




























































































































































































































































































































































































































































































d. Observe that Not On Cylinder is a logic 1 for 1.75
(+8.35) milliseconds.

e. Prepare drive for return to on-line operation.

On Cylinder Pulse Check - This procedure measures
duration of On Cylinder pulse.

a. Prepare drive for use with test software or FTU.

b. Command continuous seeks between cylinders 000 and
nal. !

c. Connect and set up oscilloscope as follows:

° Connect channel 1 to A87-22A (+Cylinder Pulses).
° Trigger positive internal.

° Set other controls as appropriate to make
measurements required 1in step 4 of this
procedure..

d. Observe that On Cylinder is a logic 1 for 0.3 (+0.05)
milliseconds.

e. Prepare drive for return to on-line operation.

On Cylinder Switching Level Check - This procedure checks
the level at which the On Cylinder Sense signal goes
true. This should occur at each zero (track) crossing.

a. Prepare drive for use with either test software or

FTU.

b. Set up and connect oscilloscope as shown in Figure
3-25.

c. Command continuous seeks between cylinders @80 and
ga2.

d. Check that resulting waveforms agree with those shown
in Figure 3-25.

e. Set up and connect oscilloscope as shown in Figure
3-260

CAUTION
While performing step 6, refer to
paragraph 3,15 and perform that entire
procedure before proceeding to step 7.
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OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS / DIV

CH1 -0.2V/CM
CH2 -NOT USED

TIME /7 DIV
A-0.1MS/CM
8- NOT USED

- TRIGGERING

A-POS EXT, AO8-31B (+ON CYL SENSE)
B-NOT USED

PROBE CONNECTIONS
CH I TO A18-09B (+TRACK SERVO SIGNAL)
CH2 TO NOT USED

0.41(10.08)v7;:\;{;"“"'""-'-------:: ----- ISR IS S

0.41(+0.08)V /
. n

Figure 3-25 On Cylinder Switching Level - Waveform I
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OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS / Div
CHiI-0.5V/CM
CH2-NOT USED

TIME / DIV
A-0,2MS/CM
B-NOT USED

TRIGGERING
A- NEG EXT, A08-31B (+ ON CYL SENSE)
B- NOT USED '

PROBE ‘CONNECTIONS
CHI TO A18-098 (+ TRACK SERVO SIGNAL)
C 2Tn NOT USED

3 CH I
+o.95(1.1)v/ 3

1
]

-0.95(+.1)V . :
\. I CH2

9W26
Figure 3-26 On Cylinder Switching Level - Waveform II

f. Observe display while manually moving carriage in
forward and reverse directions. Check that resulting
waveforms agree with those in Figure 3-27.

e. Prepare drive for return to on-line operation.
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OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND 1 1 + # 4+ + + 4

PERE B

VOLTS /DIV AT
CH1=0.1V/CM (READ SCALE AS 100MV) -

CH2~-NOT USED . \:
A VA  VOU N SO

TIME / DIV Aerevegereeferet oo,
A= 2MS/CM :\\\ /
8- NOT USED

SEE NOTE |

TRIGGERING (POSITIVE/EXTERNAL)Y feeeeefenees I -......: .......... N S R
A- INDEX [ N 4+ 2 4 4 4
B-NOT USED 1 i

<
P
_+____

PROBE CONNECTIONS
CH I TO A19-TPC (FINE POS ANALOG) INDEX SYNC
€H2 - NOT USED

NOTES: e

1. MORE THAN NORMAL RUNOUT RESULTS ; ?
IN THE WAVEFORM HAVING A 60 Hz “ P
SINUSOIDAL COMPONENT AS SHOWN ON B A \J w f /\ Dy
WAVEFORM A. AS AMOUNT OF RUNOUT AV 3

INCREASES, THE PEAK TO PEAK AMPLITUDE ‘ h
OF THE 60 Hz COMPONENT INCREASES. [ b¢ |

SEE NOTE 2
2. NORMAL RUNOUT IS SHOWN ON WAVEFORM B. "I AR I S R A L """"""
IN THIS CASE, THE AMPLITUDE OF THE 60Hz -+ T T 1 m T T T
SINUSOIDAL COMPONENT IS LESS THAN
400MV PEAK TO PEAK. 9W27

Figure 3-27 Track Following Check Waveform
10. One Track Seek Time Check =~ This procedure checks the
time it takes for the positioner to move from one track
to another.
a. Prepare drive for use with test software or FTU.
"b. Command drive to perform one cylinder sequential
forward seek, starting at cylinder @09 and ending at
822. Perform a read operation between each, seek.
c. Connect and set up oscilloscope as follows:
° Connect channel 1 to A@7-03A (+On Cylinder).

° Trigger negative internal on A@7-87A (-Forward
Seek) .

° Set other oscilloscope controls as appropriate
for making measurements required in step 4.

3-55



11.

12.

d. Observe that signal is low.for 8 millseconds or less.

e. Prepare drive for return to on-line operation.

Positioner Offset Voltage Check - This checks the offset
level produced by a servo offset command. The
measurement is made on the Track Servo signal which
normally has an average dc level of zero when the drive
is on cylinder.

a. Prepare drive for use with either test software or
FTU.

b. Command direct seek to cylinder 400.
c. Connect and set up oscilloscope as follows:

) Connect channel 1 to Al8-09B (+Track Servo
Signal).

° Set channel A sweep trigger mode to AUTO.

° Set other controls as appropriate for making
measurements required in step 4.

NOTE
Measure average dc level in steps 4 and
S.

d. Command carriage offset plus (forward offset) and
observe that the scope indicates +0.6 (+0.1) V.

e. Command carriage offset minus (reverse offset) and
observe that the scope indicates -0.6 (+08.1) V.

f. Prepare drive for return to on-line operation.

Track Following Check - This procedure checks the ability
of the heads to accurately follow the track. Inability
to stay on track may be caused by excessive runout of the
disk pack or spindle assembly. Runout is the degree to
which a rotating disk pack wobbles off its center of
rotation.

Inability to stay on track is also caused by the servo
logic beingunable to respond to allowable runout.

If the heads do not accurately follow the track, read
errors may occur and the drive may also intermittently
drop the On Cylinder signal,
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Prepare drive for use with test software or FTU.
Command direct seek to cylinder 400.

Connect and set up oscilloscope as follows:

° Connect channel 1 to Al9-TPC (Fine Position
Analog) .

° Trigger positive external on A@6-TPC (Index).

° Set other controls as appropriate to make

observations required in remainder of this
procedure.

Observe display and refer to Figure 3-27. As runout
increases, waveform sinusoidal amplitude increases.

Interpret display as follows:

. If amplitude of 60 Hz sinusoidal component of
waveform exceeds 400 mV peak to peak, it |is
excessive and a problem exists with either drive
or disk pack. In this case, note point at which
waveform syncs with Index, and proceed to step 6.

° If waveform sinusoidal amplitude does not exceed
400 mV the drive or disk pack does not have
excessive runout. In this case, proceed to step
11,

Press START switch to stop drive motor and unload
heads.

Note position of disk pack on spindle, remove disk
pack, rotate it 90 degrees (1/4 turn) in either
direction and reinstall it on the spindle.

Press START switch to spin-up drive motor and load
heads.

Command direct seek to cylinder 400.

NOTE

Index and Fine Position signals are
derived from servo dibit tracks on the
disk pack. Zero phase shift between
these signals indicates a no spindle
runout condition. This is a dynamic
check performed while the disk pack is
rotating with respect to the spindle.



13.

14.

j. Compare the phase position of waveform displayed with
phase position of waveform observed 1in step.
Interpret results as follows:

e If phase relationship of both waveforms
coincide, disk pack or servo system is cause of
excessive runout.

e If phase relationship of both waveforms do not
coincide, spindle or servo system is causing
excessing runout. '

k. Prepare drive for return to on-line operations}

Track Servo Amplitude Check - This procedure checks the
amplitude of the track servo dibits signal that inputs to
the track servo circuit.

a., Prepare the drive for use with test software or FTU.

b. Connect and set up oscilloscope as indicated in
Figure 3-28.

¢. Command direct seek to cylinder 000 and observe peak
to peak amplitude of the waveform.

d. Command direct seek to cylinder 822 and observe peak
to peak amplitude of the waveform.

e. Check that the waveform observed in steps 3 and 4 is
between 0.3 and 1.5 V peak to peak. Also note that
the waveform of step 3 has the largest amplitude.

f. Prepare drive for return to on-line operation.

Velocity Transducer Gain Uniformity Check - This checks
the output of the velocity transducer by monitoring the
sawtooth output of the velocity integrator. Note that
the positive sawtooth waveforms are produced during
forward seeks and the negative waveforms during reverse
seeks.

a. Prepare drive for use with test software or FTU.
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OSCILLOSCOPE SETTINGS
LOGIC GND TO SCOPE GND

VOLTS 7 DIv
CH!=-0.5V/CM
CH2-0.5V/CM

TIME /7 DIV

A= 1uS CM
8~-NOT USED

TRIGGERING

A- INTERNAL NEGATIVE
B-NOT USED

PROBE CONNECTIONS
CHI TO A18-25B (-DIBITS)
CH2TO A18-23B (+DIBITS)

NOTE: SET DISPLAY MODE TO ADD AND INVERT ONE CHANNEL

esvo wjrvosnlsvsnsfecosalrocacajon e

| A | CHI
I J Uj

370 8 S

[

I WWPE FWEWHN B
v ’

v v CH2

p— L ol — -i— T —— —— L Lt -

9wW28

Figure 3-28 Track Servo Amplitude Waveform
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b.

Connect and set up oscilloscope as
Figure 3-29,

| P TTIN

LOGIC GND TO SCOPE GND

VOLTS /Dlv

CHI=1V/CM
CH2~-NOT USED

TIME / DIV

A- 0,5MS/CM
8- NOT USED

TRIGGERING
A=- EXT POS, Al12-178 (T 7)
8- NOT USED

PROBE CONNECTIONS

indicated

CHI TO A20-TPG (+INTEGRATED VELOCITY)

CH2 — NOT USED

SECOND TO LAST POS. RAMP
/LAST RAMP

) ->
-
------------------ oem foolesdanjlenacslcaees alecanas

CH I

\NANANLY L L

CHZ2

Figure 3-29

SECOND TO LAST NEG.RAMP

3-60

Velocity Gain Uniformity Waveform
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3.18.2.2

Command continuous seeks between cylinders 000 and
822, .

Observe waveforms as shown in Figure 3-29 and
evaluate the second-to-last positive and negative
ramps as follows:

° The amplitude of each ramp must range, in its
respective direction between 1.8 V and 2.2 V.

[ The difference in amplitude between the two ramps
must range between +0.3 V and -6.3 V.

Manually Controlled Servo Checks - This procedure

describes testing the servo system while manually positioning the

carriage.

1.

Prepare drive as follows:

a.

b.

Press START switch to stop drive motor.

Set MAIN AC circuit breaker to OFF.

- Raise top cover.

Put logic chassis in maintenance position.

Remove logic control of voice coil by disconnecting
yellow lead wire at voice coil.

CAUTION
Make sure the <carriage is fully
retracted. Refer to the procedure for
manually positioning the carriage.

Check that the output of the summing amplifier is at ©
volts before drive motor is energized by performing the

following procedure:

8.

b.

Set oscilloscope vertical sensitivity control to 5
V/CM.

Set oscilloscope horizontal sweep control to 0.1
MS/CM.

Set oscilloscope trigger control to AUTO (free
running).

Connect oscilloscope channel A to A20-25A (+Summing
Amp Output).

Set MAIN AC circuit breaker to ON and observe that
voltage remains at @ V. '
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3,

4.

Check that the output of the summing amplifier goes to
-180 V when drive motor gets up to speed by performing the
following procedure.

a. Connect and set up oscilloscope as in step 2.
b. Press START switch to start drive motor and observe
that the summing amplifier output drops to =10 V when

drive motor gets up to speed (approximately 30
seconds) .

CAUTION
Refer to paragraph 3.15 before loading
and positioning heads as described in
the following steps.

Manually load heads. Refer to discussion on manually
positioning carriage.

Check velocity transducer and amplifier as described in
the following:

a. Set up oscilloscope as follows:
° Vertical sensitivity to 0.5 V/M
) Horizontal sweep to 10 MS/CM
. Trigger control to AUTO (free running)
° Connect channel A to A20-TPE (+Velocity).

b. Manually move carriage toward cylinder 822 (forward
direction). Signal should go negative and amplitude
should increase as speed of carriage increases.

C. Manually move carriage toward cylinder 000 (reverse
direction). Signal should go positive and amplitude
should increase as speed of carriage increases.

Check Fine Position Analog signal. If signals observed

are as specified in the following, it indicates that the

track servo and servo head are functioning properly.

a. Set up and connect oscilloscope as follows:

° Set vertical sensitivity control to 1lV/CM
® Set horizontal sweep control to 10MS/CM
° Set trigger control to AUTO (free running)

® Connect channel A to Al9 TPC (Fine Position
Analog) . '
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b. Observe an approximate 3.8 V peak-to-peak signal when
moving carriage in either forward or reverse direc-
tion. When signal is at @ Vv, drive is on cylinder.

Check polarity of Fine Position Analog signal. If
observed signals are as specified, it ensures that the
Fine Position Analog signal has the proper polarity when
it is applied to the Fine Gate.

a. Oscilloscope settings and connections are same as in
previous step.

b. Move positioner back until heads contact head cams.
Do not unload heads.

€. Observe that Fine Position Analog signal is at 0 V.

d. Manually move carriage slowly forward and observe
that signal first goes positive as it crosses the
reverse end-of-travel area, then moves alternately
positive and negative as servo head starts crossing
tracks.

Check summing amplifier output. 1If signals observed in
the following are as specified, it indicates that the
proper signal is being gated to the summing amplifier,
fine mode is enabled, and Velocity and Fine Position
Analog signals are properly summed together.
a. Connect and set up oscilloscope as follows:

° Set vertical sensitivity control to 5 V/CM

e Set horizontal sweep control to 28MS/CM

) Set trigger control to AUTO (free running)

° Connect channel A to A20-25A (+Summing Amp
Output) .

.b. Move carriage in forward, and then reverse direction.

Signal should be that of step 6 superimposed on

signal of step 5. The signal should clamp at
approximately +18 V, depending on the direction of
travel.
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9.

10.
11,
12.
13.
14.
3.19

Check the power amplifier output. If signals observed
are as specified in following, power amplifier is
functioning properly.

a. Connect and set up oscilloscope as follows:

® Set vertical sensitivity control to 2 V/CM (use
18X probe)

° Set horizontal sweep control to 18MS/CM
° Set trigger control to AUTO (free running)

) Connect channel A to yellow leadwire which was
disconnected from voice coil.

b. Move carriage in forward, and then reverse direction
and observe signal switching from +46 to -46 V.

CAUTION
Refer to paragraph 3.15 before manually
unloading heads.
Manually unload heads.
Press START switch to stop drive motor.
Set MAIN AC circuit breaker to OFF.

Reconnect yellow lead wire to voice coil.

Prepare drive for on-line operation.

READ/WRITE SYSTEM CHECKS

The read/write system checks consist of procedures checking the
basic read/write capability of the drive.

3.19.1 Write Circuit Checks

This procedure checks three points in the write circuits (refer to
Figure 3-38). If the signals at these points are correct, it
indicates the circuits are performing their basic function.

1.
2.
3.

Prepare the drive for use with test software or FTU.
Command drive to write a 1010 bit pattern on the disk.

Check the inputs to the NRZ to MFM converter and write
compensation circuits., Timing relationships between
these signals (NRZ data and 9.67 MHz enable signal) must
be correct before proper NRZ to MFM conversion and write
compensation can be performed.
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WRITE COMPENSATED MFM

9.67 MHZ ENABLE SIGNALS WHICH DATA WHICH PROVIDES INPUT
PROVIDE BASIC TIMING. TO WRT DRIVER CIRCUITS.
TESTED BY: STEP 3 TESTED BY: STEP 4
AI3- 108 €02-TPU
WRT cLOCK . NRZ TO MFM
cg:gza;ga LINE WRITE
w DRIVE _
COMPENSAT ION e > CIRCUITS > TO HEADS
NRZ DATA CIRCUITS EO2
, A3
A0S - 68
E02-TPT

NRZ DATA RECEIVED
FROM CONTROLLER.

FEEDBACK SIGNAL FROM OUTPUT OF
TESTED BY: STEP 3 WRT DRIVER WHICH PROVIDES CHECK
OF WRT DRIVER AND HEADS.

TESTED BY: STEP 5

9W149

Figure 3-3¢ Write Circuits Test Points
a. Connect and set up oscilloscope as shown in Figure
3—31. .

b. Observe that signals have timing relationships as
shown in Figure 3-31.

4. Check input ¢to write driver circuits. This checks
compensated MFM data input to write toggle flip-flop.

a. Move oscilloscope channel 2 probe to Eg2-TPU.
b. Observe that signals have approximately the rela-

tionship shown in Figure 3-32, and that channel 2
signal has proper polarity.
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OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS /7 DIv

CH1-0.2V/CM
CH2-0.2V/CM

TIME / DIV
A- 2MS/CM
8-0.05 S/CM

TRIGGERING

A- +EXT, A06-TPC (INDEX)
B- -INT

PROBE CONNECTIONS (10X PROBES)
CHI TO Al13-TPE (NRZ DATA)
CH2 TO. A13-TPB (WRT STROBE)

NOTE: SET TO DISPLAY MODE TO ALT AND TRIGGER MODE TO CH 1 ONLY.
ALSO SET HORIZONTAL DISPLAY TO B (DELAYED SWEEP)

T e

S0(£35)NS

CHZ2

Figure 3-31 NRZ Write Data Input Waveform
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OSCILLOSCOPE_SETTINGS

LOGIC GND TO SCOPE GND

VOLTS 7Div
CHI-0.2V/CM
CH2-0.2V/CM

TIME / DIV
A= 2MS/CM
B-0.05uS/CM

TRIGGERING
A- +EXT, A06-TPC (+INDEX)
B- - INT

PROBE CONNECTIONS (10X PROBES)
CH I TO A13-TPE (NRZ DATA)
CH2 TO E02-TPU

NOTE: SET DISPLAY MODE TO ALT AND TRIGGER MODE TO CH 1 ONLY.
ALSO SET HORIZONTAL DISPLAY TO B (DELAYED SWEEP)

CHI

CHZ2

9W31

Figure 3-32 Write Driver Input Waveform
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5. Check output of write driver circuits. This ensures that
write driver is sending data and that the head Iis
functioning.

a. Move oscilloscope channel 2 probe to E@2-TPT.

b. Observe that signals are approximately as shown in
Figure 3-33. '

OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS /0IvV

CHI-0.2V/CM
CH2-0.2V/CM

TIME / DIV ,
A- 2MS.CM
B-0.05uS/CM

TRIGGERING
A- +EXT, A06-TPC (+INDEX)
B- -INT

PROBE CONNECTIONS (10X PROBES)
CHI TO A13-TPE (NRZ DATA)
CH2 TO E02-TPT

NOTE: SET DISPLAY MODE TO ALT AND TRIGGER MODE TO CH 1 ONLY.
ALSO SET HORIZONTAL DISPLAY TO B (DELAYED SWEEP)

CHI

CHZ2

9w32
Figure 3-33 Write Driver Output Waveform

3-68



6.

Prepare drive for return to on-line operation.

3.19.2 Read Circuit Checks
This procedure checks the basic operation of the read circuits.

Refer

to Figure 3-34.

I1f the observed signals are correct, it

indicates these circuits are performing their basic functions.

DIGITAL NRZ DATA SIGNALS
SENT TO CONTROLLER.

RD REFERENCE CLK SIGNALS
PROVIDE INPUT DURING PLO
SYNCHRONIZATION AND AM AREAS.

TESTED BY: STEP 6
TESTED BY: STEP 5
AlS5~24B 06—
TESTED BY: HEAD AMPLITUDE TEST Al5-238
AMTOGB AM-TOQB Al5-278
ANALOG ] ANALOG ) PLO AND
b RD/WRT RD DATA TO DIGITAL DATA T0
4 HEADS DETECTION CONVERTER SEPARATOR CONTROLLER
EO3 Al4 AlS
7 1
Ala-~03B Al5—-268

ANALOG DATA SIGNALS DERIVED
FROM SIGNALS DETECTED BY

//ﬁ.{m

DIGITAL MFM DATA DERIVED
FROM ANALOG DATA SIGNALS,

RD CLK SIGNALS
SENT TO CONTROLLER,

RD/WRT HEADS.

TESTED BY: STEP 3 TESTED BY: STEP 4 TESTED BY: STEP 6
9W150
Figure 3-34 Read Circuits Test Points
1. Prepare drive for use with test software or FTU.
2. Command drive to write 1010 bit pattern on disk.
3. Command drive to read 1818 bit pattern.
4. Check analog data input to the analog to digital

converter circuits. 1f signals are correct, it indicates
that the analog data detection circuits are functioning.

a. Connect and set up oscilloscope as indicated in
Figure 3-35,
b. Observe that signal is approximately as shown in

Figure 3-35 with approximately 200 ns between zero
crossings.

3-69



OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS /0Iv
CHiI-0.1V/CM
CH2-0.1V/CM

TIME /7 DIV
A-2MS/CM
B-0.05 S/CM

TRIGGERING
A- +EXT, AQ6-TPC (+INDEX)
8- -INT

PROBE CONNECTIONS (10X PROBES)
CHI TO A14-08B (-ANALOG DATA)
CH2TO A14-078 (+ANALOG DATA)

NOTE: SET DISPLAY MODE TO ADD AND INVERT ONE CHANNEL.
ALSO SET HORIZONTAL DISPLAY TO B (DELAYED SWEEP)

cemme elvecacalie sae eon co clecwnewoenasvnolcscavswlvecassc i nanajirnn e

-

\\ZERO CROSSINGS — 9W33

Figure 3-35 Analog Read Data Waveform
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Check output of data latch flip-flop. If observed
signals are correct it indicates high and low resolution

channels and data latch flip-flop are functioning.

a. Connect and set up oscilloscope as shown in Figure

3-36.

CILLOSCOPE SETTINGS
LOGIC GND TO SCOPE GND

VOLTS / DIV
CHI-0.1V/CM
CH2-0.,1V/CM

TIME / DIV
A=-2MS/CM
8-0.055/CM

TRIGGERING
A- +EXT, A06-TPC (+INDEX)
B~ - INT

PROBE CONNECTIONS (10X PROBES)
CH I TO A14-03B (+RD DATA)
CH2 TO A14-048B (-RD DATA)

NOTE: SET DISPLAY MODE TO ADD AND INVERT ON CHANNEL.

ALSO SET HORIZONTAL DISPLAY TO B (DELAYED SWEEP)

=3 —— —— —p— o -::— -1L- -1— —— —— -

LI I R K R L I o e R R I L R I L - = -

Db P Wy P et
Teyrey T ey Trrey RARARERE

9W34

Figure 3-36 Data Latch Output Waveform
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b. Observe that signal is aproximately as shown
Figure 3-37.

OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS / DIV
CH1=0.2V/CM
CH2=-0.2V/CM

TIME / DIV
A-2MS/CM
B-0.05uS/CM

TRIGGERING
A--EXT, A15-128 (-READ GATE)
B--INT

PROBE CONNECTIONS (10X PROBES)
CH| TO A15-278
CH2TO A15-268

NOTE: SET DISPLAY MODE TO ALT AND TRIGGER MODE TO CH 1 ONLY.

ALSO SET HORIZONTAL DISPLAY TO B (DELAYED SWEEP)

————————»1—|03 (£ 10) NS
Y TR o GERg
— —— % — -—flm -::— — —— —— b od Ly
1 ' CH I
= 1 [ ST
NV 1 v
LA B0 204 ':: aj ': ':Y :': ';4:_
‘M"'\' 1;""“\ MM N vas
CH2
NERREIEEN
N vl cTeT - 3 | AASTITT T
- :F + + 4 + A

———ta—5).6 (+ 5) NS 9W35

Figure 3-37 Read Data to Read Clock Timing
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6. Check frequency of Read Reference Clock signals.

a. Connect and set up oscilloscope as shown in Figure
3-35 except move channel 1 probe to Al5-24B (+Read
Reference Clock) and channel 2 probe to Al5-23B
(-Read Reference Clock).

b. Observe that the displayed signal has a frequency of
approximately 4.84 MHz.

7. Check the read data to read clock timing relationship.
If signals are correct, it indicates read circuits are
generating the proper Read Data and Read Clock signals.

a. Connect and set up oscilloscope as shown in Figure
3"'370

8. Prepare drive for return to on-line operation.

3.20 HEAD AMPLITUDE CHECK

This procedure verifies that the read signal has sufficient
amplitude to be reliably processed by the read logic. Since
amplitude decreases as recording frequency increases, the minimum
amplitude, in MFM recording, is obtained when an all "g" or all
"1" patterns are being read. The minimum amplitude is tested
first. Minimum recording frequency and the greatest amplitude is
obtained by an alternate "10l10..." pattern. This amplitude is

also tested.

1. Prepare the drive for use with test software or FTU.

2. Command direct seek to cylinder 822 and write an all "ls"
pattern.

3. Connect and set up oscilloscope as follows:
a. Trigger negative external on A@6-TPC (Index)
b. Connect channel 1 to E@3-TPB
nc. Connect channel 2 to E@3-TPC
d. Set DISPLAY MODE to ADD and invert one channel
e. Set VOLTS/CM and TIME/CM controls to values
appropriate for making measurements required in
remainder of this procedure.
4, Command drive to read, select each head in turn and

~measure amplitude of read signal for each head. This
amplitude should be a minimum of 130 mV peak to peak.
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5. Command direct seek to cylinder @01 and write a
"101010..." pattern with all heads.

6. Command drive to read, select each head in turn, and
measure amplitude of read signal for each head. This
amplitude should be a maximum of 1100 mV peak to peak.

7. Prepare drive for return to on-line operation.

3.21 MISCELLANEOUS LOGIC CHECKS

3.21.1 1Index Timing Check
This procedure ensures that Index is present and has the proper
pulse width. It also checks the time between successive Index
pulses which is an indication of disk pack rotational speed.
1. Prepare drive for use with test software or FTU.
2. Connect and set up oscilloscope as follows:
a. Connect channel 1 to A@6-TPC (+Index).
b. Trigger internal positive.

c. Set other controls as appropriate to make measure-
ments required in steps 3 and 4.

3. Observe that Index is a logic 1 for 2.5 (+8.3) us.

4. Observe that time between indexes is approximately 16.7
ms.

5. Prepare drive for return to on-line operation.
3.21.2 Speed Sensor Output Check
This procedure checks the output of the speed sensor to ensure
that it has the proper polarity and is of sufficient amplitude.
1. Prepare drive for use with test software or FTU.
2. Connect and set up oscilloscope as follows:
a. Connect channel 1 to Al7-71A (speed sensor output).

b. Trigger positive internal.

c. Set other controls as necessary to make measurement
in step 3.
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Check oscilloscope waveform for the following:

Scope trace should first go positive and then
negative with respect to ground.

If not, wiring to speed sensor is reversed. Correct
the wiring to speed sensor and recheck polarity of
signal. If waveform is correct, go to step 3B.

Observe amplitude of waveform on oscilloscope.
Signal should have positive and negative amplitudes
of at least #.6 V. 1If not, recheck speed sensor gap.

Prepare drive for return to on-line operation.
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CHAPTER 4
REPAIR AND REPLACEMENT

4.1 INTRODUCTION

This chapter contains information pertinent to the mechanical
repair and replacement of the RM@5 subsystem field replaceable
units (FRU). It also describes the associated adjustments
required to maintain proper operation of the RM@5 subsystem.

The procedures in this chapter are arranged alphabetically
according to the assembly or component associated with the
procedure. All procedures assume that the drive and adapter are
installed in 1line with other drives and adapters, permitting
access only from front or rear. If the cabinets are not installed
in this position, certain procedures may be performed more easily
by removing side panels and accessing the FRUs from the side.

Figure 4-1 locates the FRUs in the RM@5 which require a
replacement and/or adjustment procedure. Additional parts data,
including illustrations and part numbers, may be obtained from the
RMPAS5 Tllustrated Parts Breakdown.

4.2 ACTUATOR ASSEMBLY REPLACEMENT
The actuator is located on the deck assembly. Refer to Figure

4-1 VDE and NON-VDE versions.

The following describes the entire procedure for replacing the
actuator assembly. Figure 4-2 is an exploded view of the deck
assemblies involved in actuator replacement.

1. Remove power from drive as follows:

a., Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.

2. Remove disk pack.

NOTE

If the drive is installed in line with
other drives, it may be necessary to
move the drive out of line to remove the

top cover.

4-1



PACK

ACCESS HEADS
COVER LOADED
SWITCH SWITCH

ACTUATOR M7GN5ELOCITY
SERVO
HEAD CAM__PREAMR TRANSgggg?wRITE
ASSEMBL IES CHASSIS
SPINDLE VOICE COIL
LOCKSHAFT FLEX LEADS
SPINDLE

PANEL

i
PACK .
ACCESS
COVER
SOLENOID

PARKING
BRAKE

BLOWER
MOTOR 9W36-1

Figure 4-1 Assembly Locator NON-VDE (Sheet 1 of 2)



SPINDLE

DRIVE BELT

STATIC GROUNDSPRING
NSPEED- SENSOR
PACK ON SWITCH

<:::::::::::>\\\\ PACK SENSOR ASSEMBLY
DRIVE MOTOR

Figure 4-1 Assembly Locator NON-VDE (Sheet 2 of 2)

9W36-2



MAGNET

ACTUATOR “EC‘,_?;S“QS'TE
SPINDLE HEADS v
\ AR ’, PACK
SHROUD Z @ N AC%CVES:
SHROUD —r— —~ -® \ N
COVER\/ \: ‘\‘l//_ D SWITCH
INTERLOCK | Z1
ASSEMBLY S
[
~ b Loaic
HASSI
CONTROL//% SIS
PANEL
?
PACK
ACCESS
COVER
CATCH
POWER
|_CORD
PARKING
BRAKE
b POWER
~—SUPPLY
BLOWER |
ASSEMBLY MOTOR /BRAKE

ASSEMBLY

SR

>

PACK ‘
ON \ MOTOR RELAY
SWITCH gpegp BOX ASSEMBLY

SENSOR
C2-0834

Figure 4-1A Assembly Locator VDE (Sheet 1 of 2)



SPINDLE

DRIVE BELT

. STATIC GROUNDSPRING
< SPEED SENSOR

\ PACK ON SWITCH

m PACK SENSOR ASSEMBLY
I
\1+-___—f4f/ DRIVE MCTOR

[\ APPLICABLE TO VDE UNITS ONLY

BRAKE ASSEMBLY Zﬁk

CZ.0645

Figure 4-1A Assembly Locator VDE (Sheet 2 of 2)



3.
4,

6.

END CAP

VELOCITY
TRANSDUCER \\
MAGHET A
STOP MOUNT
VOICE COIL \ Qé P4
STOP PLATES y
STOP ROQ
CARRIAG

ACTUATOR ARG i
HOUSING ' ‘ L‘. FLEX LEADS
X N~ || MOUNTING
2 B . BRACKET
S VOICE chL
R FLEX LEADS!
HEADS ‘}: J i
\ //4/'Jll aﬁ‘? 3 REAR DECK
7 1
P
45555? REAR DECK
SERVO LA LATE
PREAMP Al 4
READ/WRITE
CHASSIS

9wW37

Figure 4-2 Actuator Replacement

Remove cabinet top cover.
Remove deck cover.,
Remove pack access cover.

Remove shroud and shroud cover.



10.

11.

12.

13.

CAUTION
The magnetic field generated by the
magnet is very strong. Permanent damage
will occur to any watch brought near the
magnet.

Make note of voice coil leadwire connections and
disconnect leadwires.

Disconnect velocity transducer cable plug P4.

Cut cable ties securing voice coil and heads-locaded
switch leadwires to side of actuator housing.

Remove two screws and washers securing heads-loaded
switch to actuator housing, then remove switch and set it
aside leaving leadwires connected.

Move servo preamp housing as follows:

a. Remove two screws securing cover to preamp housing
and remove cover,

b. Disconnect servo head cable plug from servo preamp
board,

c. Remove two screws securing servo preamp housing to
deck,

d. Move housing to one side leaving leadwires connected.

NOTE
Remove only one head-arm assembly at a
time. As each head-arm assembly is

removed, observe order in which they are
removed and lay out in order of removal.
Lay each head (face up). on a clean
surface. Each head-arm assembly must be
installed in the same slot from which it

was removed.

Remove head-arm assemblies starting with head 808. Refer
tc head-arm assembly replacement procedure (paragraph
4.8, step 8).

Remove read/write logic chassis as follows:

a. Remove connectors from cards,

b. Remove four screws and washers securing read/write
logic chassis to deck and remove chassis.
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14.

15.

16.

Refer to velocity transducer assembly replacement
(paragraph 4.35, step 5), and remove velocity transducer
from magnet assembly.

Remove magnet assembly as follows (refer to Figure 4-2):

a. Loosen four screws securing rear deck seal to frame
and remove rear deck seal,

b. Loosen four screws securing deck rear plate to deck
and remove rear deck plate. Reposition rear top
cover and hold down latch to either side,

c. Remove plastic magnet cover by prying cover from
magnet assembly.

CAUTION
The screws removed in the next step go
through the actuator housing. Thread
this into the magnet assembly. The
magnet will have a strong pull on the
wrench used to remove this screw so use
care not to damage actuator components.

d. Remove screw securing actuator housing to magnet
assembly. This screw is located at the top inside
surface of the actuator housing next to the magnet.

e. Remove two screws securing stop rod plate to stop
mount on maghnet.,

f. Move carriage as far forward as possible.

g. Remove three screws and washers (under deck) securing
magnet assembly to deck.,

CAUTION
When removing magnet assembly, use care
not to damage voice coil. Also be sure
to place magnet away from metallic

objects.

h. Remove magnet from deck by sliding it straight back
from the voice coil.

Remove carriage and voice coil from actuator housing as
follows (refer to Figure 4-2):

a. Remove nut and screw securing flex lead mounting
bracket and voice coil flex 1leads to actuator
housing,



17.

18.

19.

20.

21.

b. Back carriage out of actuator housing, being careful
not to damage voice coil flex leads.

Remove seven screws and washers securing actuator housing
toddeck. Then 1ift actuator housing straight up off pin
and deck.

NOTE
The defective actuator assembly has now
been completely removed. The following
steps describe 1installation of the
replacement actuator assembly.

Prepare replacement actuator for installation as follows:

a. Remove nut and screw securing the flex lead
adjustment bracket to actuator housing. This frees
the flex leads and bracket from the housing.

b. Back carriage out of actuator housing, using care not
to damage voice coil flex leads.

¢. Check to see that there are no burrs or foreign
- particles on mounting surfaces of deck or actuator
housing. 1If necessary clean these surfaces.

NOTE
When installing actuator housing, leave
screws loose enough to perform carriage
to spindle alignment.

Install actuator housing on deck u51ng seven screws and
washers. :

Slide carriage into actuator housing taking care not to
damage voice coil flex leads.

Align carriage to spindle as follows:

a. Install and position carriage alignment arm as
instructed in step 5 (a, b and c¢) of carriage to
spindle alignment procedure (paragraph 4.32).

b. Check to see that clearance between carriage
alignment arm and spindle post is between 0.002 and
#.004 inches (paragraph 4.32).

c. If requirements of step ¢ (paragraph 4.32) are not
met, gently tap actuator on one side or the other to

move it in the proper direction.



22,

23.

24.

NOTE
Do not disturb actuator position when
removing carriage alignment arm and
carriage.

d. Remove carriage alignment arm from carriage.
e. Remove carriage from actuator housing.

NOTE

Start with center screws when securing
actuator housing to deck and use care

not to disturb actuator position.

f. Torque the seven screws securing actuator housing to
deck to 60 (+5) inch-pounds.

g. Slide carriage into actuator housing.
h. Check to ensure alignment was not disturbed while
torquing actuator housing screws by repeating steps a

and b. If requirements of step b are not met,
continue from step i. Otherwise proceed to step m.

i. Remove carriage alignment arm.

j. Back carriage out of actuator housing.

1. Realign as instructed in steps a through h.
m. Remove carriage alignment arm.,

Apply Loctite, grade C, to threads of screw and attach
voice coil flex 1lead mounting bracket to actuator
housing.

Move carriage and check to see that voice coil flex leads
do not bind and ride approximately parallel to deck.

If necessary, adjust flex lead mounting bracket until
these conditions are met.

CAUTION

While performing next step, use care not
to damage voice coil windings.

Install magnet assembly as follows:

a. Move carriage forward as far as possible without
unloading bearings from rails,

b. Carefully slide magnet into position and loosely
secure it to deck using three screws and washers.
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25.

26.

27'
28.

CAUTION
While performing the following step, use
caution not to damage voice coil.

Align magnet and voice coil as follows.

a.

b.

g.

Loosely 4install screw and washer through top of
actuator into magnet assembly.

Move voice coil in and out of magnet assembly slowly.
Ensure that wvoice coil does not touch magnet
assembly. Move magnet assembly, if necessary, to
avoid contact with the voice coil.

While moving coil in and out of magnet, insert a
0.P05 inch non-metallic feeler gauge between the coil
and magnet. This ensures that an #£.005 inch gap
exists all around the coil.

Torque the screw through the top of the actuator to
60 (+2) inch-pounds.

Recheck gap (step c) and, if required, loosen screw
and repeat steps b through d until proper gap is
obtained.

Torque three screws securing magnet to deck to 39
(+1) inch-pounds.

Recheck gap (step c¢) and, if required, loosen all
magnet screws and repeat steps b through f until
proper gap is obtained.

Secure stop rod plates to magnet assembly with two screws
and washers. Ensure that stop rods do not rub on stop
plates during carriage movement.

Replace plastic magnet shield.

Replace velocity transducer assembly (refer to paragraph

a.

b.

4,35) as follows:

Insert coil housing containing transducer core and
extension rod into rear of magnet.

Position end cap and spring on magnet and then secure
with two screws and washers.

Apply one drop of lLoctite, grade C, to extension rod
threads. Then thread extension rod into carriage and
tighten. .

Connect velocity transducer cable plug P4.
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29.

30.

31.

32.

33.

34.

35.

36.

Replace heads-loaded switch on actuator housing, using
two screws and washers.

Perform heads-loaded ~switch adjustment procedure
(paragraph 4.11, steps 6 through 15).

Position read/write chassis on deck and secure using four
screws and washers.

Replace cable connectors on read/write chassis cards.

NOTE
Inspect heads before installing them.
Refer to head inspection and cleaning
procedure, paragraph 4.7.1.

Replace head-arm assemblies (starting at bottom) as
follows.

CAUTION
Ensure that head cable and plug do not
contact head pad on adjacent heads or
they may be damaged.

a. Install head-arm, plug and cable carefully between
existing heads until head-arm is in proper position.

b. Install head-arm clamp screw and torque to 4 inch-
pounds.

c. If installing read/write head-arm, connect head cable
plug to SGN card in read/write chassis location E@5.
If installing servo head, connect servo cable jumper
plug to connector card on actuator housing.

d. Repeat steps a through ¢ for all heads to be
installed.

Replace voice coil leadwire.

Secure heads-loaded switch and voice coil lead wires to
side of actuator housing with cable ties.

Replacé servo preamp assembly as follows:

a. Position servo preamp housing on deck and secure
using two screws,

b. Connect servo head plug to servo preamp board,

C. Secure cover to servo preamp housing using two screws
and washers.
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37.

38.

39'
40.

41.

42.

Position deck rear plate on deck and securely tighten
four screws (refer to Figure 4-2).

Position rear deck seal on frame and secure by tightening
four screws (refer to Figure 4-2).

Replace shroud and shroud cover.
Replace pack access cover.

NOTE
If the drive was moved from in-line
position to remove top cover, reinstall
drive in-line after replacing top cover.

Replace cabinet top cover.

CAUTION
Before installing a disk pack, allow
blower to operate for at least two
minutes. This is necessary to purge
shroud area of foreign particles that
may have accumulated during actuator
-replacement.

Perform the procedures listed below.
a. Head alignment (paragraph 3.17.2)

b. Servo system adjustment (paragraph 3.17.2.7)

4.3 BLOWER MOTOR REPLACEMENT
The blower motor is located within the blower assembly as shown in

Figure 4-3. Replacing the motor requires removing the entire
blower assembly from the drive. The following describes removal
and replacement of the blower motor.

1.

Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set main AC circuit breaker to OFF.
Remove disk pack.
Open cabinet front door.

Remove blower assembly (containing blower motor) from
drive as indicated below.

a. Remove protective plate from drive frame,
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Figure 4-3 Blower Assembly

b. Loosen clamp on large hose located on top of blower
enclosure, then slide clamp up on hose and remove
hose from blower enclosure,

c. Remove two screws securing bottom front of blower
enclosure to deck,
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10.

11.

12,

13.

14.

15.

d. From the rear of the drive, remove the two smaller
hoses from the blower enclosure. Turn hoses in a
clockwise direction until they come free,

CAUTION
Hoses actually unscrew from their
position . in blower enclosure but use
care not to exert too much upward force
or hoses will tear.

e. Disconnect blower motor cable plug P9 from its
connector on blower enclosure,

f. Slide blower enclosure out of front of drive and set
on floor.

Snap J9 out of its position on air intake section of
blower enclosure and allow it to hang from its leadwire.

Disconnect ground strap from terminal on air intake
section of blower enclosure.

Remove four posts securing upper air output section and
absolute air filter and set aside.

Lift lower air ‘output section containing blower motor off
the air intake section.

Remove six screws and nuts securing blower motor to lower
air input section and remove motor.

Position replacement blower motor on lower air input
section and secure with six screws and nuts.

Set lower air output section (with motor mounted) on air
intake section.

Reconnect ground strap and install J9 in its position on
air intake section.

Observing arrows indicating air flow, set absolute air
filter on lower air output section.

Secure upper air output section with four springs.

CAUTION
Following replacement of blower assem-
bly, the blower should be allowed to
purge system for at least two minutes
before installing a disk pack.

Replace blower enclosure in drive as follows:
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a. Connect blower motor cable plug P9 to J9 on rear of
air intake section,

b. Connect small air hoses to rear of lower air output
section by screwing them counterclockwise into holes.
Refer to Figure 4-3 for proper orientation,

CAUTION
Ensure that air hoses or blower motor
cable are not pinched.

c. Slide blower into drive until flange on rear lower
edge of blower enclosure slips inte channel on
cabinet frame,

d. Secure front of blower enclosure to cabinet using two
screws,

e. Slip large air hose over output hole on top of blower
enclosure and secure with clamp,

f. Replace protective plate on drive frame.
16. Close cabinet front door.

4.4 DRIVE BELT REPLACEMENT

The drive belt (refer to Figure 4-1) transfers drive motor power
to the spindle. It is removed by first removing the two idler
springs, which keep tension on the belt, then slipping it off the
pulleys. When the belt is replaced, the drive belt tension may
need adjustment (refer to drive belt adjustment procedure,
paragraph 4.5). The following describes removal and replacement
of the drive belt.

CAUTION
A drive belt should only be removed by
first removing the two tension springs
as directed in the replacement proce-
dure. Never remove a drive belt by
rolling the belt off the pulleys or
damage to the drive motor shaft or belt

will result.

1. Remove power to drive as follows:

a., Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.

2. Remove disk pack.
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3.
4.

5.

7.

1p.

11,

Open cabinet rear door and swing logic chassis open.
Remove blower enclosure from drive cabinet. Refer to

blower motor replacement procedure, paragraph 4.3, steps
3 and 4.

Remove static. groundspring leadwire from static ground-
spring.

Disconnect speed sensor cable plug A3P3.

Note lead wire connections and disconnect pack on
leadwires at pack on switch.

CAUTION
Use care not to damage the pack sensor
assembly when removing drive belt.

Remove drive belt as follows (refer to Figure 4-4):
a. Remove two idler springs.

b. Push drive motor toward spindle assembly to relieve
tension on drive belt and then slip belt off pulleys
and set aside.

NOTE
Smooth surface of belt goes against
pulleys.

Install replacement belt as follows:
a. Position belt around drive motor pulley,

b. Push drive motor toward spindle and slip belt around
spindle pulley, .

¢. Install idler springs,

d. Move drive motor and mounting plate back and forth
' several times to ensure the mounting plate 1is
properly seated,

€. Manually rotate spindle to align drive belt on
pulleys.

Connect speed sensor plug A3P3 and static groundspring
leadwire.

Connect pack on switch leadwires to switch terminals.
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Figure 4-4 Drive Belt Replacement/Adjustment

12. Replace blower assembly. Refer to blower motor
replacement procedure, paragraph 4.3, step 15.

13. Close cabinet rear door.

14, Perform drive belt adjustment procedure (paragraph 4.5)
starting with step 3.

4.5 DRIVE BELT ADJUSTMENT

The drive belt adjustment consists of changing the belt tension
which is maintained by the two idler springs. These springs are
attached between posts mounted on adjustable brackets on the deck
casting and fixed posts mounted on the motor mounting plate (refer
to Figure 4-4). The drive motor mounting plate is moved by the
springs to exert tension on the belt. The springs are adjusted by
removing them from the brackets, repositioning the adjustable
brackets and then replacing the springs.
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3.

4.

5.

Remove power to drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.

Remove disk pack.

Open rear door of cabinet and swing logic chassis open.

Inspect drive belt for cracks or worn spots. 1f
required, replace belt by performing drive belt
replacement procedure (paragraph 4.4) starting with step

Check drive belt adjustment by measuring distance between
idler spring posts. Refer to Figure 4-4.

This distance should be from 5.25 to 5.508 inches (135.35-
139.50 millimeters). If distance is not within these
limits, adjustment is required. Refer to step 6. If
distance is within these limits, no adjustment is
required. Refer to step 7.

Adjust idler spring tension, which is also drive belt
tension as follows:

a. Remove idler spring from its post connected to
adjustment bracket,

b. Loosen two screws securing adjustment bracket and
reposition the bracket to 5.25 to 5.50 inches
(135.35 - 139.50 millimeters).

c. Tighten screws securing adjustment bracket,

.

d. Replace idler spring on its posts,

NOTE
Tension between idler springs is
interacting; therefore when adjusting
one spring always recheck both springs.

€. Recheck spring distance requirements by repeating
procedure starting with step 5.

Close logic chassis and rear door of cabinet.
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4.6 DRIVE MOTOR AND BRAKE REPLACEMENT

The replacement motor assembly includes the motor, pulley, and
cable with attached plug. Replacing the drive motor assembly
involves removing the motor mounting plate with motor attached.
The o0ld motor is then removed from the mounting plate and the
replacement motor is mounted in its place. This assembly is then

replaced in the drive cabinet.

If the drive motor includes an externally mounted brake assembly,
it must be removed from the o0ld motor and installed on the
replacement motor.

4.6.1 Drive Motor Replacement
1. Remove power from the drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.

NOTE
If drive is installed in-line with other
drives, it must be taken out of line to

remove side panels.
2, Remove cabinet side panels.
3. Open cabinet rear door and swing logic chassis open.

CAUTION
Use care not to damage pack sensor
assembly when removing drive belt.

4, Remove drive belt by performing drive belt replacement
procedure, (paragraph 4.4) steps 5 through 8.

5. Remove drive motor and motor mounting plate as follows
(refer to Figure 4-5):

a. Disconnect drive motor cable plug AIP7 from rear of
power supplye. If the motor includes an externally
mounted brake, disconnect AlP9 and brake cable plug

A3P2 on the power supply,
b. Remove motor relay box.

CAUTION
Drive motor and mounting plate require
support from beneath (such as block of
wood on floor of cabinet) to prevent
them from being dropped during
installation.
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Remove hardware securing drive motor to mounting plate
and remove the drive motor and pulley from plate and set
aside. Remove the externally mounted brake (if so
equipped) wusing the brake replacement procedure, and
install it on the replacement motor.

Replace drive motor and motor mounting plate as follows:

a. Orient replacement drive motor and pulley as shown in
Figure 4-5 and secure it to mounting plate,

CAUTION
Drive motor and mounting plate require
support from beneath (such as block of
wood on floor of cabinet) to prevent
them from being dropped during

installation.

NOTE
Apply one drop of Loctite, grade C, to
threads of each screw installed in step
b. Do not overtighten screws or motor
mounting plate will not be free to move
between spacers.

b. Position motor mounting plate and drive motor as
shown in Figure 4-5 and secure with hardware removed
in step 5,

c. Check that the motor mounting plate is free to move
forward and backwards between motor spaces. If not,
loosen screws and retighten so that mounting plate is
free to move.

Replace drive belt as follows:

a. Push drive motor toward spindle and slip drive belt
around drive motor pulley,

b. Install idler springs,

C. Move drive motor and mounting plate back and forth
several times to ensure the mounting plate is
Properly seated,

d. Manually rotate spindle to align drive belt on
pulleys,

e. Connect speed sensor plug A3P3 and static ground
spring leadwire,

f. Connect pack-on switch leadwires to switch terminals.
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9. Connect drive motor cable plug AlP7 to J7 and brake cable
A3P2 on rear of power supply.

1¢. Replace motor relay box and connect AlP9 to J8 on rear of
power supply.

11, Close leogic chassis and then close cabinet rear door.

NOTE
If drive was moved from in-line position
prior to removing side panels, reinstall
drive in-line after replacing side
panels.

12. Replace side panels.

4.6.2 Brake Replacement

The brake assembly, on units so equipped, is mounted on a bracket
attached to the bottom of the drive motor. The brake applies its
braking force to the motor through a flexible coupling connecting
the motor and brake shafts.

When replacing a drive .motor, the brake assembly must be
transferred to the replacement motor. Use the following procedure
to transfer the assembly, or to replace the brake.

1. Remove the drive motor using the drive motor replacement
procedure. It is not necessary to remove the motor from
the mounting plate if the motor is not being replaced.

2. Remove the hardware securing the brake mounting bracket
to the bottom of the motor. See Figure 4-5.

3. Separate the brake and bracket assembly from the motor.

NOTE
If the brake is being transferred to a
replacement motor, go to step 4. If the
brake is being replaced, go to step 9. .

4. Loosen the setscrews in the flexible coupling on the
motor shaft and slip the coupling off the motor shaft.

5. Install the coupling on the replacement motor, 1lightly
tighten the setscrews.

6. Assemble the brake and bracket to the motor using the
hardware removed in step 2. Ensure that the flexible
coupling components engage properly.



7. Slide the flexible coupling on the motor shaft downward.
Ensure that all coupling components engage properly and
tighten all setscrews.

8. Skip steps 9-15 and install the drive motor using the
drive motor replacement procedure, beginning with step 8.

9. Loosen the setscrew that secures the flexible coupling to
the brake shaft.

18. Slip the coupling off the brake shaft.

11. Remove the screws that secure the brake to the mounting
bracket.

12. Assemble the replacement brake to the mounting bracket
using the hardware removed in step 1ll.

13. Slip the flexible coupling onto the brake shaft. Leave
the setscrews in the coupling loose.

14, Position the brake and bracket assembly on the motor and
secure it with the hardware removed in step 2.

15. Raise the flexible coupling on the brake shaft so it
engages the coupling components. Tighten all setscrews
securely.

16. Connect brake cable A3P2 to J8 on power supply.

17. 1Install the drive motor using the drive motor replacement
procedure beginning with step 8.

4,7 HEAD-ARM ASSEMBLIES .

The following describes head inspection and gives criteria for
determining if a head-arm assembly should be replaced. A
procedure for replacing one or more of the head-arm assemblies is

also included.
The heads should be inspected only for the reasons given below.

1. A problem is traced to a specific head or heads; for
example, excessive data errors. Replace head or multiple
head-select.

2. Head to disk contact is suspected. This may be indicated
by an audible ping, scratching noise, or a burning odor
when the heads are over the disk area.

3. Concentric scratches are observed on the disk surfaces.

4, Contamination of pack 1is suspected (possibly due to
improper storage of the pack).
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5.

4.7.1

Remcve

The pack has been physically damaged (possibly due to
dropping or bumping).

CAUTION
Do not attempt to operate the media on
another drive until full assurance |{is
made that no damage or contamination has
occurred to the media.

Do not attempt to operate the drive with
another media until full assurance is
made that no damage or contamination has
occurred to the drive heads or to the
shroud area. Replace all heads in the
event of a head crash where there is a
large amount of particle contamination.
Examples of this are problems 2 and 3 of
4.7.

Head Inspection

CAUTION
. Do not smoke when inspecting heads. Use
~extreme care not to damage the head.

Do not touch the head pad or gimbal
spring with fingers or tools.

If head must be laid down, do not allow
the head pad or gimbal spring to touch
anything. 1If possible, use a magnifying
device to inspect the heads.

suspect head as described in Paragraph 4.8. Refer to

Figure 4-6, observe the head-arm assembly, and perform the remedy
given below.

1.

2.
3.
4.

If reddish-brown oxide deposits exist on the head,
replace the head-arm assembly.

If head appears scratched, replace the head-arm assembly.
If head appears damaged, replace the head-arm assembly.

If the gimbal spring which holds the head pad to the arm
is bent or damaged, replace the head-arm assembly.

CAUTION
Do not reuse any packs that were used on
these types of heads.
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Figure 4-6 Typical Head-Arm Components

4.7.2 Head-Arm Replacement Criteria
A head-arm assembly requires replacement
conditions listed below exist.

1. Consistent oxide buildup on the

repeated head to disk contact

2. Appreciable oxide build-up

GIMBAL SPRING

if any of the following

same head,

3. Scratches on the head flying surface

indicating

4. Imbedded particles in the head pad flying surface

5. Bent or damaged gimbal spring

6. Any apparent physical damage to head-arm assembly

4.8 HEAD-ARM ASSEMBLY REPLACEMENT

The following describes replacement of read/write and/or the servo
head-arm assemblies. Head alignment must be performed on any
head-arm assembly replaced. Replacing the servo head-arm assembly
requires alignment of all heads. Head alignment is covered in a

separate procedure (paragraph 3.17.2).

NOTE

In the event of suspected contamination
of the shroud, the shroud should be
removed, cleaned and replaced in con-
junction with this procedure. The
actuator assembly and deckplate must

also be cleaned.



Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.

Open pack access cover, remove disk pack and then close
pack access cover.

Open cabinet top cover and remove deck cover.
Open pack access cover as far as possible.

NOTE
Perform step 5 if any of the items below

apply.
° If removing all heads

® If removing any of the heads in
surface positions 15 through 19

.. If removing the servo head. 1In this
case, perform only a and b under
step 5.

If none of these apply, proceed to step
6.

Move servo preamp housing as follows:

a. Remove two screws securing cover to housing and
remove cover,

b. Disconnect servo head cable plug from servo preamp
board ’

c. Remove two screws securing preamp housing to deck,
then move preamp housing to provide access to head
clamp screws for head surface positions 15 through

19.

Determine surface 1location of head (or heads to be
replaced) by referring to head identification label
on actuator housing or to Figure 4-7.

Lock carriage in place by inserting carriage locking pin
into shipping hole.

Remove heads as follows:
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Figure 4-7 Head-Arm Assembly Replacement

NOTE
If more than one head is to be removed,
disconnect head cables one at a time as
the heads are removed.

If removing read/write head, disconnect corresponding
head cable plug from XGN card in read/write chassis
location E@5. If removing servo head, disconnect
servo cable jumper plug from connector card on
actuator housing.



10.

11.

4.

CAUTION

When head-arm clamping screw is removed,
use care not to dislodge head from its
position in carriage. This may allow
head to contact an adjacent head thus
causing damage to itself or other head.
If more than one head is to be removed,
undo clamping screws one at a time.

Remove clamping screw securing head-arm to be
removed.

Slide head-arm assembly forward from its position in
carriage until it can be grasped from front, then
carefully remove head-arm, cable and plug from

carriage assembly.

Repeat steps a through ¢ for all heads to be removed.

Install heads as follows:

d.

CAUTION
Ensure that head plug and cable do not

contact head pad on adjacent heads or

these heads may be damaged.

Slide head-arm, plug and. cable carefully between
existing heads until head-arm is in proper position.

Install head-arm clamp screw and torque to 4
inch-pounds,

If installing read/write head, connect head cable
plug to XGN card in read/write chassis location E@5.
If installing servo head, connect servo cable jumper
plug to connector card on actuator housing,

Repeat steps a through ¢ for all heads to be
installed.

Remove carriage locking pin from shipping hole.

NOTE
Step 11 is applicable only if step 5 was
performed.

Reinstall servo preamp housing as follows:

a.

b.

Place it in 1its proper position on deck and secure
with two screws,

Reconnect servo head cable plug to preampAboard,



c. Replace servo preamp housing cover using two screws.

NOTE
Do not adjust servo head-arm if it was
not replaced because all read/write
heads must be realigned whenever this
adjustment is changed.

12, If servo head-arm was replaced, adjust it as follows.
Otherwise, proceed to step 1l4.

a. Using head-arm adjustment tool, center servo head-arm
adjustment slot in the head adjustment hole,

b. Torque head-arm clamp screw to 12 (+ 1/2)
inch-pounds. :

13. Check alignment of all heads and adjust as necessary
(refer to head alignment procedure, paragraph 3.17.2).

4.9 HEAD CAM REPLACEMENT
This procedure describes removal and replacement of the head cams. -
The top cover, pack access cover, shroud, and shroud cover must be
removed to gain access to the head cams. The cams fit onto pins
in the actuator housing and require no adjustment after
installation.

1. Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.
2. Remove disk pack.
NOTE
If drive is installed in line with other
drives, it may be necessary to move the
drive out of line to remove the top
cover.
3. Remove cabinet top cover.
4. Remove pack access cover.
5. Remove shroud and shroud cover.
6. Manually load heads.
7. Remove two screws securing each head cam to actuator

housing and then remove cams by pulling straight off from
pins on actuator housing. (Refer to Figure 4-8,)
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9.
10.

11.

HEAD CAMS

ACTUATOR
HOUSING |

Figure 4-8 Head Cams

CAUTION
Before replacing head cams, ensure that
mating surfaces of actuator housing and
cams are clean.

Install replacement head cams as follows (refer to Figure
4-8):

a. Fit replacement head cams over dowel pins on actuator
housing so they are flush against housing,

b. 1Install screws and torque to 4 (+.5) inch-pounds.

Manually unload heads.

Replace shroud and shroud cover with nine screws and
washers.

Replace pack access cover.
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NOTE
If it had been necessary to move drive
from in-line position to remove top
cover, reinstall drive in-line after
replacing top cover.

12. Replace cabinet top cover.

4.10 HEADS-LOADED SWITCH REPLACEMENT

This switch is mounted on the actuator housing (refer to Figure
4-9) and indicates to the drive logic whether or not the heads are
loaded. The following describes the removal and replacement of
this switch. This switch also requires adjustment which |is
explained in the heads-loaded switch adjustment procedure
(paragraph 4.11).

1. Remove power to drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.
2. Remove disk pack.
3. Open cabinet top cover and remove deck cover.
4. Move carriage back to retracted stop.

5. Remove heads-loaded switch from actuator housing as
follows (refer to Figure 4-9):

a. Cut cable tie securing heads-lcaded switch leadwires
to actuator housing,

b. Remove two screws and washers securing the
heads-loaded switch mounting block to actuator
housing, then remove mounting block and switch from
actuator housing,

c. Note leadwire connections and remove leadwire €£from
switch,

d. Remove two screws and washers securing switch to
block and remove switch.

6. Install replacement switch on mounting block.

7. Install replacement switch and mounting block on actuator
housing, 1leaving screws loose -enough to perform
adjustments in step 8 of adjustment procedure.

8. Secure leadwires to side of actuator housing with cable
tie.

4-32



CABLE TIE

| S\
LY

)
AN

MOUNTING BRACKET

[
)

\

SWITCH
\ ;;a ACTUATOR HOUSING

NC NO COMMON

9W45

Figure 4-9 Heads-Loaded Switch Replacement

9. Perform heads-loaded switch adjustment procedure
(paragraph 4.11) starting with step 6.

4.11 HEADS-LOADED SWITCH ADJUSTMENT

The heads-~loaded switch should actuate when the carriage is
forward enough for the heads to be loaded. To ensure this
condition,” adjust the heads-loaded switch using the following

procedure.
1. Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.

2. Remove disk pack.

3. Open cabinet top cover and remove deck cover.
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lgll

11.

12,

13.
14,

Move carriage back to retracted stop.

Note heads-loaded switch leadwire <connection and
disconnect leadwires,

Connect an ohmmeter (set to Rxl scale) across common and
normally closed (NC) terminals of the switch. Refer to
Figure 4-9.

Check heads-loaded switch operation.

a. With carriage at retracted stop, meter should read
zero. If it does not, proceed to step 8, If it

does, proceed to b.

b. Move carriage forward until switch transfers (meter
indicates infinity) and measure distance traveled.
If distance is between 8.1 and 8.2 inches, proceed to
step 17. If distance 1is not between these limits,
proceed to step 8.

Loosen screws securing switch mounting block to actuator
housing and then move block to actuator housing. Move
block and switch as far back as possible toward magnet.
Meter should now indicate infinity.

Disconnect one of the meter leads at meter.

NOTE
In next step, a suitable shim is con-
structed by taping a number of feeler
gauges together until their combined
thickness is from 6.1 to 0.18 inches.
Check their thickness with a steel rule.

Insert @.15 (@.65) inch shim between stop on magnet and
shock stop on carriage assembly. Refer to Figure 4-10.

Reconnect meter lead and note that meter stillvindicates
infinity when carriage is moved back against shim.

Hold carriage against shim and then move heads-loaded
switch towards spindle until switch transfer occurs
(meter indicates zero). Tighten screws securing switch

and mounting block to actuator housing, taking care not
to disturb their position.

Remove shim and move carriage back to retracted stop.
Move carriage forward and check with shim or steel rule

to ensure switch transfer occurs between 0.1 and @.2
inches of retracted stop.
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Figure 4-1¢ Heads~Loaded Switch Adjustment

If requirements of step 14 are not met, repeat steps 7
through 14 wuntil the adjustment is correct and then
proceed to step 16.

Disconnect meter from switch terminals and reconnect
heads-loaded switch leadwires.

Replace deck cover and close top cover.

4.12 LOGIC CHASSIS BACKPANEL REPAIR
Backpanel repair is limited to replacing damaged wires and bent or
broken pins. Both procedures are described below.

4.12,1 Wirewrap Pin Replacement
This procedure describes removing a damaged pin from the backpanel

and replacing it with a new one.

1'

Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF,
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3.

4.
5.

8.

18.

11.

NOTE
Use care not to damage wires when
removing them from pin. Also note level
of wires so they are replaced in the
same position as they were removed.

Open cabinet rear door and remove cover from logic
chassis card cage.

Remove all wires from pin. Refer to wirewrap replacement
procedure, paragraph 4.12.2, step 3.

Remove card associated with pin to be replaced.

Slide post removal tool over pin and apply pressure
toward backpanel until bond breaks between pin and collar
(refer to Figure 4-11).

G sp shank of pin (with long nose pliers or similar
tool) and pull it out of backpanel. 1If collar comes out
with pin, proceed to step 7. If collar remains secure in
backpanel, proceed to step 8.

Coat collar of replacement pin (not hole) with epoxy and
insert it into backpanel from wirewrap side. Proceed to
step 9. :

Insert replacement pin with collar removed from wirewrap
side of backpanel. Push it into collar in backpanel hole
until it is same length as adjacent pins.

CAUTION
Any cement on shaft of pin will prevent
an electrical connection.

Apply fast cure epoxy cement around pin on wirewrap side
of backpanel to ensure tightness of pin. Refer to Figure
4-110

Replace wires removed 1in step 3. Refer to wirewrap
replacement procedure, paragraph 4.12, steps 5 through 9.

Replace cover on logic chassis card cage and close
cabinet rear door.

4.12.2 Wirewrap Replacement
This procedure describes removal and replacement of backpanel
wirewrap connections.

1,

Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,
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Figure 4-11 Wirewrap Pin Replacement

b. Set MAIN AC circuit breaker to OFF.
Open cabinet rear door.

NOTE
If pin has two wires and the wire to be
replaced is closest the to backpanel, it
is necessary to remove the other wire.
In this case, use care not to damage the
other wire. '

To unwrap each end of wire, use end of wirewrap tool with
notch opposing direction of wrap and slide tool over pin.
Carefully turn tool to unwrap wire.

Cut replacement wire to proper length and strip approxi-
mately 1 1/8 inch of insulation from each end of wire.

Insert one end of wire into wirewrap tool until
insulation rests against stop.

Slide tool over backpanel pin leaving a small gap between
bottom of post or lower wrap level and new wire.

Hold wire securely (allow a small amount of slack to
assure one turn of insulation) and twist tool to wrap
wire around pin. As tool is twisted, wire wrapping
around pin forces tool up and off wire.
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8.

9.

1a.

When wire is completely wrapped, remove tool and proceed
to wrap other end of wire to its pin.

Ensure that each connection has one turn of insulation
and six to seven turns of bare wire around pin.

Close cabinet rear door.

4.13 OPERATOR CONTROL PANEL REPLACEMENT
The operator control panel 1is replaced by snapping it out of the
shroud cover, removing it from the connector and replacing it with

a new control panel assembly.

l.

S

Remove power from drive as follows:

a. Press START switch to stop drive motor and unleoad
heads,

b. Set MAIN AC circuit breaker to OFF.
Open pack access cover and remove disk pack.

Open cabinet top cover.

Remove plastic plug from access hole in shroud cover
Refer to Figure 4-12,

A\

CONTROL PANEL\@

CONTROL PANEL—
CABLE PLUG P201

ACCESS HOLE

NOTES: SHROUD COVER

/\  TOP COVER MUST
BE OPEN TO REMOVE
CONTROL PANEL

948
Figure 4-12 Operator Control Panel Replacement

Snap operator control panel out of its position in shroud
cover. Refer to Figure 4-12.

Remove control panel cable plug P201 from control
assembly card and set assembly aside.
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7. Install control panel connector plug P20l on replacement
operator control panel and then snap replacement control
panel into its position in shroud cover.

8. Close pack access cover.

4.14 PACK ACCESS COVER SOLENOID REPLACEMENT (NON-VDE)
This solenocid is mounted on the front of the shroud cover and
prevents the pack access cover from being opened while the spindle
is turning. Refer to Figure 4-13. The following describes
replacement. Adjustment is covered in the pack access cover
solenoid adjustment procedure (paragraph 4.15). '

1. Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.
2, Remove disk pack.
NOTE 7
If drive is installed in-line with other
drives, it will be necessary to pull
drive out of line to remove top cover.
3. Remove cabinet top cover.

4. Remove pack access cover.

5. Snap operator control panel out of its position in shroud
cover and let it hang by control panel cable wires.

6. Remove 12 screws securing shroud cover to shroud and move
shroud cover forward far enough to allow access to pack
access cover solenoid assembly.

7. Remove two screws and washers securing solenocid assembly
and slip it out from beneath shroud cover.

8. Note solenoid leadwire connections, disconnect leadwires
and set solenoid aside.

9. Install replacement solenoid to shroud cover using two
screws and washers.

10. Connect leadwires to solencid.

1l. Move shroud cover back into position and secure using 12
screws.
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Figure 4-13 Pack Access Cover Solenoid
Replacement/Adjustment (NON-VDE)

12. Replace pack access cover.

13. Replace operator control panel in shroud cover.
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NOTE
If it was necessary to move drive from
in-line position to remove top cover,
reinstall drive in-line after replacing
top cover.

1l4. Replace cabinet top cover.

15. Perform pack access cover solenoid adjustment procedure
(paragraph 4.15).

4.15 PACK ACCESS COVER SOLENOID ADJUSTMENT (NON-VDE)

This adjustment consists of moving the solenoid assembly (in-
stalled on the shroud cover) up or down until the clearance
between it and the cover catch is correct. When this is accomp-
lished, the solenoid should prevent the cover from opening when
the spindle is turning.

1. Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.

2. Remove disk pack.

3. Raise cabinet top cover.

4. Raise pack access cover as far as possible.

5. Check adjustment by pushing solenoid latch up to simulate
energized condition and then measure distance between it

and catch on shroud cover. Refer to Figure 4-13.

6. If distance measured in step 5 is as indicated on Figure
4-13, proceed to step 7. Otherwise, adjust as follows:

a. Loosen screws securing solenoid assembly to shroud
cover,

b. Hold solenoid latch in energized position and adjust
solenoid assembly until proper clearance is obtained,

c. Tighten screws securing solenoid assembly to shroud
cover.

7. Perform final check as follows:

a. Close top cover allowing pack access cover to fully
open,

b. 1Install scratch disk pack and close pack access
cover,
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c. Set MAIN AC circuit breaker to ON,

d. Press START switch to start drive motor and load
heads,

e. Solenoid should energize and prevent pack access
cover from being opened. If it operates properly,
proceed to step 8. However if cover can be opened,
repeat steps 1 through 6. Also check catch, latch,
and solenoid for proper operation.

8. Remove disk pack.

9. Press START switch to stop drive motor and unload heads.
18. Set MAIN AC circuit breaker to OFF.

11. Close pack access cover.

4.16 PACK ACCESS COVER SWITCH REPLACEMENT (NON-VDE)

This switch prevents the drive motor from starting when the pack
access cover is open. It is located under the shroud cover as
shown in Figure 4-14. The following describes its removal and

replacement. This switch cannot be adjusted.

PACK SHROUD
ACCESS COVER
COVER
SHROUD
COVER \\\\\\
(=
)
MOUNTING
SWITCH BRACKET
W50

Figure 4-14 Pack Access Cover Switch Replacement (NON-VDE)

1. Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.
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2.
3.
4.
5.

7.
8.
4.17

Remove disk pack.

Open cabinet top cover and remcve deck cover.

Open pack access cover as far as possible.

Open pack access cover switch assembly as shown below.
Refer to Figure 4-14.

a.

Remove two screws and washers securing pack access
cover switch assembly to shroud cover and remove
switch assembly from beneath shroud cover.

Note leadwire connections and remove leadwires from
switch.

Remove two screws and washers securing switch to its
mounting bracket and then remove switch from bracket
and set aside,

Replace pack access cover switch assembly as follows:

Position replacement switch on mounting bracket and
secure using ‘two screws and washers,

Connect leadwires to switch terminals,

Position switch under shroud cover and secure with
two screws and washers.

Close pack access cover.

Replace deck cover and close cabinet top cover.

INTERLOCK SOLENOID AND SWITCH REPLACEMENT (VDE)

The interlock assembly shown in Figure 4-15 is used on VDE units.
Its purpose is to lock the pack access cover so it can only be
opened when the drive is in the standby mode (MAIN AC breaker on
and drive motor stopped). It also prevents the drive motor from
starting if the pack access cover is open.

The folléwing procedure details removal and replacement of the
interlock assembly.

1.

2.

3.
4.

Press the START switch to stop the drive.

Open the pack access, turn off the MAIN AC breaker and
remove the disk pack.

Remove the cabinet top cover.

Remove the pack access cover.
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Figure 4-15 1Interlock Assembly (VDE)

5. Remove the shroud cover attaching hardware and slide the
cover forward far enough to allow access to the interlock

assembly.

6. Disconnect interlock connector A3P9.
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7.

10.

ll.

12.

13.

14.

15,
l6.

17,

18.

With the

Note the lead position on the soclenoid and disconnect
them.

Remove the hardware securing the interlock assembly to
the shroud. Slip the assembly out of the drive.

° If the solenoid is being replaced, proceed with step
9. ,

. If the interlock switch is being replaced, go to step
14.

] If the entire interlock assembly is beingAreplaced,
reverse steps 1-8 to install the new assembly.

Remove fthe hardware that secures the solenoid to the
bracket.

Remove the solenoid and plunger.

Install the solenoid plunger and solenoid on the bracket
and secure it with the hardware removed in step 9.

Manually operate the solenoid and check for freedcm of

~movement. The solenoid body can be repositioned within

limits of the attaching hardware to eliminate slight
binding.

Reverse steps 1-8 to install the interlock assembly.

Note lead position on the interlock switch and disconnect
them.

Remove the hardware that secures the switch to the latch.

Install the new switch with the hardware removed in step
15.

Attach the leads to the switch.
Reverse steps 1-8 to install the interlock assembly.

interlock assembly installed, the pack access cover

should lock when the drive motor is running, or when the MAIN AC
breaker is off.

NOTE
The interlock solencid will not release
the latch (energize) for 30 seconds
after the MAIN AC breaker is turned on.
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4.18 PACK-ON SWITCH REPLACEMENT

This switch is located on the pack sensor assembly. The following
describes replacement of the pack-on switch. The switch must be
adjusted following replacement, and this is covered in the pack-on
switch adjustment procedure (paragraph 4.19).

l. Press START switch to stop drive motor and unlocad heads.

2. Open pack access cover and remove pack, close cover, and
set MAIN AC circuit breaker to OFF. ,

3. Remove blower assembly. Refer to blower motor
replacement procedure, paragraph 4.3, steps 3 and 4.

4, Note leadwire connections and disconenct leadwires at
pack-on switch terminals. '

5. Remove hardware securing switch to switch base.

6. Install replacement switch to switch base using hardware
removed in step 5. Do not tighten screws.

7. Perform pack-on switch adjustment procedure (paragraph
4.19).

4.19 PACK-ON SWITCH ADJUSTMENT
. The pack-on switch must be adjusted to close when a pack 1is
installed and open when the pack is removed.

Refer to Figure 4-16 and proceed with the following steps.

SWITCH
SWITCH
PACK-ON
SWITCOH =7 TERMINALS
STOP 3
PIN
SPEED PACK-ON
SENSOR SWITCH
€
LOCKSHAFT . ADJUSTMENT
CRSHAFT — . SCREWS

GROUND - ___§ FzA

SPRING O @ GROUNDSPRING
j'—' ) TERMINAL LUG

0.64 £0.13 mm AND ADJUSTMENT

(0.025 + 0.008 in)
WITH PACK SCREW

ACTUATOR
ARM CZ.039%

Figure 4-16 Pack-On Switch Replacement/Adjustmeﬁt
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1.
2.

Press START switch to stop drive motor and unload heads.
Open pack access cover.

a. Remove disk pack.

b. 1Install scratch pack.

c. Close cover.

d. Set MAIN AC circuit breaker to OFF.

Remove blower assembly. Refer to blower motor replacement
procedure, paragraph 4.3, steps 3 and 4).

Note leadwire connections and disconnect 1leadwires at
pack-on switch terminals.

Using feeler gauge, measure distance between lockshaft

and actuator arm., If dimension is as specified in Figure
4-17, proceed to step 7.

¥~ SPINDLE

e DRIVE

e N
T
e y) P BEL
4 d
& @{ \y) T SPEED

= kjl)//,/’ SENSOR

6 BB
SN e

N2 SPRING
PACK
SENSOR
ASSEMBLY
CZ-0400

Figure 4-17 Pack Sensor Assembly Replacement

6'

Loosen switch base adjustment screws and reposition
switch base so that dimension between actuator arm and
lockshaft is as specified in Figure 4-16.



7. Check, and if necessary, adjust pack-on switch.

a. Place test leads of multimeter (set at Rxl) on
terminals of switch.

b. If meter indicates zero ohms, proceed to step 7e. If
meter does not indicate zero, proceed to step 7c.

c. Loosen switch adjustment screws until meter just
indicates zero.

d. Tighten switch adjustment screws.

e. Insert 0.011 inch thick feeler gauge between actuator
arm and stop pin.

£. Multimeter must indicate infinity. If not, go to
step 7g. If correct, remove feeler gauge and go to
step 8.

gd. Loosen pack sensor switch adjustment screws and
position switch until multimeter just indicates
infinity. Tighten screws.

h. Remove feeler gauge. Multimeter must indicate zero
ohms. If correct, go to step 8. If not, repeat
procedure starting at step 7c.

8. Disconnect multimeter from switch terminals.

9. Connect pack sensor switch leadwires to switch terminals.

19. Perform static groundspring adjustment procedure
(paragraph 4.34) if mounting plate screws were loosened.

11. Install blower assembly. Refer to blower motor
replacement procedure, paragraph 4.3, step 15.

4.20 PACK SENSOR ASSEMBLY REPLACEMENT

This assembly is mounted beneath the deck on the rear of the
sgindle. The two main elements of the pack sensor assembly are
the static groundspring and pack-on switch, The procedure for
individually replacing each of these are contained elsewhere in
this section. The following describes replacement of the entire

pack sensor assembly. Refer to Figure 4-17.
1, Press START to stop drive motor and unload heads.

2. Open pack access cover and remove pack. Leaving cover
open, set MAIN AC circuit breaker to OFF.

3. Remove blower assembly. Refer to blower motor
replacement procedure, paragraph 4.2, steps 3 and 4.
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4, Remove pack sensor assembly as follows:

a. Disconnect static groundspring leadwire from terminal
on groundspring,

b. Cut tie wrap on leadwires,

c. Note 1leadwire connections and disconnect leadwires
from pack-on switch,

d. Disconnect speed sensor cable plug (A3P3),

e. Remove drive belt. Refer to drive belt replacement
procedure, paragraph 4.4,

f. Remove hardware securing pack sensor assembly to
spindle assembly, then remove pack sensor assembly
and set aside.

5. Install replacement pack sensor assembly as follows:

a. Position replacement pack sensor assembly on rear of
spindle assembly and secure,

b. Replace drive belt. Refer to drive belt replacement
procedure, paragraph 4.4,

¢. Connect speed sensor cable plug (A3P3),

d. Connect 1leadwire to pack-on switch and static
groundspring leadwire.

6. Perform the procedures listed below (paragraph 4.17).
a. Pack-on switch adjustment (paragraph 4.19)
b. Static groundspring adjustment (paragraph 4.34)

c. Speed sensor adjustment (paragraph 4.29)

7. Install blower assembly. Refer to blower motor
replacement procedure, paragraph 4.3, step 15.

8. Perform speed sensor output check procedure, paragraph
3.21.2.

4.21 PARKING BRAKE REPLACEMENT

The parking brake is located on the deck near the spindle. Refer
to Figure 4-18). It is necessary to remove only the brake cover
plate to access the parking brake for removal and replacement.
Adjustment is covered in the parking brake adjustment procedure,

paragraph 4,21,
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ACTUATOR BUTTON BRAKE TOOTH
ADJUSTMENT HOLE ADJUSTMENT
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Figure 4-18 Parking Brake Replacement/Adjustment

Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.
Open pack access cover and remove disk pack.

Remove six screws and washers securing brake plate cover
to deck and then remove cover.

Remove two screws securing parking brake assembly to
deck. Refer to Figure 4-18 and then remove assembly and

set aside.
NOTE
Apply Loctite primer grade N and Loctite
grade C to screws used in step 5.
Install parking brake assembly to deck using two screws.

Perform parking brake adjustment procedure (paragraph
4.22) starting with step 4.
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4.22 PARKING RAKE ADJUSTMENT
The parking brake has two adjustments. Refer to Figure 4-18.
These are the actuator button to pack clearance and the brake

tooth to bottom of spindle clearance.

The distance between the actuator button and the disk pack bottom
disk surface is adjusted by turning the actuator button in or out.
The brake tooth to bottom of spindle clearance is adjusted by the

brake tooth adjustment screw.
Adjustment of brake tooth to bottom of spindle clearance requires

removing only the brake cover plate. However, the entire shroud
must also be removed to adjust brake button to disk pack

clearance.
1. Remove power to drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.
2. Open pack access cover and remove disk pack.
3. Remove six screws and washers securing brake cover plate.

4, Check <clearance between brake tooth and underside of
spindle as follows:

a. Rotate spindle until brake tooth is not engaged or
under a notch in spindle,

b. Check to see if clearance between tooth and underside
of spindle is between 0.005 and 0.020 inches. If
this requirement is not met, proceed to step 5. If

it is met proceed, to step 6.

5. Adjust brake tooth to underside of spindle clearance as
follows:

a. Loosen locknut brake tooth adjustment screw.
b. Adjust screw until clearance between tooth and
underside of spindle is from 0.005 to @.02¢ inch.

Turning setscrew clockwise narrows gap and counter-
clockwise widens gap.

¢c. When gap is correct, tighten setscrew.

6. Install a scratch disk pack.
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9.

10.
11.
12.

13.

14.

' NOTE
In step 7, it is impossible to check the
clearance with a conventional feeler
gauge. However, a suitable tool can be
constructed by taping the proper feeler
gauge to the end of a long object such
as a screwdriver.

Check that clearance between actuator button and bottom
disk surface on disk pack is between @.01 and 0.02
inches. 1If the requirement is not met, remove disk pack
and proceed to step 8., If it is met, remove disk pack,
replace brake cover plate and proceed to step 19.

Remove disk pack.

NOTE
If drive is installed in-line with other
drives, it may be necessary to move the
drive out of line to remove the top
cover.
Remove cabinet top cover.
Remove deck cover.
Remove pack access cover.
Remove shroud and shroud cover.
Adjust actuator button to disk pack clearance as follows:
a. Install scratch disk pack,
b. Loosen locknut on actuator button adjustment screw,
¢. Turn actuator button until clearance between button
is between 0.10 and 0.02 inches. Turning button
clockwise increases clearance and turning it counter-
clockwise decreases clearance,
d. When gap is correct, tighten locknut,
CAUTION
- Remove and install disk pack and then
rotate spindle to ensure there is no

interference between brake tooth and
spindle.

e. Remove scratch disk pack.

Replace shroud, shroud cover and brake cover plate.
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15. 1Install pack access cover.
16. Replace deck cover.

NOTE
If drive was moved from in-line position
to remove. top cover, reinstall drive in-

line after replacing top cover.

17. Install cabinet top cover.
18. Open pack access cover and clean shroud.
19. Close pack access cover.

4.23 POWER SUPPLY ASSEMBLY REPLACEMENT AND MAINTENANCE

The power supply is located on the floor at the rear of the
cabinet. Two types of power supplies are used. These are
illustrated in Figure 4-19. One power supply is mounted on slides
that permits extending it out the rear of the cabinet. The other
power supply is mounted on the base of the rear cabinet and does
not incorporate the slides. Both power supplies contain
replaceable cards. Table 4-1 shows card usage.

‘Table 4-1 Power Supply Card Usage

Card Type Card Type
VDE NON-VDE Description

ZCN _2CN Power amplifier
_FNN _YFN Relay board

_YEN Capacitor board

CBN ~ Recitifier/filter
- board

CFN Control board

The following procedure describes replacement of the entire power
supply as well as each of the cards. It also describes triac and
power transistor replacement.

4.23.1 Power Supply Assembly Replacement (NON-VDE)
The following procedure describes removal and replacement of the

entire power supply assembly.
1. Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF,

c. Disconnect power cable from site power receptacle.
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Figure 4-19 Power Supply Assembly Location

NOTE
If drive is installed in-line with other
drives it will have to be pulled out of
line to remove side panels.

2, Remove cabinet side panels.
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10.

1l1l.

12,

13.
14,

15.

16.

17.
18.

19,

Remove two screws securing cable guide to frame and
remove cable guide.

Disconnect support spring from power cable.

Disconnect five plug connectors to power supply. Al so
disconnect air hose by turning it in a counterclockwise
direction until it comes free.

Open cabinet rear door and swing logic chassis open.

Remove power supply top cover.

Disconnect ac and dc ground straps and remove them from
power supply. Refer to Figure 4-20. Replace top cover
on power supply.

Remove six screws securing power supply slides to floor
of drive cabinet and slide supply out rear of cabinet.

Slide replacement power supply into cabinet and secure
slides to floor of cabinet with six screws,

Remove top cover from replacement power supply and
connect ground straps (removed in step 8) as shown in
Connect power wiring as described in Chapter 2.

Replace top cover on power supply.

Reconnect five plugs to power supply. Also reconnect air
hose by screwing it clockwise into hole.

Position power cable in cable guide and secure cable
guide to floor of cabinet.

Replace cabinet side panels.
Connect power cord to site power receptacle.

If drive was moved out of 1line to perform step 2,
reinstall it in-line.

Perform the procedures listed below.

a. +5 volt and -5 volt test and adjustment (paragraph
3.17.1) -

b. DC voltage output check (paragraph 3.18.1)
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Figure 4-20 Power Supply Card Replacement

4-56



4.23.2 =-ZCN (Powver Amplifier) Card Replacement (NON-VDE)
The following procedure describes removal and replacement of only
the -ZCN card. Refer to Figure 4-19.

1. Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF,

c. Disconnect power cable from site main power recep-
tacle.

2. Slide power supply out and remove power supply top cover.

3. Note connections, then disconnect all wires from -2CN
card. ’

4, Remove two screws and washers securing card in power
supply, remove insulated spring clip, then remove card.

5. Position replacement card in power supply, attach

~insulated spring clip removed from old card (step 4), and
secure with two screws and washers.

6. Connect wires to replacement -ZCN card.

7. Replace top cover on power supply and perform steps 1, 4
and 9 of manually controlled servo: checks procedure
(paragraph 3.18.2.2).

4.23.3 <-YEN (Capacitor Board) Replacement (NON-VDE)
The following procedure describes removal and replacement of the
-YEN card. Refer to Figure 4-20.

1. Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b, Set MAIN AC circuit breaker to OFF,

c. Disconnect power cable from site main power
receptacle.

2, Slide power supply out and remove power supply top cover.
3. Remove two screws and washers securing =-ZCN card, remove

insulated spring clip, then move <-ZCN card away from
-YEN. '
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8.
9.

10.

1 4,23.4

Note connections, then disconnect all wires from -YEN
card.

Remove ten screws securing card to capacitors.

Remove nut and washers from stud securing card to power
supply, then remove card.

Ensure that all lockwashers are positioned on capacitors,
then position -YEN card on capacitors and install ten
screws. Reconnect all wires to -YEN card.

Install nut and washers on stud and tighten nut.

Reposition =-ZCN card and secure with two screws and
washers. Replace insulated spring clip and all wires to
-ZCN card.

Replace top cover on power supply and perform following
procedures:

a. +5 volt and -5 volt Test and Adjustment (paragraph
3.17.1) .

b. Power Supply DC Output Voltage Check (paragraph
3.18.1).

-YFN (Relay Board) Replacement (NON-VDE)

The following procedure describes removal and replacement of the
-YFN card. Refer to Figure 4-20.

1,

Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF,

c. Disconnect power cable from site main power
receptacle.

Slide power supply out and remove power supply top cover.
Remove two connectors from -YFN card.

Carefully pry card off three fasteners and remove from
power supply.

Install replacement -YFN card in power supply by pushing
it carefully onto fasteners.

Install two connectors on replacement card.
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7.

Replace top cover on power supply, return power supply to
normal position, and perform the procedures listed below.

a. Reconnect power cable to site main power receptacle.

b. Set MAIN AC circuit breaker to ON and set LOCAL/
REMOTE switch to LOCAL. Install a scratch pack.

¢c. Press START switch and observe that drive motor
starts and heads load.

d. Press START switch and observe that heads unload and
pack stops rotating in approximately 3@ seconds.

e. Set LOCAL/REMOTE switch to REMOTE (ensure sequence
power is available).

f. Press START switch and observe that drive motor
starts and heads load.

g. Press START switch and observe that heads unload and

pack stops rotating in approximately 30 seconds.
Remove scratch pack.

h. Set MAIN AC circuit breaker to OFF.

4.23.5 Triac and Power Transistor Replacement

When

replacing triacs or power transistors, the following

procedure should be performed:

1.

5.
6.

Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF,
¢. Disconnect power cable from site power receptacle.

Sswing logic chassis open, slide power supply out, and
remove power supply top cover.

Remove defective triac or power transistor.

Apply a coating of silicone grease to mating surfaces of
replacement triac or power transistor and power supply
(or heat sink in case of power transistor).

Install replacement triac or power transistor.

Replace cover on power supply and slide power supply into
normal position.



7.

Close logic chassis and cabinet rear door.

4.23.6 Power Supply Replacement (VDE)
The following procedure describes removal and replacement of the
entire power supply assembly used on VDE units.

1,

2.

3.

4.

5.

190.

Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF,
c. Disconnect power cable from site power receptacle.

NOTE
If drive is installed in-line with other
drives it will have to be pulled out of
line to remove side panels.

Remove cabinet side panels and open the rear door.

Remove the screw securing the power cord clamp to the top
of the power supply.

Disconnect the power cord from the power supply control
panel.

Disconnect plugs P3, P4, P6 on the side and P2, P8, P9 on
the rear of the power supply.

Disconnect the air hose at the rear of the power supply
by turning it counter clockwise.

Remove the hardware that secures the control panel end of
the power supply to the cabinet base.

Pull the power supply out the rear of the cabinet.

NOTE
The power supply may be reinstalled in
the cabinet and all cables are connected
to operate the drive with or without the
cover removed. Ensure the blower hose
is connected.

To install the power supply, rest it on the cabinet base
and push it toward the front of the drive until the lip
at the rear of the power supply slips under the mounting
bracket.

Secure the control panel end of the power supply to the
chassis with the hardware removed in step 9.
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11.

12.

13.

14.
15,
l6.

17.

4.23.7

Connect plugs P2, P8, P9 on the rear and P3, P4, P6 on
the side of the power-supply. Attach the air hose by
turning it clockwise into the power supply. ,

Connect the power cord to the receptacle on the power
supply control panel.

Attach the po@et cord cord clamp to the top of the power
supply.

Connect the power cord to the site power receptacle.
Place the MAIN AC circuit breaker in the ON position.
Perform DC voltage checks and +5 V test and adjustment.

Replace the cabinet panels and position the drive in line
with the other drives.

-ZCN (Power Amplifier) Card Replacement (VDE)

The following procedure details removal and replacement of the ZCN
card used in VDE units (refer to Figure 4-20).

1.

2.

3.

4.

6.

7.
8.
9.
10.

4.23.8

Press the START switch to stop the drive motor and unload
the heads.

Remove the power supply wusing the Power Supply
Replacement procedure.

Remove the power supply cover.

Note all 1lead connections on the =-ZCN card to the
mounting brackets, and remove the card.

Position the replacement card on the mounting brackets
and secure it with the hardware removed in step 5.

Connect all leads to the =-ZCN card.
Install the power supply top cover.
Install the power supply in the cabinet.

Perform steps 1 and 9 of the manual controlled servo
checks procedure.

-FNN (Relay) Card Replacement (VDE)

The following procedure details removal and replacement of the
-FNN card used in VDE units (refer to Figure 4-20).

1.

Press the START switch to stop the drive motor and unload
the heads.
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2.

3.
4.

5.

6.

4.23.9

Remove the power supply using the power supply
replacement procedure.

- Remove the power supply cover.
Disconnect Pl at the -FNN card.

Remove the hardware that secures the card to the power
supply chassis and then remove the card.

Reverse steps 1-5 to install the replacement'-FNN card.

-CFN (Control) Card Replacement (VDE)

The following procedure describes removal and replacement of the
-CFN card used in VDE units (refer to Figure 4-29).

1.

2.

3.

8.

Press the START switch to stop the drive motor and unload
the heads.

Remove the power supply using the power supply
replacement procedure.,

Remove  the power supply cover.
Remove the -ZCN (Control) card.

Disconnect connectors Pl, P2, P3, and P4 on the -CFN
card.

Remove the hardware that secures the CFN card to the rear
panel of the power supply. Remove the card.

Position the replacement -CFN card on the rear panel of
the power supply and secure it with the hardware removed
in step 6.

Reverse steps 1-5 to complete the installation.

4,23.10 -CBN (Rectifier/Filter) Card Replacement (VDE)
The following procedure describes removal and replacement of the
-CBN card used in VDE units (refer to Figure 4-20).

1,

2,

3.
4.
5

Press the START switch to stop the drive motor and unload
the heads.

Remove the power supply using the power supply
replacement procedure, N

Remove the péwer supply cover.
-2CN (Power Amplifier) card.

Disconnect connectors Pl, P2, and P3 and the -CBN card.

[
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4.24 MOTOR RELAY BOX ASSEMBLY REPLACEMENT (VDE)

Turn off MAIN AC breaker located on the rear door. Access the
motor relay box according to the procedure outlined in paragraph
3.8.3. Refer to Figure 4-14. Remove the two mounting screws
closest to the side panel. Loosen the two mounting screws on the
motor side of the relay box. Carefully slide the relay box out
the right side. Disconnect P9 on the power supply. Disconnect
motor drive cable at P7. Remove the three screws securing top
cover. Circuit card may now be accessed. Replace the relay box
assembly by reversing the above procedure.

4.25 READ/WRITE CHASSIS =XGN CARD REPLACEMENT

The -XGN card is located in read/write chassis location E®@5. It
is mounted on the ~XFN card in location E@G4 (the -XFN card is also
referred to as the "mother" board). Replacing the XGN card
involves removing the read/write chassis from the deck and then
removing the -XGN card from its position on the mother board
(refer to Figure 4-21).

-XFN (E04) RN HEAD CABLE PLUGS
/////// \\ /////
N -
@~ = e
g = @
-PKV (EO1) —
—
-PJV (£02) —
-
-PHV (E03) —
—
—
\.I \\/ \
\ ' (€05)
23> i[}l TEL\ TEL\
] y/
ﬁ
PE] /A
PE2 PE3 owst

Figure 4-21 Read/Write Chassis Card Replacement
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2.
3.
4.

6.

Remove power from drive as follows:

a.

b.

Press START switch to stop drive motor and unload
heads, _ ‘

Set MAIN AC circuit breaker to OFF.

Remove disk pack.

Open cabinet top cover and remove deck cover.

Remove read/write chassis from deck as follows:

b.

d.

Note connections and remove cable plugs PEl, PE2, PE3
and PES from read/write cards,

Remove cards E@l, E@2 and E@3 from read/write
chassis,

Note connections and remove head cable plugs from
-XGN card starting with top plug,

Remove four screws and washers securing read/write
chassis to deck and remove chassis from deck.

Remove -XGN card from moth®r board as follows. Refer to
Figure 4-21:

b.

Remove four nuts and washers securing -XGN card to
mother board,

CAUTION
Use care not to damage pins.

Pry -XGN card from mother board.

Instdll replacement -XGN card to mother board as follows:

-

CAUTION
Ensure that all pins go through the
proper holes and all pins are straight.

Position -XGN card over pins on mother board, then
press cards together,

Secure =-XGN card to mother board using four
lockwashers and nuts.
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7. Install read/write chassis on deck as follows:

a. Position read/write chassis on deck ensuring that
mother board engages the clip on actuator housing,

b. Secure read/write chassis to deck using four screws
and washers,

NOTE
Head cable connectors are keyed and plug
to mother board only one way. Ensure
that cable between head-arm and plug is
not twisted or kinked.

c¢. Connect head cable plugs, starting with top plug (9),
d. Replace cards E@l, Ef82 and E@3 in read/write chassis,
e. Connect cable plugs PEl, PE2, PE3 and PES5.

8. Install deck cover and close cabinet top cover.

4.26 READ/WRITE CHASSIS =-XFN (MOTHER BOARD) REPLACEMENT

The -XFN card is also referred to as the "mother" board. .All the
other cards in the read/write chassis plug onto pins on the mother
board. Replacing the mother bocard involves removing the read/
write chassis from the deck, disconnecting the other cards from
the mother board, then removing the mother ‘board from the
read/write chassis.

1. Remove read/write chassis from deck and =-XGN card from
mother board by performing steps 1 through 5 of
read/write chassis =-XGN card replacement procedure

(paragraph 4.25).

2. Separate mother board from read/write chassis by removing
six screws and washers, and then set mother board aside.
Refer to Figure 4-21.

3. Position replacement mother board on read/write chassis
and secure with six screws and washers.

4. Replace -XGN card on replacement mother board as
instructed in step 6 of read/write chassis -XGN card
replacement procedure (paragraph 4.25). Although step 6
refers to a replacement =-XGN card, in this case the old

card is reinstalled.

5. Perform steps 7 and 8 of read/write chassis =XGN card
replacement procedure (paragraph 4.25).
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4.27 SERVO PREAMP BOARD REPLACEMENT
This board is located in the servo preamp housing which is mounted
on the deck (refer to Figure 4-22). Replacing the board involves

removing the board from the preamp housing.

SERVO
7" PREAMP
BOARD

SERVO
HEAD
CABLE

HOUS ING

W57

Figure 4-22 Servo Preamp Board Replacement

1. Remove power to drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.
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2. Remove disk pack.
3. Open cabinet top cover and remove deck cover.
4. Remove servo preamp board as follows:

a. Remove two hex head screws securing servo preamp
cover and remove cover,

b. Disconnect servo head cable plug and output plug P8
from servo preamp board,

c¢. Remove two pan head screws inside preamp housing that
secure housing to deck,

d. Remove two hex head screws securing preamp circuit
board to housing and then remove circuit board and
set aside.

5. Install replacement servo preamp board as follows:

a. Secure preamp circuit board to housing with two hex
head screws,

b. Secure housing to deck with two pan head screws,

c. Connect servo head cable plug and output plug P8 to
preamp circuit board,

d. Secure housing cover to housing using two hex head
screws.,

6. Install deck cover and close cabinet top cover.
4.28 SPEED SENSOR ASSEMBLY REPLACEMENT
The speed sensor assembly consists of the speed sensor and its
mounting bracket and is located on the pack sensor assembly. The
following procedure (Figure 4-23) describes speed sensor assembly
replacement. Speed sensor adjustment is covered in the speed
sensor assembly adjustment procedure (paragraph 4.29).

1. Remove power to the drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.
2. Remove disk pack.

3. Open cabinet front door.
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Figure 4-23 Speed Sensor Assembly Replacement
4, Remove blower assembly. Refer to blower motor
replacement procedure, paragraph 4.3, steps 3 and 4.
5. Remove speed sensor assembly as follows:
a. Disconnect speed sensor cable plug A3P3 and cut tie
wrap from speed sensor lead,
b. Remove locknut from speed sensor,
¢. Remove speed sensor from switch base.
6. Replace speed sensor assembly as follows:

a. Install new speed sensor in switch base,

b. Reinstall locknut on speed sensor, torque to 5 inch
pound maximum (15 inch pound maximum on the steel

sensors),
c. Connect speed sensor cable plug A3P3,

d. Secure speed sensor leadwire to speed sensor switch
base with a tie wrap,
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e. Perform speed sensor adjustment.

4.29 SPEED SENSOR ASSEMBLY ADJUSTMENT

The speed sensor assembly must be adjusted whenever the spindle
assembly, pack sensor assembly or speed sensor assembly are
replaced. The speed sensor assembly has a lateral and a gap

adjustment.

The lateral adjustment is accomplished by moving the speed sensor
mounting bracket sideways until the sensor tip is in line with the

steel pin on the spindle pulley.

The gap adjustment is accomplished by turning the speed sensor to
achieve a specific distance between the sensor tip and the steel

pin in the spindle pulley (Figure 4-24).

SWITCH BASE SWITCH BASE
ADJUSTING SCREWS
_47.5 ¢ 7.5 mm

\\\\ S
iE 00000
(0 019 &+ 0.003 INCHES)

-[j ‘ " SPINDLE PULLEY

ON SPINDLE PULLEY

«\\E\\\\jfffsrssL PIN MOUNTED

"SPEED SENSOR PICKUP
LOCK NUT

\\\\‘P03

SPEED SENSOR POSITION CORRECT-J
WHEN STEEL PIN AND SENSOR
PICKUP ARE CENTERED AS SHOWN

9W59

Figure 4-24 Speed Sensor Assembly Adjustment
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l.
2.

3.
4.

6.

4.30

Figure 4-25,
the spindle.

ment.

Stop spindle motor.

Remove disk pack.

Set UNIT POWER circuit breaker to OFF.

Use feeler gauge to check that gap between sensor tip and
pin which is 0.019 (+0.003) inch (Figure 4-24).

If
as

a.

b.

C.

a.

CAUTION
Ensure that steel pin in pulley does not
contact speed sensor. This could happen
if speed sensor was significantly out of
adjustment as, for example, following
replacement.

requirement of step 4 is not met, adjust
follows:

Loosen locknut on speed sensor assembly.

speed sensor

Adjust sensor assembly (clockwise rotation closes

gap and counterclockwise rotation widens
the requirements of step 3.

CAUTION
To avoid damage to the plastic threads,
do not over-tighten locknut in next

step.
Torque locknut to 5 (+1) inch-pounds.

Recheck dimension of gap.

gap) to meet

Perform speed sensor output check (paragraph 3.21.2).

SPINDLE LOCKSHAFT REPLACEMENT
The lockshaft is located within the spindle assembly. Refer to
However, the lockshaft is removed without removing
There is no adjustment for the lockshaft replace-

CAUTION
When spindle assembly is removed from
drive or shipping container, do not
allow it to rest on pulley end of assem-
bly. Wwhen it must be set down, lay it
on its side or on spindle faceplate.
Improper handling of spindle assembly
may cause damage to spindle bearings
which could result in premature failure
gf spindle or even damage to disks and
eads.
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Figure 4-25 Spindle and Lockshaft Replacement
Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.
Open pack access cover, remove disk pack, leave pack

access cover open.
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3.
4.

lao.

11.

12.

13.

14,

Open cabinet front door.

Remove blower assembly. Refer to blower motor
replacement procedure, paragraph 4.3, step 4.

Refer to the following procedures for the removal of the
speed sensor assembly.

Remove pack sensor assembly. Refer to pack sensor
assembly replacement, paragraph 4.20.
NOTE

In the following step, do not remove
retaining ring securing springs in
spindle assembly. This retaining ring
is located behind the flat washer
removed in next step.

Remove retaining ring and flat washer from lower end of
lockshaft. Refer to Figure 4-25.

Carefully raise lockshaft out of top of spindle assembly.

Lower replacement lockshaft until washer and retaining
ring can be snapped into place, thus securing lockshaft
in spindle assembly.

CAUTION
Push downward on lockshaft making cer-
tain that it is free to move downward
against internal spring force. Lock~-
shaft must be free and not binding.

To reinstall pack sensor assembly, refer to pack sensor
assembly replacement, paragraph 4.19. ’

Perform pack-on switch adjustment procedure, paragraph
4,19, steps 4 through 1l4. ’

Reconnect leadwire to static groundspring.

Perform static¢ groundspring adjustment procedure,
paragraph 4.34, steps 4 and 5.

Reinstall blower assembly. Refer to blower motor
replacement procedure, paragraph 4.3, step 15.

Close cabinet front door.
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CAUTION

When spindle assembly is removed from
drive or shipping container, do not
allow it to rest on pulley end of
assembly. When it must be set down, lay
it on its side or on spindle faceplate.
Improper handling of spindle assembly
may cause damage to spindle bearings
which could result in premature failure
of spindle or even damage to disks and
heads.

4.31 SPINDLE ASSEMBLY REPLACEMENT

The spindle assembly (refer to Figure 4-25) includes the spindle
and lockshaft. It is removed from the top of the deck with the
pack sensor assembly still attached. The pack sensor assembly is
then transferred to the replacement spindle and they are both
replaced in the drive. The spindle must be realigned to the
carriage following a spindle replacement and this is covered in
the spindle to carriage alignment procedure, paragraph 4.32.

l. Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.
2. Remove disk pack.
3. Open drive cabinet front door.

4. Remove blower assembly (refer to blower motor replacement
procedure, paragraph 4.3, step 4).

5. Identify 1leadwires to pack-on switch and static
groundspring and then disconnect leadwires.

6. Disconnect speed sensor plug A3P3.
7. Open cabinet rear door.
8. Remove drive belt as follows (refer to Figure 4-4):

a. Remove idler springs,

b. Move motor mounting plate towards spindle to relieve
tension from drive belt off pulleys and set aside.

9. Remove parking brake assembly as follows (refer to Figure
4-18):

a. Open pack access cover,
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19,

11.

12,

13,

b. Remove six screws and washers securing brake cover to
shroud and then remove cover and set aside,

c. Remove two screws securing parking brake assembly to
deck casting and then remove and set assembly aside.

Remove spindle assembly as follows (refer to Figure
4-25):

a. Remove three screws and washers (located under deck)
securing spindle assembly to deck.

CAUTION
When removing spindle, use care not to
damage pack sensor assembly.

b. Lift spindle assembly straight up and off from dowel
pins and remove from drive.

NOTE
In step ¢, position pack sensor assembly
so pack-on switch is as close as
possible to dimensions shown in Figure
4-16. This minimizes final adjustment
when spindle is replaced in drive.

c. Remove pack sensor assembly from old spindle assembly
and install on replacement spindle assembly.

NOTE
Ensure mating surfaces of spindle and
deck are clean.

Lower replacement spindle into position on deck orienting
pack sensor assembly toward drive motor and fit spindle
over pins in deck. Refer to Figure 4-25.

NOTE
Tighten spindle down evenly, keeping its
bottom surface parallel to deck surface.

Secure spindle assembly to deck using three screws and
washers. Leave screws loose enough to allow lateral
movement of spindle to carriage alignment.

Perform spindle to <carriage alignment procedure
(paragraph 4.32, steps 4 through 22),

NOTE

Apply Loctite primer, grade N, and Loc-
tite grade C to screws used in step 1l4.

4-74



14, §e§g§e parking brake to deck using two screws (paragraph

15, Perform parking brake adjustment procedure, steps 4
through 14.

16. Replace drive belt as follows:

a. Position drive belt on drive motor pulley and then
move drive motor mounting plate towards spindle and
slip drive belt around spindle pulley,

b. 1Install idler springs,

c. Manually rotate spindle to seat drive belt,

d. Close rear door.

17, Perform pack-on switch adjustment procedure (paragraph
4.19, steps 4 through 1l1).

18. Replace ground lead on static groundspring and perform
static groundspring adjustment procedure (paragraph 4.34,
steps 4 and 5).

19, Reconnect speed sensor cable plug P3.

20. Perform speed sensor adjustment procedure (paragraph
4.29, steps 4 through 7).

2l. Reinstall blower assembly. Refer to blower motor
replacement procedure, paragraph 4.3, step 15.

22. Close cabinet front door.

23. Perform speed sensor output check procedure (paragraph
3.21.2). .

4.32 SPINDLE TO CARRIAGE ALIGNMENT

This adjustment is required whenever the spindle is loosened from
the deck casting. A similar adjustment must be made when the
actuator is loosened from the deck. However, this is described in
the actuator assembly replacement procedure (paragraph 4.2).

The spindle and carriage are properly aligned when carriage motion

is along a radial line from the axis of rotation of the spindle

assembly. The following describes spindle to carriage alignment.
1. Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,
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b. Set MAIN AC circuit breaker to OFF.

Remove disk pack.

Raise top cover, then open pack access cover as far as
possible. Refer to Figure 4-26.

PACK ACCESS TOP COVER
/

COVER
™~

WITH BOTH COVERS OPEN AND .
IN THIS POSITION IT IS
POSSIBLE TO ACCESS DECK
AND SHROUD AREA FOR
MAINTENANCE

= 9W6 1

Figure 4-26 Cabinét'with Pack Access and Top Covers Open

Remove heads from surface positions 17 and 18 as
instructed in head-arm assembly replacement procedure
(paragraph 4.8, steps 5, 6 and 7).

Install and position carriage alignment arm as follows
(refer to Figure 4-27): _

a. Install carriage alignment arm in surface position 18
and parallel to the deck. Torque clamp screw to 4 (+
1/2) inch-pounds,

b. Slowly extend carriage until heads load, then forward
until carriage alignment arm clears edge of spindle
and is positioned approximately over spindle hub,

c. Loosen head-arm clamp screw, and tilt carriage
alignment arm downward until it aligns with spindle
hub as shown in Figure 4-27, then torque clamp screw
to 4 (+ 1/2) inch-pounds,

d. Close top cover, thus allowing pack access cover to
open fully.
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HUB ARM
%ﬁ}ﬁﬁ; CARRIAGE <53 W CARRIAGE

ARM MUST BE INITIALLY SET PARALLEL WHEN POSITIONED OVER SPINDLE
OR IT CANNOT BE POSITIONED OVER HUB HUB, ARM MUST BE TILTED TO
ALIGN IT PROPERLY WITH HUB
(SEE INSERT BELOW)

AN

HEAD
SURFACE
POSITION
CARRIAGE 18
ALTIGNMENT
ARM

ACTUATOR
ASSEMBLY
SPINDLE CARRIAGE
HUB ALTGNMENT

ARM

DOWEL (2)

SPINDLE
ASSEMBLY
NOTES: 0.0001-0.0002 MILLIMETERS
(0.002-0.004 INCHES)
/ 1\

HEADS 17 AND 18

ARE REMOVED, ALL OTHER HEADS

WILL REMAIN IN POSITION ALTHOUGH

NOT SHOWN IN THIS ILLUSTRATION owe?2

Figure 4-27 Spindle to Carriage Alignment

6. Check to see if clearance between carriage alignment arm
and spindle post is as specified in Figure 4-27. If
clearance is not as specified, proceed to step 7. 1f
clearance is as specified, proceed to step 20.

7. Raise top cover so that covers are as shown in Figure
4-26.
8. Unload heads and remove carriage alignment arm.
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9.
10.

11,

12,

13.

14.

15,

16.

Close top cover allowing pack access cover to fully open.

Remove six screws and washers securing parking brake
cover to shroud and remove cover.

§a;2e top cover so that covers are as shown in Figure

Install and position carriage alignment arm as instructed
in step S.

Close top cover allowing pack access cover to fully open.

Loosen three screws securing spindle to deck, thus
allowing lateral movement of spindle assembly.

NOTE

If specified clearance is obtained in
step 15, proceed to step 17. If it is
too far out of alignment to be adjusted
in this manner, it will be necessary to
move the actuator housing to obtain the
proper clearance. In this case proceed
to step 16.

Using spindle adjustment tool, move spindle to obtain
clearance specified in Figure 4-27.

Align spindle to carriage by moving actuator housing as
follows:

a. Move spindle until dowel pins are centered in spindle
slots (refer to Figure 4-27), and then tighten three
screws securing spindle to deck,

b. Raise top cover so that covers are as shown in Figure
4-26'

€. Unlocad heads and remove carriage alignment arm,
d. Close pack access and top covers,

NOTE v
Upon completion of step e, spindle to
carriage alignment will have been
performed. Therefore, do not complete
steps 17 through 24 of this procedure.

e. Perform actuator assembly replacement procedure
(paragraph 4.2). However, instead of replacing the
actuator housing in steps 17, 18 and 19, only loosen
the screws securing it to the deck.
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17. ©Secure spindle by tightening three spindle screws.

18. Recheck clearance and if it is incorrect, repeat steps 14
and 15 until proper clearance is obtained.

19. Raise top cover as shown in Figure 4-26.

20. Unload heads -and remove carriage alignment arm.

21. Replace heads (removed in step 4) as instructed in
head-arm assembly replacement procedure (paragraph 4.8,
step 9).

22, Close top cover allowing pack access cover to fully open.

23. Replace parking brake cover using six screws and washers.

24, Perform head alignment procedure (paragraph 3.17.2) for
heads in surface positions 17 and 18.

4.33 STATIC GROUNDSPRING REPLACEMENT

The static groundspring is mounted on the static groundspring
mounting bracket which, in turn, is mounted on the pack sensor

assembly.
This procedure describes removal and replacement of the
groundspring from its mounting bracket. Adjustment is required
following replacement and this is described in the static
groundspring adjustment procedure (paragraph 4.34).

1. Stop spindle motor.

2. Remove disk pack.

3. Set UNIT POWER circuit breaker to OFF.

4, Remove left side panel (as viewed from front).

5. Refer to Figure 4-28 and remove static groundspring
leadwire. .

6. Remove self-threaded screw, lockwasher, terminal lug, and
groundspring from switch base bracket.

7. Install replacement groundspring on switch base bracket
using screw, lockwasher, and terminal lug.

8. Perform static groundspring adjustment ©procedure
(paragraph 4.34).

9. Connect groundspring leadwire.

18. Replace side panel.
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Figure 4-28 Static Groundspring Adjustment

STATIC GROUNDSPRING ADJUSTMENT

adjustment properly positions the static groundspring in

relation to the lockshaft. A check is also made to ensure the
groundspring has the correct tension.

1.
2.

3.

4.

Stop spindle motor.
Remove disk pack.

Set UNIT POWER circuit breaker to OFF.

Remove left side panel (as viewed from front).
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5. Refer to Figure 4-28 and visually check that groundspring
is approximately centered on lockshaft.

6. If required, loosen screw securing groundspring to
mounting bracket and center spring as required. Tighten
screw.

7. Place an 0.019 (+ 0.003) inch non-metallic feeler gauge
between groundspring and lockshaft.

8. Hook a push-pull gauge to outer end of groundspring.

9. The force required to allow feeler gauge to fall free
should be 125 (+ 25) grams. It should be applied
perpendicular to the spring.

180. If required, adjust set screw in switch base bracket for
proper spring tension.

l11. Replace side panel.
4.35 VELOCITY TRANSDUCER ASSEMBLY REPLACEMENT
The velocity transducer assembly consists of the coil housing,
transducer core and the extension rod. Refer to Figure 4-28.
The coil housing is secured to the magnet assembly while ' the
transducer core (located inside the coil housing) is connected to
the carriage by the extension rod. As the carriage is moved to

position the head-arm assemblies, the transducer core and exten-
sion rod move with it. The following describes replacement of the

transducer coil housing and core.
1. Remove power from drive as follows:

a, Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker. to OFF.
2. Remove disk pack.
3. Open cabinet top door and remove deck cover.
4. Disconnect yellow voice coil leadwire.

5. Remove transducer coil and core assembly as follows:

a. Manually move carriage forward until end of extension
rod can be unthreaded from carriage. Refer to Figure
4-29. However, do not remove transducer core and rod

until instructed to do so,
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Figure 4-29 Velocity Transducer Replacement

Remove velocity transducer cable plug P4,

Remove two screws and washers securing velocity
transducer end cap to magnet and remove end cap,

Carefully remove coil housing and transducer core
(connected to extension rod) from magnet and set

aside.

CAUTION
Transducer core can be ruined if it
comes in contact with a ferromagnetic
Object .

Carefully remove replacement coil and core from shipping
container and set on a non-ferrous surface.

Determine which end of replacement transducer core is to
be connected to extension rod as follows.
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10.

11.

NOTE

Replacement transducer core should have
a red dot or stripe at one end
indicating that end is the north pole of
the core. Therefore, the unmarked end
is the core's south pole. The unmarked
end (south pole) always connects to the
extension rod. Whether or not core has
a marked end, always check replacement
core to determine polarity.

a. Identify end of defective transducer core that
connects to extension rod. Place unmarked end (no
red mark) next to extension rod end of defective
transducer. If cores repel each other then you have
identified the extension rod end. If cores attract
each other, opposite end connects to extension rod.

b. After determining which end of replacement transducer
core to connect to extension rod, place replacement
transducer core on a non-ferrous surface.

CAUTION
Extension rod must be grasped at end
nearest transducer core when separating
or connecting the two.

Carefully unthread extension rod from defective
transducer core assembly and set defective transducer
core aside.

Thread extension rod into end of transducer core
observing that polarity of replacement core is same as
old transducer core. Wipe off excess Loctite.

Insert replacement transducer core and extension rod into
replacement coil housing wuntil core is completely
contained in housing.

Install replacement transducer core and coil housing in
magnet as follows:

a. Insert replacement coil housing, containing
transducer core and extension rod, into magnet,

b. Position velocity transducer end cap and spring on
magnet and then secure end cap to magnet with two
screws and washers,

€. Apply one drop of Loctite, Grade C, to extension rod
threads and then thread extension rod into carriage,

d. Connect velocity transducer cable plug P4.
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12,
13.
14.
15.

16.
17.
18.
19.

Manually move carriage back to retracted stop.

Install scratch disk pack.

Set MAIN AC circuit breaker to ON.

Ensure velocity transducer output has proper polarity by
performing following check:

b.

i.

Open cabinet rear door,
Open logic chassis and remove card cover,v

Connect oscilloscope channel 1 (using 10X probe) to
A20 - TPE,

Trigger oscilloscope positive internal,
Press' START switch to start drive motor,

CAUTION
Refer to paragraph 3.15 (steps 4 and 5)
when performing steps f and g.

Manually load heads,

Manually move carriage in a forward direction and
observe that oscilloscope waveform goes in a negative
direction. If signal goes positive, transducer core
is in backwards. In this case, remove core, turn it
end for end and repeat this check,

Manually retract heads as instructed in step 7 of
mangally positioning carriage procedure (paragraph
3.15),

Press START switch to stop drive motor and unload
heads. .

Set MAIN AC circuit breaker to OFF.

Reconnect yellow leadwire to voice coil.

Replace deck cover and close top cover.

Perform procedures listed below.

a.

b.

Servo system test and adjustment (paragraph
3.17.2.7) . .

Velocity transducer gain uniformity check (paragraph
3.18.2.15).
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4.36 VOICE COIL FLEX LEAD REPLACEMENT

The voice coil flex leads are attached between the carriage and
actuator housing. They consist of flexible copper strips
separated by flexible insulators. The following describes
replacement and adjustment of the flex leads. Adjustment is
required so they do not bind, kink, or restrict carriage travel.

1. Remove power from drive as follows:

a. Press START switch to stop drive motor and unload
heads,

b. Set MAIN AC circuit breaker to OFF.
2, Remove disk pack.
3. Open drive top cover and remove deck cover.

4, Remove connectors from cards E@l, Ef2, and E@3 in read/
write chassis, then remove these cards and set them
aside.

5. Disconnect voice coil leadwire plug from voice coil
connector (refer to Figure 4-30).

6. Remove voice coil flex lead as follows:

a. Remove nut, insulated screws and washers securing
voice coill leads and flex lead mounting bracket to
actuator housing,

b. Separate flex 1leads from mounting bracket and
attaching hardware, then set bracket and attaching
hardware aside,

c. Position free end of flex 1leads out of actuator
housing,

d. Manually extend carriage until end of flex leads
attached to carriage is easily accessed,

e. Disconnect number one leadwire by removing screw nut
and washer securing it to flex lead,

f. Remove insulated screw and nylon washer securing
number two leadwire, flex leads and backing plate to

carriage,

g. Remove voice coil flex heads and backing plate from
actuator housing and set aside.
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Figure 4-30 Voice Coil Flex Lead Replacement
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CAUTION
Handle replacement flex leads carefully.
Do not bend or twist them. Also ensure
that flex lead copper strips are
parallel when installation is complete.
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7.

10.

11.
12.
13.
14.
15.

Install replacement voice coil flex leads as follows:

a. Position flex leads inside actuator housing as shcwn
in Figure 4-30. Note, however, that the mounting
bracket is not in place,

. NOTE
Apply one drop of Loctite, grade C, to
screws used in steps b, ¢ and d.

b. Secure number two leadwire, flex lead and backing
plate to carriage using insulated screw and nylon
washer,

Cc. Secure number two 1leadwire to flex conductor using
screw, nut and lockwasher,

d. Secure flex lead mounting bracket and flex leads to
actuator housing as shown in Figure 4-30.

Inspect and adjust voice coil flex leads as follows:

a. Ensure that number one flex lead does not touch
carriage casting. . If necessary, carefully bend lead
until this requirement is met,

b. Ensure that copper strips are parallel. If
necessary, loosen all screws and adjust copper strips
until they are parallel,

¢c. Check that flex 1leads travel freely through the
entire range of travel without linking or interfering
with carriage movement.

Grasp coil through opening in top of magnet assembly.
Carefully and slowly push coil forward to extend heads.

Once head arms have cleared the cams, gently slide
carriage and coil assembly back and forth along the full
length of rails. While moving coil, be aware of any
possible irregularity (bumps or jerks) in movement. A
sudden irregularity indicates dirt on the rails and
bearings. Do not confuse pressure of flex leads with a
sudden irregularity in motion., Pressure from leads is a
smooth change.

Reconnect voice coil leadwires.

Replace voice coil leadwires.

Manually move heads back to fully retracted position.
Replace plastic magnet shield on magnet.

Replace deck cover and close top cover.
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APPENDIX A
TB3A2 FIELD TEST UNIT

A.l INTRODUCTION
The TB3A2 Field Test Unit (FTU) is a portable, self-contained tes-
ter for exercising and simulating on-line operations in the RM@5

Disk Subsystem.

The FTU is housed in a suitcase-type carrying case that provides a
control panel, a logic board, and an integral power supply. The
case contains space for storing the power cable, all necessary I/0
cables, and a head alignment card. The head alignment card plugs

into the logic chassis of the drive and permits individual head
alignment, using a null meter mounted in the FTU control panel.

A.l.1 Operating Voltage
The FTU normally uses a 120 Vac, 50 or 68 Hz power source. To
configure the FTU for 240 Vac operation, proceed as follows:

1. Open the PTU cover. Unhinge the cover and set it aside,

2. Raise the control panel,

3. Remove the head alignment card from its compartment on
top of the power supply box,

4. Remove the four screws securing the cover plate of the
power supply. Remove the cover plate,

5. Remove the jumper straps connecting terminals 1 and 2,
then terminals 3 and 4 of Al1TBl (Figures A-1l and A-2),

6. Install both jumpers to connect terminals 2 and 3,
7. Replace and secure the power supply cover plate,
8. Replace the head alignment card in its compartment,

9. Attach a 120 to 240 Vac conversion plug to the FTU power
cord. :

The FTU is now ready for 24¢ Vac operation.
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Figure A-1 FTU Power Supply Layout

A.1.2 I1/0 Cables _
The FTU comes equipped with two I/0 cables. The A cable has a
75-pin block-type connector on one end and a 60-pin flat-cable
connector on the other end for connection to the drive. The B
cable has a 34-pin block-type connector on the tester end and a
26-pin flat-cable connector on the drive end (Figure A-3).

A.l.3 Head Alignment Cable )

In addition to the head alignment card described earlier, the FTU
comes equipped with a 4-wire head alignment cable. This cable
connects between the 1logic chassis of the drive and the
appropriate jack in the drive's read/write assembly (see Figure
A-4), A pair of test leads, which also comes with the FTU, then
connects between the banana jacks on the head alignment card and
the null meter on the FTU control panel.

A.2 MODES OP OPERATION
The TB3A2 FTU provides five access (seek) modes, four read/write
modes, and two modes for selecting heads.

NOTE
Performing an¥ write operations will de-
stroy formatting on the pack,

A.2.1 Direct Seek

The drive under test will perform a single seek to the track num-
ber set in the CYLINDER ADDRESS switches on the FTU control panel.
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Figure A-2 FTU Power Supply Wiring Diagram
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A.2,2 Continuous Seek
The drive under test will perform repetitive seeks between any two
tracks selected by the operator. Operation will continue until
the START/STOP switch on the FTU control panel is moved to STOP
(STOP switch actuated).

A.2.3 Sequential Forward Seek

The drive under test will perform single-track incremental seeks
until the last track is reached, then seek to track @00, and
continue incremental seeks in the same manner until the STOP
switch is actuated.

A.2.4 Sequential Reverse Seek

The drive under test will perform single-track decremental seeks,
starting with the track set in the CYLINDER ADDRESS switches,
until track @00 is reached. The drive will then return to the set
track and repeat the operation until the STOP switch is actuated.

A.2.5 Random Seek .

The drive under test will perform seeks to random tracks as selec-
ted by a free-running counter within the FTU. Operation will
continue until the STOP switch is actuated.

A.3 READ/WRITE MODES
The TB3A2 FTU generates serial NRZ write data at a rate determined
by the servo clock signals transmitted from the unit under test.
When a repeatable access mode is selected, that is, any mode ex-
" cept direct mode, a read/write operation will be completed at the
selected cylinder. Then the FTU will initiate a seek to the next
cylinder address determined by the access mode and the read/write
operation will be repeated. This seek-read/write sequencing will
continue until the STOP switch is actuated or an error occurs.
For direct seeks, the read/write operation will continue at the
selected track or cylinder until the STOP switch is actuated,
depending on the head-select mode.

The number of tracks read or written during each read/write opera-
tion is controlled by the mode of head selection chosen. For man-
ual head selection, only the track under the head selected by the
HEAD ADDRESS switches will be read or written. For sequential
head selection, the heads will be sequenced so as to read or write
each track in the cylinder. When the highest numbered head or
cylinder track has been exercised, the drive will seek to another
cylinder (except in direct seek) and the read/write operation will
be repeated at that new cylinder, starting with head @0.

A.3.1 Write Pormat

With the FTU WRT-RD SELECT switch set to WRT FORMAT, the FTU will
write each selected track with the appropriate track address and a
repetitive 8-bit data pattern that has been set in the DATA
PATTERN switches on the FTU control panel. The FTU also provides
a means for indicating a defective track when using the write
format mode.



A.3.2 Write

With the FTU WRT~-RD SELECT switch set to WRT, the FTU will write
the repetitive 8-bit data pattern on the selected track. The FTU
will, however, first read and verify the track address.

A.3.3 Read

With the FTU WRT-RD SELECT switch set to RD, the FTU will read the
data from the selected track. It will first read and verify the
track address.

A.3.4 Write Then Read

With the FTU WRT-RD SELECT switch set to WRT-RD, the FTU will
verify the track address and write the 8-bit data pattern on the
selected track during one revolution of the drive. It will then
again verify the track address and read back the data during the
second revolution. '

A.3.5 Off
The OFF position of the WRT-RD SELECT switch is used for access
operations and head alignment procedures.

A.4 CONTROLS AND INDICATORS

Except for the power switch and circuit breaker mounted on the
power supply box, all controls and indicators for operation of the
TB3A2 FTU are on the control panel (Figure A-5). The controls and
indicators are described below, moving from top left to bottem
right across the panel.
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Figure A-5 TB3A2 Control Panel



+S V, -5 V
indicators.

SERVO OFFSET
switch

DATA STROBE
switch

WRT FLAG

XTAL/SERVO
switch

Indicate that the respective power supply
voltages are present,

A 3-position switch with center “off."

+ Commands the drive to offset
the carriage in the positive
direction (toward the spindle).

Center Nominal positioning (no off-
set).

Commands the drive -to offset
the carriage in the negative
direction (away from the
spindle). :

NOTE
The START/STOP switch must be
actuated to effect any change
in offset by the drive when in
direct mode.

A 3-positicn switch with center "off."
EARLY Moves the drive's read strobes

from nominal to an earlier time
with respect to data.

" Center Drive strobes at nominal
timing.
LATE Moves the drive's read strobes

‘from nominal to a later time
with respect to data.

When moved up, this switch causes a defective
track flag bit to be inserted in bit 6 of
address word 1, provided that:

o WRT-RD SELECT switch is set to WRT FORMAT.
o ACCESS MODE switch is set to DIRECT.

() Head-select switch (SEQ-MAN) is set to

MAN.
XTAL A crystal oscillator within the
FTU provides a nominal 9.667
MHz clock signal. Used for

tester maintenance.



-

MAINT/NRM
switch

SEQ PWR/OFF
switch

WRT INHIBIT/NRM
switch

INITIALIZE

TPI switch
MMD/SMD switch

HEADS switch

PLUG VALID
switch

MAINT Used to perform maintenance on
the FTU without a drive con-
nected. Provides pseudo ready
and on cylinder signals to sim-
ulate a drive response. It is
also used during head align-
ments.,

NRM Normal testing of a drive |is
done in this position.

SEQ PWR In this position, the FTU com-
mands the drive to power-up,
provided that

° The drive is in the remote
mode.

o Primary power is available
at the drive.

o The drive's START switch is
ON (indicator lit).

OFF In this position, the FTU can-
not power-up the drive.

WRT INHIBIT Prevents writing by the drive
even though all other FTU
switches are set to perform a
write operation.

NRM Allows a normal write operation
in the drive, provided all
other FTU switches are set to
perform a write operation.

When moved to the up position, this momen-
tary contact switch provides an 1Initialize
signal to the drive.

Not used.

Not used.

Place in the down position to select a drive
which has 19 disk surfaces.

With FTU's DISPLAY SELECT switch set to UNIT

NO. so as to display the PLUG VALID indica-
tion, proceed as in Table A-l.
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Table A-1l

Plug Valid Indication

*"g" Display Light
(Plug Valid Indi-
cator)

Meaning

To Select Drive

ON

OFF

UNIT switches

SEC 38/32 switch

Logical address
plug is installed
in drive.

Logical address
plug is not in-
stalled in drive.

421

l. Set PLUG VALID switch
up.

2. Set the three UNIT
switches to desired

drive number (8-7).

l. Set

PLUG VALID switch
down. :

2. Set all three UNIT
switches down to
pseudo-select unit 0.

Used to indicate the
binary value of the three
select address lines to
the drive. This code must
match that of the logical
address plug in the drive
under test.

Selects the drive under
test for either 30- cr
32-sector operation.




ACCESS MODE
switch

DISPLAY SELECT

A five-position rotary switch that controls
the seek (access) mode of the drive under
test. .

SEQ REV Sequential Reverse - The drive
seeks to the address in the FTU
CYLINDER ADDRESS switches, se-
quences down to @ and then re-

SEQ FWD Sequential Forward - The drive
: performs a series of incremen-
tal seeks, starting with the
address that is in the cylinder
address register (CAR) at the
start of the operation. When
the max imum cylinder is
reached, the cycle begins again
at address 9.

DIRECT Direct - The drive seeks to the
address in the CYLINDER ADDRESS
switches. Seeking to another
address requires changing the
address in the switches and

P manually 1initiating another
: seek operation by actuating the -
START switch.

CONT Continuous - The drive seeks
alternately between the address
in the CYLINDER ADDRESS
switches and that in the CAR.
The contents of the CAR do not
change during this operation.

RAND Random - The drive seeks to
random addresses generated by
increasing the count in the CAR
during the time that the drive
is not "on cylinder"”.

A five-position rotary switch that controls
the eleven DISPLAY lamps on the FTU control
panel. The interpretation of the display is
shown in Figure A-6. When the switch is set
on READ DATA, the cylinder address will be
displayed as long as the FTU is running. The
data pattern read will be displayed if the FTU
has stopped because of a data error;
otherwise, the display will be 0s.
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DISPLAY SELECT SWITCH
POSITION

i DISPLAY-BIT LED's !

O O O0O0 OONO) O0O0O

CYLINDER 10 9 g 7 6 5 4 3 2 1 0
- 812 266 128 64 32 16 8 4 2 1

ONO) O0O0 O 00 ONONO)

~HD 4+ ERRCNT 10 9 8 7 6 5 4 3 2 1 0
- 8 a 2 1 - 16 8 a 2 1

LerROR COUNT L—H —J

EAD REGISTER

OO0 OO0 OO0 O0O0O0

10 9 8 7 6 6 4 3 2 1 0
- 8192 4096 20481024 512 256 128 64 32 16

— READ DATA

1

0O OO0 OO0 00O
09 8 7 6 5 4 3 2 1 0
- -7 6 5 4 2 1 0

— UNIT NO.

Figure

A-6 Display Select Switch
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WRT-RD SELECT A five-position rotary switch that determines
switch the manner in which data will be exchanged be-
tween the FTU and the drive under test.

WRT FORMAT

ADDRESS
FIELD

Write Format - Writes the
correct track address and a
prescribed 8-bit data pattern
field on each selected track.
The format 1is as shown in
Figure A-7.

n

ZEROS ZEROS

4

DATA A

m

LD

|

HOME ADDRESS
PROTECT GAP

1

N 3
(V]

] e

A

g

ADDRESS WORD 1 I ADDRESS WORD 2| ADDRESS WORD 3'

| DATAWORD 1 | DATAWORDZ |

G ozizslz-lz'lzﬂlo 2{212120[2121212'12'[2{0 6]6]o]o’ ijesl<]3]2] of7|efs}s]2]2] EB

NOTE

\ J
- ~— o 8-BIT DATA PATTERN
HEAD CYUNDEﬂ 0 |ND|CATE$ IS REPEATED FOR THE
ADDRESS ADDRESS UNUSED BIT ENTIRE DATA FIELD,
WRITE FLAG 8IT DATA SYNC BIT EXCEPT THAT BIT 7 OF
——— ADDRESS SYNC BIT WORD 1 IS A SYNC BIT

MA-O841

This format is not the same as the
standard DIGITAL format.

Figure A-7 Track Format

WRT

RD

WRT.READ

Write - Writes a preselected
pattern in the data field of
each selected track, after
first verifying the track ad-
dress.

Read - Verifies the track
address, then reads the
selected pattern.

Write Then Read - Verifies the
track address, writes the data
field on the selected track,
then reads the track. (Opera-
tion requires two revolutions.)
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ADDR ERROR
indicator

DATA ERROR
indicator

ERROR BYPASS
switches

RUN indicator

OFF Off - Disables all read/write
functions. Restricts the drive
under test to seek operations
only.

Indicates that the address information
received from the drive differs from the ad-
dress requested, or that the address sync bit
was not received from the drive.

Indicates that the 8-bit data pattern received
from the drive differs from the pattern set in
the DATA PATTERN switches.

ADDR Address - If this switch is in
the up position, it allows the
FTU to continue operating when
an address, S-C or S~-M error
occurs. In the down position,
an address error will stop the
FTU.

DATA Data - If this switch is in the
‘up position, it allows the FTU
to continue operating when a
data error occurs. In the
down position, a data error
will 'stop the FTU.

Indicates that the FTU is running or that the
RTZ switch (Return-to-Zero) is being actuated.
Five conditions will turn off the indicator.

o Returning the RTZ switch to neutral,
provided RUN was not 1lit before the RTZ
operation

o A valid (unbypassed) error

o Actuating the STOP switch

o Actuating the RESET switch

o If the ready signal from the drive goes
low
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RTZ/RESET switch

START/STOP switch

UNIT SEL
indicator

CLK ERROR
indicator

S-C ERROR
indicator

A three-position momentary switch with center
"off."

RTZ Clears HAR and CAR; clears the
drive's fault register and
causes the drive to perform a
return-to-zero seek. The RUN
light on the FTU control panel
will be 1lit as 1long as this
switch is actuated to the RTZ

position.
Center Neutral position.
RESET Clears the error flip-flops in

the FTU and the drive. This
switch must be actuated after a
valid error has occurred in or-
der to be able to restart the
FTU.

A three-position momentary switch with center
"off."

START Generates a pulse that starts
the PFTU; turns on the RUN
indicator. An existing error
condition must be cleared by
actuating the RESET switch
before START will have any ef-

fect.
Center Neutral position.
STOP ‘Stops the FTU; extinguishes

the RUN indicator.

Indicates that the unit number of the drive
under test agrees with that set in the UNIT
NO. switches on the FTU, and that the tester
is receiving a plug valid signal from the
drive. '

Indicates that a period of 208 nanoseconds has
expired without a servo clock pulse from the
drive under test.

Indicates that the sector counter in the drive

under test does not agree with the sector
counter in the FTU.
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S-M ERROR
indicator

WRT PROTECT
indicator

SEC 30/32
indicator

SEEK ERROR
indicator

FAULT
indicator

ON CL
indicator

UNIT READY
indicator

DISPLAY
indicators

DATA PATTERNS

switches

CYLINDER ADDRESS

switches

FIXED/BOTH

MOVABLE switch

Indicates that an incorrect number of sector
marks was received from the drive under test
between successive index marks.

Indicates the presence of a write-protect
signal from the drive under test.

Iné cates whether the drive is 1in 30 or 32
sector mode.

Indicates the presence of a seek error signal
from the drive under test. -

Indicates the presence of a fault signal from
the drive under test.

Indicates the presence of an on cylinder sig-
nal from the drive under test, or a pseudo
on-cylinder signal, generated by the FTU if in
maintenance mode.

" Indicates the .presence of a ready signal.

This signal comes from the drive if the A and
B I/0.cables ‘are connected between the drive
and the FTU.

Refer to diagram shown for the DISPLAY SELECT
switch (Figure A-6).

These switches permit setting the repetitive
8-bit pattern that is written in the data
field of the selected track during a write
operation. For read operations, the data read
from the track is compared with these switches
to check for the presence of a read error. A
one is indicated when a switch is in the up
position, a zero when in the down position.

These switches enter the binary value of the
cylinder address to which a seek is desired
and are used in conjunction with the ACCESS
MODE switch. A one is indicated when a switch
is in the up position; a zero when in the down

position.

Not used.
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SEQ/MAN
- switch

ADDR ERROR
test point

DATA ERROR
test point

SECTOR MARK
test point

ON CYL
test point

READ DATA
test point

WRITE DATA
test point

BITS 0-9
test points

This switch determines the manner in which the

- head address is selected.

SEQ Sequential - After performing a
write or read operation, the
FTU increases the count in the
head address register by one
for each index mark. When in a
random operation, each access
increases the count by one.
When the count is maximum (19),
head 2zero is the next head
selected and the incrementing
continues.

MAN Manual - The FTU will select
the head address set 1in the
HEAD ADDRESS switches.

This test point goes to a logical zero when
an address error occurs.

This test point goes to a logical zero
when a data error occurs.

This test point goes to a logical one when
the FTU receives a sector mark signal from the
drive under test.

This test point will be a logical zero when
the drive under test is on cylinder.

This test point reflects the binary wvalue of
the serial data bits being received from the
drive under test during a read operation. The
tegt point is inoperative during maintenance
mode.

This test point reflects the binary value of
serial data bits being processed by the FTU
during a write operation. The indication is
valid for any write operation, even though the
FTU is in the maintenance mode. The test
pg@ntﬁrematns a .logical 0 during read opera-
tions. .

These ten test points reflect the logical val-
ue of the bus-out bits (BOB) delivered to the
drive under test via the A cable. Logically,
these bits are present in the FTU's bus-out
multiplexer and are available at the test
point panel regardless of the operating mode
of the TB3A2, For an interpretation of the
specific bus-out bits, see Table A-2.
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Table A-2 PTU Test Points

Bus-Out-Lines | Tag 1 |Tag 2| Tag 3

Bit ¢ 1 1 Write Gate - Enables write circuits
in drive unless drive is write-pro-
tected.

Bit 1 2 2 Read Gate - Enables read circuits in
drive.

Bit 2 4 4 Servo Offset Plus - Offsets the actu-
ator from the nominal on cylinder po-
sition toward the spindle.

Bit 3 8 8 Servo Offset Minus - Offsets'the ac-
tuator from the nominal on cylinder
position away from the spindle.

Bit 4 16 16 Fault Clear - Pulse to clear the
fault summary flip-flop in the drive.

Bit 5 32 - Not used.

Bit 6 64 - RTZ -~ Pulse that causes the drive
actuator to seek to track zero.

Bit 7 128 - Data Strobe Early - ‘Enables the
drive's PLO separator to strobe the
data at a time earlier than optimum.

Bit 8 256 - Data Strobe Late - Enables the
drive's PLO data separator to strobe
the data at a time later than opti-
mum.

Bit 9 512 - -

The three .tag bus

the drive.

lines define the operation to be performed by
Tag 1 gates the cylinder address and initiates the

seek. Tag 2 gates the head address. Tag 3 is the control select
that gates the function to be performed.
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GND test point

WRITE CLK
test point

READ CLK
test point

WRITE GATE
test point

READ GATE
test point

CYL SELECT
test point

HEAD SELECT
test point

CONTROL SELECT
test point

This test point is a common ground point be-
tween the FTU logic board and the control pan-

el.,

This test point reflects the 1logic 1level of
the 9.667 MHz write~clock signal that the FTU
sends to the drive under test durinq any write
operation.

This test point reflects the logic lével of
the 9.667 MHz read-clock signal received from
the drive under test during any read opera-
tion. A read error forces the test point to
logical zero.

A logical one at this point indicates the
presence of a write gate signal generated by
the FTU during any write operation.,

A logical one at this test point indicates
the presence of a read gate signal generated
by the FTU during any read operation.

This test point goes to a logical one when
the FTU sends a cylinder select signal (tag 1)

to the drive.

This test point goes to a logical one when the

.FTU sends a head select signal (tag 2) to the

drive.

This test point goes to a logical one when the
FTU sends a control select signal (tag 3) to
the drive.
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Reader’s Comments
RMOS Disk Subsystem
Setvice Monual
EK-ORMO05-SV-002

Your comments and suuestions will help us in our continuous effort to improve the qnality and usefulness of our

publications.

"What is your general reaction to this'manual? In your judgment is it complete, accui ate, well organizgdv, well
written, etc.? Is it easy to use?

What features are most useful?

What faults or errors have you found in the manual?

Does this manual satisfy the need you think it was intended to satisfy?

Does it satisfy your needs? Why?

O Please send me the current copy of the Technical Documentation Catalog, which contams mformatnon on
the remainder of DIGITAL s technical documentation.

Name — Street

Title . 1 City
Company ________ —— —— . State/Country .
Dcpgrtmen; :  Zip ’

,Addmonal copnes of this document are available from

Dngual Equipment Corporation

444 Whitney Strect

Northboro, Ma 01532

Attention: Communications Services (NR2/M15)
Customer Services Section

Order No. EK-ORM05-SV-002
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