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SAFETY

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

outlined in IBM pocket-size cards, Forms 124-0002 and M04-8401,
issued to all Customer Engineers.

Use 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
prevented.,

Potential difference within the power contactor box 1is =48vdc
to 208vac. Potential difference within the electronic gates,
printed cards, and display back panel is -48vdc to +36vdc. Do not

remove or replace circuit cards when dc power 1s on.

The access cover door safety interlock switch must be bypassed

for some servicing procedures (e.g., recovery of data using the

tool drawer). Use extreme caution when this 1s done because the
actuator can move if d.c. 1s dropped.

Wear safety glasses when performing any work that could
possible result in parts, lubricants, cleaning solvents, oOr any
materials coming in contact with the eyes.

Access Mechanism

Because of the random and sometimes unpredicatble 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 the access assembly according

to outlined procedures., Two men must be available to handle this
unit as it weighs approximately 60 pounds and the mounting screws
are accessible only from the rear of the supporting strut.

Any time maintenance is to be performed around an actuator
with power on, the access mechanism must be set INOP and tne safety

circuits which hold the actuator output shaft detented (while thz

access cover door is removed) must be checked at least once for
correct operation before proceeding.

Power SuEElies

When a DC failure is sensed, a DC off sequence is 1initiated, but
power remains on at the gate blowers, convenience outlets, and
disk drive motor. D¢ not depend on this feature as safety

protection,
Always use fuse pullers to remove or insert fuses. Replace

plastic protective covers over fuses immediately after replacing
fuse.,
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The power supplies are heavy and should be removed with care,
Remove line cord from power receptacle and wait at least 15 seconds

after power is turned off before attempting any repair or adjustment
within any power supply.

IsoEroexl Alcohol

The 91% isopropyl alcohol used to clean 1302 Read/Write heads 1S
a flammable liquid. Therefore, keep only the quantity needed for
impending use in the customer's office,

Keep the glass bottle containing the isopropyl alcohol 1in the

sealed metal container except when in use. Replace the glass
bottle in the metal container and reseal the 1lid whenever it 1is

stored between usages.

Comply with appropriate regulations for flammable liquids
when shipping 91% isopropyl alcohol,

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 contactor 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 24vac is applied to the file (Emergency
OR : Power).

Mainline (70 amp C.B.) switch OFF,
1, 208-230 vac 1s present at:

a. Input and output of mainline filter.
b, Input to the mainline switch.,
2, 24 vac is present at the coil of K-1l.

Mainline switch and CB=-2 (30 amp C.,B.) ON.

1, 208-230vac is present at:

227-5864 (1/65) \




de Input and output of mainline filter.

b. Input and output of mainline switch.

C. Input and output of CB-=2 and K-1l,
d. InPUt tO K""'2' K""3, K-4' Tl-
2. ll10vac 18 present at:

A, Convenience outlet,

b. TB204, TB203, Tl.
3. 24vac is present at:
Q. Coil of K-1l.
b. TB204, T1.
C Power sequence panel.

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

Grounding

Convenience outlets for Customer Engineers are provided on all
machines. Convenience outlets for customer requirements may be

provided as desired; however, tne following grounding requirements
should be noted.

Machine grounding is required. Four-wire grounded power cords
are provided., The fourth wire is for grounding and must not carry
current from any source except the radio interference filter.

It is important to the safety of personnel that if any machine
of a group is grounded, all other equipment of the group must be
grounded. Grounded machines must not be placed so that it 1is
possible for a person to touch both a grounded machine and any
ungrounded metal equipment. Grounded machines do not present a
hazard in themselves; the real hazard is from ungrounded electrical
equipment,

NOTE: The word CAUTION is used in this manual to indicate procedures

that require extra precautions to ensure personal safety,

227=-5864 (1/65)
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WARNINSS

Servicing

Any +S signal level may be grounded during trouble analysis unless
that level is at the output of an emitter follower (DE card). If

a DE output is tied to +S, the +S will be transmitted to the DE
input line and represent a damaging short on the transistor driving

the DE,

Use caution when installing or removing plastic covers over
terminal blocks. Since the cover mounting springs are easily bent,
they could touch a terminal thereby snorting the terminal to the

frame. Avoid operating the file for prolonged periods of time
with the SMS card covers removed.,

Recelver

ANy time the receiver is swung out, drawers and heads are 1in an
extremely vulnerable position. DO not leave the raceiver unattended

while in this position,

Electrical arcing between the head and disk can occur if a
voltage of about 25 volts is applied between the isolated receiver

and frame ground.

Disk Array

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
reinstalled., If the access cover or the access=cover door 1s

removed, warm up stabilization is necessary (see Section 3.0).
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 any

time the actuator is not in motion without stopping the array, but
care should be taken to keep out dirt and dust.

DO not run the array if the disk-array filter 1s not securely
in place. Head and disk damage may result.

ALways handle the disks with nylon aloves to prevent
fingerprints on the disks.

Read/Write Heads

Never load the heads when they are out of the disk array.

vii
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Use only 91% isopropyl alcohol (P/N 2155966) to clean heads
and disks.

Do not put scope probes, leads, or jumpers of any kind on the
lines coming directly from the data or format heads. The heads
can be damaged and/or data destroyed by possible potential

differences.,

deraulic Actuator

The actuator housing can be damaged in the area wnere the housing

is positioned against the radial locating key if excessive torque

is applied to the radial positioning screw. TO eliminate the
possibility of damaging the actuator housing, the radial positioning
screw should be torqued to a setting of 12" 1lbs at tne wrench dial,
when using the torque wrench and adapter, Exercise caution to
assure that the wrench is used in the direction which "snaps" to
indicate proper torque (wrench is solid 1n opposite direction).

Index Transducers

Adjust the index transducers carefully, as there is a possibility
of the index slug contacting the transducer pole tip and breaking

off the slug.,

Inop Switch

Data may be destroyed if this switch is operated when the system
is not halted.

Head Arcing

To avoid nead to disk arcing, the following precautions must be
observed:

1. Do not remove receiver cables with heads loaded.

2., Do not turn power on unless ac and dc grounds are connected

together (in the system).

NOTE: The word WARNING is used in this manual to indicate procedures

that require extra precautions to prevent machine damage and/or
mal function.,

227-5864 (1/65) .
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SECTION 1 GENERAL INFORMATION

CONTENTS
1.1 INSTALLATION INSTRUCTIONS .................. 1.1
1.2 MACHINE SPECIFICATIONS.....ccec00teeenn veesels

1.1 INSTALLATION INSTRUCTIONS

1. R move packing material as specified in unpacking instructions.
Do not install drawers,

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
W . . .

in these areas can cause damage to the machine and 1ts surroundlng
area.,

3. Check input voltage. The 1302 is factory wired for 208vac
input. If 230vac Operation is desired, complete the following:

ae Remove cable wire from Bulk transformer terminal 4 and
install on terminal 5.

b. Remove cable wire from service transformer (Tl) terminal
2 and connect to terminal 3.

Coe Remove cable wire from TB300-4 and connect to TB300-5.
4. Before securing electronic frame to mechanical frame, connect
all power cables from mechanical frame to electronic frame.
Level electronic frame witn mechanical frame. Verfiy that
frame=grounding washers are secured between frames,
5. It is necessary to rearrange some of the components 1in tne

I1/0 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,

ae LAst File., or onlvy one: The End-of-Line Terminators
(TCK=-P/C §705§335 should be placed in B0Ol, B03, BO5,

B0O7, C03, and CO5.

b. Not Last File: The End-of-lLine Terminators should be
placed in B0l and B07.

6. Swing out the receiver (see Receiver Swing Out, Section 3.2).

7 Clean the disks (refer to Disk Cleaning, Section 3.1.4).

227-5864 (1/65) - l.1l




8.

9.

NOTE 3

As the drawers are installed (see Drawer Revlacement, Section
3,2.2), inspect the drawer and clean the heads. These units
are adjusted at the plant and are not interchangeable. When
the 1302 is shipped from the plant the drawers are removed
and stored in a definite sequence in a separate shipping
container. A Log of the drawer sequence by module 1is sent
along with the 1302, It is important that the drawers are
installed in the 1302 in this same sequence.

WARNING: Never load or unload the heads wnen they are out
OE tI;e arraye

Swing receiver into the array (see Receiver Swing In, Section
3.2). CHeck for binds in loading mechanism, '

It is not necessary to manually load and unload heads to

ensure correct alignment on the 1302,

10. Push access fully into disk array against inner limit stop.

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

l2. Replace access cover,

13. Before applying power, check that the voltage at customer's
outlet agrees with that shown on the 1302 nameplate.

14, Set sequence control 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,
solenoid DC, and hydraulic power supply.

WARNING: Do not load the heads.,

15, Inspect drawer profiles. (See Figure 3-17.)

16, Allow the disk array to run (see Purging Section 3.1) for 1-
1/2 hours before loading heads,

17. Load heads for 30 minutes.

18. 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 should
never be less than 60% of that recorded on the decal.

19, AFter the disks have come to a complete stop, remove the
access cover and again inspect and clean heads and disks.

20, Swing in receiver.

21. Replace access cover,.

22, Purge system for 15 minutes before loading heads.

23. 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 2 for
correct inspection frequency.
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1.2 MACHINE SPECIFICATIONS

Operating Environment

The 1302 will operate at ambient temperatures from +65°F. to 90°F,
with humidity ranges of 10% relative to 80% relative,

A thermal switch and timer are provided which i1nterlocks tne
1302 to prevent file operation outside allowable temperature limits.

The time required to "warm up" the 1302 depends upon the room

temperature (Figure 1-1). The thermal switch must reach its set
point (85° MOD II, 77° MOD I) and the timer must complete 1ts cycle

(30 Min) before file ready is on. At no time should the warm up
period be less than 30 minutes.

Physical Characteristics

Size and weight specifications for the IBY1 1302 D.S. ara given 1n
Figure 1l-2,

Input Supply Voltages

The 1302 Disk Storage unit requires a 208/230 volt, 3 paase, 60
cycle input power source. The line to line voltage tolerances

must be maintained within plus or minus 10% of the rated R4S voltage
when the file is in operation. This tolerance includes any variable
combination of steady state and/or transitions of greater than 0.5

seconds.

Bonding and grounding shall be such that the electrical
resistance between the metallic frame or shell of any electrical

chassis and the file frame, or components thereof, does not exceed
1.0 ohm wnen measured with an ohmmeter whose open circuit voltage

does not exceed 1.5 dc.
The emergency off contactor shall be operable and shall break

all incoming power to the machine including tine 24vac and llJvac
convenience circuits when the contactor is de-energized.

227-5864 (1/65) 1.3



Stabilized Room Temperature Warm Up Time

in Degrees in Minutes
65 60
70 40
90 20

Figure 1-1 Warm Up Time Requirements

Model 2

Weight

50 Frame
36'" Frame

2825 1bs.
3200 lbs.

3175 lbs.
1250 1bs.

Total Weight 4025 1bs.

4425 1bs.

Figure 1-1 Physical Characteristics Ds-r"r'ﬂ
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SECTION 2 SCHEDULED MAINTENANCE

CONTENTS

2.1 Approach to Scheduled Maintenance .... 2.1 2.3 Electronic Scheduled Maintenance Routine .
2.1.1 VisualInspection ., .....¢s 00 ¢0 2.1 2.3.1 Access Time ,...... s e e e s e s

2.2 Scheduled Maintenance Procedures ..... 2.1 2.3.2 Detent Safety Check — 01.05.03.1. .
2.2,1 Solid-State Circuits . ... ..o o 2.2 2,3.3 Index Check — 01.05.03.1.......
2.2.2 Mechanical Units . .. ¢ o o000 oo 2, 2

2.1 APPROACH TO SCHEDULED MAINTENANCE

The prime objective of any maintenance activity is to provide
maximum machine availability to the customer. Every scheduled
maintenance operation should assist in realizing this objective.

2,2
2.2
2.4
2.4

Unless a scheduled maintenance operation decreases machine downtime,

the operation is unnecessary.

Absolute cleanliness is essential to proper operation and
maintenance of this machine. A vacuum cleaner should be used to
ensure cleanliness of machine components and surrounding areas.

2.1.1 Visual Inspection

Visual inspection is the first step in every scheduled maintenance
operation. Always look for corrosion, dirt, wear, cracks, binds,
burned contacts, and loose connections and hardware. Alertness

in noticing these items may save machine downtime at a later date,

2.2 SCHEDULED MAINTENANCE PROCEDURES

Specific items of scheduled maintenance are scheduled on punched
cards processed in the Central Processing Unit for the branch
office. Details of scheduled maintenance operations are listed

in the Scheduled Maintenance Routine CHart (Figure 2-1). During
normal scheduled maintenance, perform only those operations listed
on the chart for that scheduled maintenance period. Details on
adjustments, service checks, and removal and replacement are given
in the Sections listed in the index column of the chart (Figure
2=1). OBserve all safety practices.

227-5864 (1/65) | 2.1
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2.2.1 Solid-State Circuits

Dlagnostlc programs and marginal checking are the basic tools used
in scheduled maintenance of solid-state circuits. These items are
excellent troubleshooting tools and are effective in locating

potential and intermittent troubles. When using them for scneduled
maintenance, use them only as directed on the scheduled maintenance
chart, Diagnostic programs for the 1302 are available tnrough the

system to which the 1302 is attached.

Do not adjust pulses unless the condition of the machine
warrants 1it.

2.2.2 Mechanical Units

Three basic scheduled maintenance steps that are performed on
mechanical units are cleaning, lubrication, and inspection,
Remember, do not do more than recommended scheduled maintenance
on equipment that is operating satisfactorily. Figures 2-2, 2-3,
and 2-4 are lubrication charts for the 1302 mechanical components.

2.3 ELECTRONIC SCHEDULED MAINTENANCE ROUTINE

2.3.1 ACcess Time

Adjustment

NOTE: All card and signal locations are given for MOAO. These
card and signal locations can be converted to any other access by
changing the first two characters (A6) to the following:

MOAl - A4
M1lV) - B6
M1Al - B4

To accurately adjust or check access time, the motion oscillator
must be in the fast state (o1l temperature at thermal switch =

105 F + — 3° F-

1. Adjust the single shot card (DHE-) output at A6CO04P for a 4.0
millisecond (ms) minus pulse:

A e Set rezero,

b, Jumper A6F17C To A6CO04L to provide an input signal to

the single shot for this adjustment., The "L" pin on the
card at A6CO4L s an additional input tnat is not used,
therefore, it is not shown in tne system diagrams.

Ce Remove jumper after adjustment of single snot.
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