing-out inter- arm (Figure 2-18).
lock microswitch (see Swing-Out-Interlock b. Move carriage to inner limit stop. Sight

2.12



Disk Spacer

2

Figure 2-17.

WARNING: Do not rotate disk array or move carriage

\\\

c. Load heads by picking R-125.

]

Drawer Assembly Profile

along disk spacers as carriage moves in so
closing gap between gimbal rings and disk

spacers is visible. Pitch pivot screw on
gimbal ring should have a visible clearance

from spacer when carriage is against properly

adjusted inner limit stops.

coil to ground.)

while heads are loaded.

0.

Check head load and microswitch contact.

a. Check that cable is within scribed lines on
gear surface, which indicates proper over-
center position. Be sure there is no gap on
rack during measurement (see Gear and
Rack Adjustment).

b. Check for a . 110" crank-to-crank spacing

and clearance between crank and main
drive link (see Cable Adjustment).

. Unload heads by releasing R-125.

. Return carriage to outer limit stop.

. Looad heads by picking R-125. (Tie R-125-A

coil to ground.)

f. Check that gear is past top dead center
(between the scribed lines). Check for a
minimum clearance of . 005" between rack
roller and rail, when there is no gap on
rack (see Air Cylinder Nose Adjustment).

g. Check that head-load microswitch is made.

@ QO

. Check proper engagement of torsion spring

fingers with arms.

. Unload heads by releasing R-125.
. Reinstall access cover and purge (see Purging).

. Move carriage to inner limit stop before

hydraulic power supply is started. This is

227-5581-2 (11-62)

(Tie R-125-A
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Disks
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.050" minimum on Top and Bottom of Drawer Profile

necessary because the action of moving the
carriage back and forth has "uncalibrated

the hydraulic circuit.

RECEIVER AS AN ASSEMBLY

Removal (Figures 2-15, 2-16, 2-18 and 2-19)

~J

. Swing out receiver (see Receiver Swing-Out

Procedure).

. Remove drawer retaining pin and drawer

assemblies.

. Looosen but do not remove the screws and nuts

that secure adapter to buttress (top and bottom
buttress) (Figure 2-19).

. Remove screws that retain adapter on hinge

arm assembly (top and bottom hinge arm)
(Figure 2-19).

. Loosen but do not remove large-diameter hinge

cap.

. Loosen but do not remove hinge shaft nuts.
. Disconnect two taper pins for swing-out inter-

lock microswitch (use special extraction tool).

. Remove data and format cable paddles from

their corresponding electronics panel. Dis-
connect interlock switch cable at its connector,

HO04 (behind strut).

. Remove flex-cable actuator bracket.

10.
11.

12.

Draw cables through casting port.
Remove cable-bracket nut and cable clamp.

Remove both hinge caps. Remove receiver.
This step requires two people.

Servicing Procedures 2.13
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Figure 2-18. Hinge Shaft Assembly
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Hinge Arm nuts that secure adapter to buttress (top and
Assembly bottom buttress assemblies) (Figure 2-19).
Adapter 7. Feed cables through casting port.

Qo

. Mount flex-cable actuator bracket.

Washer
9. Check that the receiver and cable bracket are
Remove electrically isolated from carriage.
B tr s St:;s:s 10. Connect swing-out interlock microswitch taper
pins, (use special insertion tool) data and format
Receiver Loosen but do cable paddles, and interlock switch cable con-
Assembly ggler:;nove these nector, HO04.
11. Swing out receiver and engage swing out brace.
12. Install drawer assemblies and drawer retaining
pin. '
Screw 13. Swing in receiver (see Receiver Swing-In Pro-
cedure).
Insulating Metal
Washer Washer
Bushing N Adjustment
Spacer __‘T-
Adapter Ll Head Unload. Proper position of unloaded heads
requires a .090"" distance between the stop screw and
Hinge Arm et - main drive link when the main drive link is in a hori-
Assembly zontal plane (Figure 2-20). Proper adjustmentcanbe
Nut attained in the following manner:
1. Loosen jam nut.

Figure 2-19.  Buttress and Adapter Assembly 2. Adjust stop screw. The specified distance can
be obtained by positioning the link horizontally
with the stop screw using either of the following

Replacement (Figures 2-15, 2~16, 2-17, 2-18, and 2-19) methods and then by turning the screw counter-
clockwise three turns.

" 1. Move carriage to outer limit stop. a. Adjust the stop screw until the ends of the
2. Position receiver hinge arms on shaft assembly. main drive link are equal distances from the
Ensure correct position of washers, felt shields, top of the receiver, '
and spacer during assembly. This step requires b. Place the end of a scale rule against the
two people. actuator face as you would a carpenter's
3. Loosely assemble hinge caps to arms. square and align link to the edge of the rule.
4. Swing in receiver and press to seat locking 3. Tighten jam nut.

pins. 4. Adjust head unloaded microswitch so that the
0. Install cable bracket nut and cable clamp. switch just makes with a . 020" gage between
6. Tighten hinge assembly: , the stop and main-drive link.

a. With shaft assembly against retained
bearings, tighten hinge cap screws while Head Load. The head load adjustment is done in
maintaining an even gap on each side of three steps. These steps must be done in order.
cap.

b. Loosen each cap screw by turning it approx- Gear and Rack. Proper over-center relationship of
imately 30°. This allows shaft to move gear and rack exists when there is no gap at rack
within caps during following step. and cable is within scribed lines on gear surface

c. Torque nuts to 50" + 10" 1b. Place a set (Figure 2-21). (Use a 6'' scale as a square placed
screw wrench in one of the holes provided against the gear surface to determine if the cable
in ends of the shaft, or use a wrench on lies between the scribed lines.) These scribed
the opposing nut to keep shaft from turning. lines indicate the required .018'" to .096' over-

d. Tighten cap screws. center perpendicular distance from pin to a line

e. Replace the two screws that retain adapter passing through the gear center and tangent to the
on hinge arm assembly. Tighten screws and outside diameter of roller.

227-5581-2 (11-62) Servicing Procedures 2. 15



Main Drive Link

Head
Unloaded

Microswitch

Adjusting
Screws

Jam Nut /
Stop Screw

Oil with #6

Figure 2-20. Head Unload Adjustment

Proper adjustment can be obtained in the follow-

ing manner:

1. Unload heads and release head unload spring.

2. Loosen cable keeper screw and move keeper

away from roller.

. Disengage cable from roller.

4. Loosen gear mounting screw sufficiently to
allow gear to be disengaged from rack. Check
rack freedom in guides. Rotate gear to obtain

o

2.16

Head Unload
Spring

Crank Coupler

et ——————————————————— Drive Cable

Oil with f6

proper relationship of gear and rack. (One
tooth rotation is equivalent to .078" at the pin.)
5. Tighten gear screw and recheck over center
position.
6. Engage cable in roller, reset cable keeper, and
engage head unload spring.

Cable (Figures 2-21 and 2-22). Proper cable length

can be determined only when gear and rack relation-

_.ﬂ‘.



Heads

Unloaded
Microswitch

Cable Keeper

Rack
Mounting Bushing
Screws Mounting
Screw
Rack
Guide

Figure 2-21. Gear & Rack § Cable Adjustment

~ ship is in proper adjustment.
With heads loaded and no gap at rack, the
average distance between the pair of cranks that

are opposite the 1/8' square mark on the receiv<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>