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MAINTENANCE LIBRARY MANUAL
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Individual pages of the 3344 Maintenance Library Manual
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columns headed “Logic Page” enter the page identifier infor-
mation: sequence number, sheet number, part number, and
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SAFETY

PREFACE/SATETY

11.

12

13.

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety
precaution possible and observe the following safety prac
tices while maintaining |1BM equipment

1.

You should not work alone under hazard sus conditions
or around equipment with dangerous volitage. Always
advise your manager if you MUST work alone.

Remove all power, ac and dc, when removing or assem

bling major components, working in immed:ate areas of

power supplies, performing mechanical inspecticn of pow-
er supplies, or installing changes in machine circuitry

After turning off wall box power switch, lock it in the

Off position or tag it with a "Do Not Operate’ tag, Form

229-1266. Pull power supply cord whenever possible.

When it 1s absolutely necessary to work on equipment

having exposed operating mechanical parts or exposed

live electrical circuitry anywhere in the machine, observe
the following precautions

a. Another person familiar with power off controls must
be in immediate vicinity.

b. Do not wear rings, wrist watches, chains, bracelets, or

metal cuff links. ‘

Use only insulated pliers and screwdrivers.

. Keep one hand in pocket.

e. When using test instruments, be certain that controls
are set correctly and that insulated probes of proper
capacity are used.

f. "Avoid contacting ground potential (metal floor strips,
machine frames, etc.). Use suitable rubber mats, pur-
chased locally if necessary.

Wear safety glasses when:

a. Using a hammer to drive pins, riveting, staking, etc.

Power or hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs.

Soldering, wire cutting, removing steel bands.

Cleaning parts with solvents, sprays, cleaners, chemi-

cals, etc.

f. Performing any other work that may be hazardous to
your eyes. REMEMBER — THEY ARE YOUR EYES.

a o

®Qao0CT

Follow special safety instructions when performing special-
ized tasks, such as handling cathode ray tubes and extremely

high voltages. These instructions are outlined in CEMs
and the safety portion of the maintenance manuals.

. Do not use solvents, chemicals, greases, or oils that have

not been approved by IBM.

Avoid using tools or test equipment that have not been ap-
proved by IBM.

Replace worn or broken tools and test equipment.

Lift by standing or pushing up with stronger leg muscles —
this takes strain off back muscles. Do not lift any equip-
ment or parts weighing over 60 pounds.

After maintenance, restore all safety devices, such as guards,

shields, signs, and grounding wires.

Each Customer Engineer is responsible to be certain that
no action on his part renders products unsafe or exposes
customer personnel to hazards.

Place removed machine covers in a safe out-of-the-way
place where no one can trip over them.

Ensure that all machine covers are in place before returning

machine to customer.

. Always place CE tool kit away from walk areas where no

one can trip over it; for example, under desk or table.

19.

20.

21,

Avoid touching moving mechanica!l parts when tubricating,
checking for play, etc.

When using stroboscope, do not touch ANYTHING - 1t
may be moving.

Avoid wearing loose clothing that may be caught in ma-
chinery Shirt sleeves must be left buttoned or rolled above
the elbow.

Ties must be tucked in shirt or have a tie clasp (preferaply
nonconductive) approximately 3 inches from end. Tie
chains are not recommended.

Before starting equipment, make certain fellow CEs and
customer personnel are not in a hazardous position.
Maintain good housekeeping in area of machine while per-
forming and after completing maintenance.

Knowing safety ruies is not encugh.
An unsafe act will inevitably lead to an accident.
Use good judgment - eliminate unsafe acts.

ARTIFICIAL RESPIRATION

General Considerations

. Start Immediately — Seconds Count

Do not move victim unless absoluteiy necessary to remove
from danger. Do not wait or look for help or stop to
loosen clothing, warm the victim, or apply stimulants,

. Check Mouth for Obstructions

Remove foreign objects.

. After victim is breathing by himself or when help is

available:

a. Loosen clothing.

b. Piace victim on his side.
c. Keep victim warm.

. Remain in Position

After victim revives, be ready to resume respiration if
necessary.

. Call a Doctor

Have someone summon medical aid.

. Don’t Give Up

Continue without interruption until vittim is breathing
without help or is certainly dead.

Rescue Breathing for Adults

1.

3.

4.

Piace victim on back; lift neck
and tilt head way back. (Quickly
remove any noticeable food or
objects from mouth.}

. Pinch nose closed; make airtight seal around victim's
mouth with your mouth; and forcefully breathe into
victim until chest rises (expands).

‘V\o-../

Continue breathing for the victim 12 times per minute
WITHOUT STOPPING.

If chest does not rise (expand), roll victim onto side
and pound firmly between shoulder blades to remove
blocking material. Also, try lifting jaw higher with
your fingers. Resume rescue breathing.

PREFACL/SAFETY
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HDA CONTENTS

HDA CONTENIS

HDA |

HDA 1



DRIVE-MOTOR POWER SEQUENCING

START 140
PWR 202

Multiple drives fail to
sequence to State 6
(Ready).

#2

Set all Start/Stop switches
to the Start position.

#3

All
drives fail (3340
and 3344)

Two
or more, but not
all 3344 drives
fail

Problem is in the 3340
controller. Exit to 3340
MLM START 100.

No

All 3344 drives fail. T HDA 203

v L____.]_.___..J

In the first failing drive set
3340 START 100 the Start/Stop switch to the

Stop position. In all other
drives on the string, set the
Start/Stop switch to the
Start position.

Any
drive sequences
to Ready

|

In the first failing drive, set
the Start/Stop switch to the #6
Start position.

MICRO 10
Microdiagnostic HDA 200

Run routine BA:
1. Load routine BA
2. Enter 00

Error Code
BAG60

A

HDA 201
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3344 Seq. 2 of 2 Part No. 28 May 76 | 30 Sept 76

© Copyright IBM Corporation 1976

HDA 205
MICRO

Message indicates the
HODA sequence is in
State 6 (Ready).

#7

Ready lamp
is off

Ready lamp
1son

MICRO

Incorrect Access status.
HDA sequence is in Stat
6 (Ready).

#11

Failure

Ready lamp is
on when drive

START 500 is stopped

Ready lamp stays on after
Start/Stop switch is placed
in Stop position.

HDA 240

Yes

R/W 174

MICRO 10

START 140

Drive Ready problem.

#17

Turn on CE Mode switch in
the drive that failed.

#18

MICRO 10

Microdiagnostics

Microdiagnostic

Run routine B8:

1. Load routine B8
2. Enter 00

#12

Test fails

Yes

#13
MICRO 10

Microdiagnostics

Run device checkout
microdiagnostics. Start

with routine A1.

#14

/

Error Analysis

Exit to MICRO section and
follow instructions under
the first failing Error Code.

#10

MICRO

Test fails

#15
Maintenance procedure
complete.

#e

START 500

Run device checkout
microdiagnostics. Start
with routine A1.

#20

Test fails

DRIVE-MOTOR POWER SEQUENCING

sense information.

Placing Start/Stop switch
in Start position resets error

#27

#21 Yes

Failure cannot be
reproduced.

HDA 110

HDA 100

DEV 410
MICRO
HDA sequence is not
in State 6 (Ready).

#22

Turn on CE Mode switch in
failing drive.

#29

The HDA sequence
unloaded when the error
occurred. The error condi-
tion is latched for sense
information.

#23

Do not change position of
Start/ Stop switch.

#24
MICRO 10

Microdiagnostic

Run routine BA:

1. Load routine BA
2. Enter 00

#28

[

Error Analysis

Exit to MICRO section and
follow instructions under
the first failing Error Code.

#25

MICRO

DRIVE-MOTOR POWER SEQUENCING

HDA 100



DRIVE-MOTOR POWER SEQUENCING

MICRO
START 100

4

@Asequence prob|em9

FSi
HDA 100

Failure cannot
be reproduced.

/@—“

Common Error Codes

B301 to B307

HDA 202
HDA 711
START 140

Sing.e drive Ready lamp
problem.

HDAs00 |
r—Errors sensed by Sequence

Card ATF2(A1Q2) cause
i the sequence to return to
| State 0. The drive motor
I'stops and the error is
| retained for sense

&formation.
1. Turn on CE Mode

drive. *—J

switch in the failing

2. Do not change posi-
tion of Start/Stop
switch.

MICRO

DRIVE-MOTOR POWER SEQUENCING

#26 |/
MICRO 64
Microdiagnostic

Run routine B3. See
detailed instructions on
MICRO 64. Run Pass 1 and

/,/
" Fault
Symptom Code
12xx, 15xx, or
16xx

7

#19
MICRO 10

HDA 110

Microdiagnostics

Run device checkout
microdiagnostics. Start
with routine A1

#20
( Test fails

#21 Yes

Error Analysis

No

record Fault Symptom
Code. If microdiagnostics
or CE Panel appear to oper-

Exit to MICRO section and
follow instructions under

the first failing Error Code.

ate incorrectly, exit to
PANEL 150 and perform
Panel Checkout procedure.

#11 Fault Symptom
Code deveioped
Test (See MICRO 12 and FSI 60)
resulits

MICRO 10 [

Microdiagnostics

Run device checkout
microdiagnostics. Start

with routine A1.

Yes Noise
problem
Set Start/Stop switch to
the Stop position.
¥4
Ready
lamp goes Yes
off
Exit to indicated page b5
Symptom Page
Noisy Blower Motor. HDA 730
Noisy Drive Motor. HDA 715
Noise Drive Motor
Brake HDA 720
_Fault
Sympto
Yes Code 11 XX was
\\available at time
of customer ~~
“tailure
Exit to indicated page o INO
If the probelni reoccurs,
Sense bytes § and 10 Page Entry instruct the customer to
_ leave the drive in the
Sense Byte 9, bit 2 = 1. HDA 313, A failing condition and place
a service call. Caution him
Sense Byte 9, bit3 = 1. HDA 330, A not to change the position
of the Star_t/Stop switch.
Sense Byte 9, bits 2 and HDA 990, A 48
3 = 0 and Sense Byte 10,
bit 0 = 0.
HDA 990
JCoir10 2359199 441235 441236 441237
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#10

Fault

#12 B3FF Yes Symptom
Codes, 1100 to 11FF

MICRO 10

Microdiagnostic #15

Run routine BA:

1. Load routine BA
2. Enter 00 No

Fault
Symptom Codr
91xx to 92xx,

#13

4

Error Analysis

Exit to MICRO section and
follow instructions under
the first failing Error Code.

#14

MICRO

or 14xx

#16

Pass 1 of
routine B3 has
been run twicg.-

#17

#22

MICRO

DRIVE-MOTOR POWER SEQUENCING

Locate the Fault Symptom
Code in the FSI section
and follow the mainte-
nance procedure indicated

#23

FSI

HDA 110



SEQUENCE LOCKED IN STATE 0

Yes

HDA 206

HDA 100

Y

All 3344 drives fail to
sequence to Ready.

#10

one 3344

Only

on the string

module

Set all 3344 Start/Stop
switches to the Start position.

#4
LOC 16

Set Service Byp

to On in the controller,

ass switch

#5

HDA 204

1. Set Service Bypass
switch to Offl,

2. Go to next module
and set Service
Bypass switch to On.

3l

3344

¢

to Rea

Las
modul

#7

#8

Any
drive sequences

string

Trouble
corrected

dy

t
eon

Set all 3344 Start/Stop
switches to the Stop position.

#
LOC 14

Check

In the first 3344 module:

Measure from TP1 on
Sequence Board B to
frame ground(—) for +24 V.

—

#a

LOC 14

I’-S_us;:nect drive inter-
'c—onnecting cable problem. _J

Check

In the first 3344 module:
Measure from TP13 (+) on
Sequence Board B to frame
ground (—) for +24V.

#1585

Last 3344
module on

HDA 201 .
@intenance procedure) string
complete.
16
Lid Go to next 3344 module and
measure from TP13(+) on
Sequence Board B to frame
START 500 ground (—) for +24 V.
SR A
JCO110 | 2359199 | [441235 | 441236 | 441237 |
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Check

Measure from TP2 (+) on the
Sequence Adapter Board to
frame ground (—) for +24 V.

No

+24 V

Replace Card
A1F2
#17

Trouble
corrected

Power off the drive with
the DC Power switch.

#e

Check

Verify that the following
cable connector pins are not
bent or pushed in and that
the connectors are seated
properly:

A1A5(A1V5)

P635
Repair or replace as
required.

#20

Trouble
corrected

#21

LOC 14
Check
Test for continuity across the
K632—4 N/C points with the
relay removed from Sequence
board B.

Defective K632 relay.
#24

PWR 207

Use PWR 207 and check
back on the line from
P647-1 on the Sequence
Adapter Board. Determine
the reason for inactive

+24 V Poll Sequence line.

Trouble
corrected

Yes

N
/

Maintenance procedure
complete.

#25

START 500

Check

Verify that the following

cable connector pins are not

bent or pushed in and

that the connectors are

seated properly. In the first

failing 3344 module:

e P630-3 on Sequence
Board B

o P648-2 on Sequence
Board A

Repair or replace as required.

"1

A

HDA 990

SEQUENCE LOCKED IN STATE 0

HDA 200

el

Check

Measure between T503 and
T504 for +24 V in the last
3344 drive on the string.
See HDA 508.

Repair or replace the
jumper between T503
and T504 as required.

Use the diagrams on HDA
608 and PWR 207 to deter-
mine why the +24 V Poll is
missing.

#28

N/

SEQUENCE LOCKED IN STATE 0

Trouble
corrected

#29

Maintenance procedure
complete.

Q30

HDA 9%(

START 500

HDA 200




SEQUENCE LOCKED IN STATE 0

Entry B for the procedure.

3344

ves cable connector pins are
not bent or pushed in and
that the connectors are
seated properly:
A1A5
P635—10
Repair or replace as
required.
#9
Trouble
corrected
#10 Yes
N
Maintenance procedure
complete.
#11
Note 1: When replacing A1C2(A1T2), A1C4(A1T4),
A1D2(A1S2), A1D4(A1S54), or Pwr Amp P532(P534), ( A l
the servo velocity gain must be adjusted. See ACC 800, START 500
Note 2: When replacing A1K2(A1L2), check the
addressing jumpers. See INST 12.
JC0201 2359200 441235 441236 441241
Seq. 1 of 2 | Part No. 28 May 76 | 30 Sept 76 | 29 Aug 80

MICRO,
HDA 100, HDA 200,
HDA 203, HDA 205, HDA 342

Drive A does not
sequence to Ready.

# |

Replace Cards

A1F2
A1C2
A1D4 (See Note 1)

A1K2 (See Note 2)

A1H2

Some problems cause CP557
to trip intermittently after
swapping cards.

Trouble
corrected

LOC 16

Set Drive A Start/Stop
switch to the Start
position.

#6

LOC 14

Two LED indicators should
be on:

1. Start LED (CR670)

2. Air LED (CR672)

#7

Both
LEDs on

#8

Check

Verify that the following

Yes

Start

;:ir problem or faulty Air ﬂl
iswitch. J

#12

LED on
(CR670)
#15

No
LOC 16

Set Start/Stop switch to l
the Stop position.

#16

S“N
LED on No

(CR671)

Return Start/Stop switch
to the Start position and
measure TP3 (+) to frame
ground (—) for +24 V on

Sequence Board B.

LOC 16 r

Replace

S750 Start/Stop switch

#13

Yes Trouble

No

HDA 205

© Copyright IBM Corporation 1976

W

#a

Use diagrams on HDA
508, 509, and PWR 271 to
determine why Start LED

(CR670) is not on.

#22

YBO71
YB072

SEQUENCE LOCKED IN STATE 0

.

Check

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly:

P663-8

P632-12

Repair or replace as
required.

#23

Trouble

No

correy

#24 Yes

Use diagram on PWR 271
to determine why +24 V
Lcl (A) is missing to this
drive.

#27

Trouble

Maintenance procedure
complete.

#26

A

START 500

corrected

HDA 990

SEQUENCE LOCKED IN STATE 0

HDA 201

HDA 201



SEQUENCE LOCKED IN STATE 0

HDA 110

3344

No

Both

KF260

Check

drives sequence
to Ready

Verify that the following #38

cable connector pins are _

not bent or pushed in and Maintenance procedure
that the connectors are complete.

seated properly: 439

A1A5B13

P635-2

Repair or replace as A
required.

START 500
#33
Trouble No
corrected HDA 509 I
Check

Measure from TP4 (—) to
frame ground (—) on Drive A,
Sequence Board B, for 0 Vdc.

#40
Yes
0 Vdc

LOC 14 |
Replace
K652 Relay (See Note 1.) #41 No
#34

HDA 205

Trouble

Yes

corrected

#35

Check

Drive DC Power switch is in

the Both Drives On position.

#36

Trouble
corrected

Maintenance procedure
complete.

MICRO
HDA 203
HDA 342

Al
Drive B does not
sequence to Ready.

#6 ]
Replace Cards

A1Q2 (See Note 1.)
A1S4 (See Note 2.)

A1T2 (See Note 2.)
A1F2 (See Note 1.)
A1L2

#14

Trouble

ATNZ b —

When replacing A1K2
(A1L.2), check the
addressing jumpers.
See INST 12.

corrected

#15

Drive A No

Maintenance procedure
complete.

#i

START 500

can be taken
offline

Ghis path does not check

#7 ‘the possibility that Drive A i
LOC 14 | may be the source of the |
HDA 206 | failure. See theory on l
, [HDA206. 4
Set DC Power switch to A- -
Drive Off (B-On) position. #10
#8
Drive B No
now sequences \d
to Ready

#9
Replace Card

A1F2 (See Note 1.)

#2
Set both drive Start/Stop
switches to the Stop
position and the drive DC
Power switch to the Both
Drives On position.

#43

Set the Start/Stop switches
to the Start position in
the following order:

1. Drive A
2. Drive B
#42
#aa
START 500
J3C0201 2359200 441235 441236 441241
Seq. 2 of 2 Part No. 28 May 76 | 30 Sept 76 | 29 Aug 80
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Restore power to both
drives and set Drive B
Start/Stop switch to the
Start position.

#11
LOC 14
Two LED indicators should
be on:

1. Start LED (CR680)

2. Air LED {CR682)
#12

Both LEDs Yes

are on I
Open the top front cover of
#13 No the 3344 (see HDA 705 for

procedure;. Set the
Start/Stop switch to the
Stop position, wait 5
seconds, then set it to the
Start position. Observe
disk rotation in the HDA.

Disk
rotates

HDA 311

Sta\ Yes
LED is on
(CR680)

S S

Rir problem or faulty Air 1

#19 No [switeh.
LOC 16 422

Set Start/Stop switch to

the Stop position.

#20 HDA 330

Stop

LED is Yes

HDA 202

SEQUENCE LOCKED IN STATE 0

on
{CR681)

#21 YBO081

Use diagram on PWR 271
to determine why +24 V
Lcl (B) is missing from this
drive.

L

I;ossible faulty Stan/Stop_|
[switch.

#24
HDA 509
LOC 14

Check

Return Start/Stop switch
to the Start position and
measure TP15(+) to frame
ground (—) for +24 V on
Sequence Board B.

LOC 14
#2e Yes Replace

K632 relay

K652 relay (See Note 1.)
LOC 16 #31
Replace
S$760 Start/Stop switch
#27

-

Trouble
corrected

Use diagrams on HDA
508, 509, and PWR 271 to
determine why +24 V
Start Switch On signal is
missing.

#16

Note 1: A7F2(A1Q2) can be damaged by a shorted diode
across the relay coil of K651(K661) or K652(K662).
Before swapping relays with K651(K661) or K652(K662),
check for a shorted diode on both the relays removed from,
and installed into these positions. The resistance should be
approximately 3 ohms in one direction and 50 ohms with
the meter leads reversed.

Note 2: When replacing A1C2(A1T2), A1C4(A1T4),
A1D2(A1S2), A1D4(A154), or Pwr Amp P532(P534),
the servo velocity gain must be adjusted. See ACC 800,
Entry B for the procedure.

Trouble
corrected

HDA 990

Maintenance procedure
complete.

#32

START 500

HDA 202

SEQUENCE LOCKED IN STATE 0



SEQUENCE LOCKED IN STATE 0

HDA 100

More than one, but not
all drives on a string fail
to sequence to Ready

#5

No Only

Check

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly,

on Sequence Adapter
Board:

P514-2, 3, and 6

Repair or replace as required.

Last
working module is a
3340 A2 module

Check

Verity that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly,

In the A2 Module:
P513-1, 2, and 5.

Repair or replace as required.

Trouble

Trouble
corrected

3344 modules fail

Both drives in
same module
fail

48

LOC 14

No

Check

In the last module with a
failing drive, verify that the
following cable connector
pins are not bent or
pushed in and that the
connectors are seated
properly:

P630-1

P631-9

Repair or replace as
required.

HDA 202

Trouble
corrected

corrected

R

Maintenance procedure

I

mumple single drive fail- !
|ures. Troubleshoot one at '
latme. |

#32

Yes

Fhe first drive with the I
'Stan/Stop switch in the |

Start position but not
lReady should initially be I
| considered the failing '
[drve.
#16

LOC 16

Set initial failing drive
Start/Stop switch to the
Stop position and all
others to Start

#17

Any

Drive A
tailing

HDA 201

No

failing drive sequences
to Ready

#18

Set Service Bypass switch
to the On position in the
initial faihng drive.

) Any
other failing 3344 drive

LOC 16 [

Return Service Bypass
switch to Off and
Start/Stop switch to the
Start position.

#13

E‘,autlon: j
| The next step requires a |
|working module to be '
[veried offiine |
#a

LOC 16
In the last working 3344

PWR 207 complete. module, set both Start/Stop
switches to the Stop position
Use PWR 207 to determine #31 and then set the Service
the cause of the missing Bypass switch to the On
sequence voltage at connec- position.
tor P514 1n the first failing [ A ]
module, #15
START 500
1C0203 2359201 441235 441236
3344 Seq. 1of 2 Part No. 28 May 76 | 30 Sept 76
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sequences to
Ready
#20 Yes

Replace Cards

In the initial taihing ¢rive:
A1F2(A1Q2)
A1D4(A154)
A1C2(A1T2)

#21

2 (See Note.)

Trouble
corrected

Maintenance procedure
complete.

#23

START 500

Check

Verity that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly
ATA5(A1V5)

P631

Repair or replace as
required.

Trouble
corrected

No

#26

SEQUENCE LOCKED INSTATE 0

HDA 203

Any No
farling drive sequences
\!0 Huzuly/

Yes

A

HDA 204 HDA 990

r’“—-“‘]‘*"‘ |
| Interconnecting cable |
Iproblem or an open land |
lpattern )

050 [ o

Check the following for bent
pins or loose connections i
the last working drive and
frst tanling drove, on
Sequence Board B

P630

P631

P632

P634

P637

On Sequence Adapter Board
P64/ 2 and 3

P6A9 2 and 3

Trouble
corrected

Maintenance procedure
compiete.

¥33

START 500

Note: When replacing ATC2(A1T2), AI1C4(A1T4),
AI1D2(A152), A1D4(A154), or Pwr Amp P532(P534),
the servo velocity gain must be adjusted. See ACC 800,
Entry B for the procedure.

SEQUENCE LOCKED IN STATE 0

HDA 203



SEQUENCE LOCKED IN STATE 0

HDA 200
HDA 203

Drive relay sequence
problem.

1

[7\ shorted diode across the 1
Irelay coil can damage the |
relay driver cards A1F2
(A1Q2). Before swapping
relays, check for a shorted
Idiode by using the CE meter |
to measure across the relay
coil. The resistance should |
be approximately 3 ohms |
lin one direction and 50
{ ohms when the meter leads I
fare reversed. |

- - —=-

( YBO55

Check

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly,

On Sequence Adapter Board
of first 3344:
P514-2,4,and 6

P646-1 and 2

P647-1 and 2

P649-2 and 3

Repair or replace as required.

The failing module is the
module that allows sequenc-
ing to continue when the
Service Bypass switch is set
to On. Attempt to make
both drives Ready in this
module by:

1. Setting the Service By-
pass switch to the Off
position,

2. Setting the Start/Stop
switch to the Start
position,

Set the Start/Stop switch to
the Stop position, then back
to the Start position in all
drives that sequenced to
Ready when the Service By-
pass switch was placed in
the On position.

LOC 14

Check

Power Sequence Complete
LED (CR632) is on.

LED

No

Trouble No

on
(CR632)

correy

Maintenance procedure

Yes

Use diagram on YBO055
to determine cause of
missing +24 V Dr Seq
Comp.

Check

Supply voltages as shown in
Figure 1. Exit to the indi-
cated page if incorrect.

One
or both drive in

failing module come
Ready

No

)

HDA 205

|

Set DC Power switch to
A-Off, B-On position.

Any of
Yes the drives on the string

Replace Card

A1F2

Trouh Yes

No
Qat are not Ready, now >
sequence to Ready

|

Set DC Power switch to
B-Off, A-On position.

Any of
the drives on the string
(khat are not Ready, now
sequence to Ready

Yes

LOC 14

Set the Service Bypass
switch to On in the failing
module and swap relays
K631 with K633.

Working

STOUIENCT TOCKED INSTALL O

HDA 204

drive now fails to come
Ready

LOC 14

Replace

Relay in K631 location.

:No

Replace Card )

A1Q2

corrected

LOC 14

Repair or repléce relay
K652-3 N/O or K652-4.

Trouble
corrected

Yes Trouble
Y Qected
Maintenance procedure No
complete, LOC 14
Repair or replace relay
K662-1 N/O.
A:
START 500
No Auble
corrected
Check

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly:
A1A5(A1VS5)

[Repair or replace as required.

complete.
START 500 HDA 990
JC0203 2359201 441235 441236 , l
3344 Seq. 2 of 2 Part No. 28 May 76 | 30 Sept 76 ;
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Maintenance procedure

complete,

)

START 500

Trouble

HDA 508 |

Use diagram on PWR 207
to determine why drives
(during the HDA sequence)
fail to pass +24 V Dr Seq
comp (Out).

Repair or replace as required.

Trouble

corrected

Use diagram on PWR 207
to determine cause of
missing +24 V Dr Seq Comp.

Repair or replace as required.

Trouh Yes

corrected

HDA 990

N

Maintenance procedure
complete,

)

START 500

SEQUENCE LOCKLED IN STATE 0

corrected

HDA 990

HDA 204



SEQUENCE LOCKED IN STATE 0

HDA 200

Both drives fail in one

module.

N

#6

LOC 14

Check

Start.

With the Drive A
Start/Stop switch in the
Start position, check Start
LED CR670 within 15
seconds of setting the
Start/Stop switch to

HDA 201

Set the Start/Stop
switch to the Start
position.

- I

;7\ shorted diode across the
(relay coil can damage the
{relay driver cards A1F2
1{A1Q2). Before swapping
|relays, check for a shorted
|diode by using the CE meter
to measure across the relay

coil. The resistance should
’be approximately 3 ohms

in one direction and 50
Iohms when the meter leads
tare reversed.

b - - —— e —— —

HDA 205

SEQUENCE LOCKED IN STATE 0

HDA 202

HDA Sequence
Complete failure.

I

Continue isolating the
probiem on Drive A,

I

Scope

Sweep

Trigger
Slope (—)
Ch 1 only

Ch 1 A1A5B13
- HDA Sequence

50 ms/div

Complete
volts/div 0.2
probe X10

l

Use ALD page YB0O71 and
the Scope to determine why
HDA Sequence Complete
from Drive A is inactive.

Trouble
Corrected

T

HDA 508 |
LOC 14 Check
) Measure from TP12 (+) to
Start LED Set thhe Dn;e g Start/Stop frame ground (—) for +24
On switch to the Stop position
(CR870) and check Stop LED Vdc on Sequence Board B.
CR671. #13
A #8 9
No
HDA 201 Loc 13
Stop LED.On
(CR671) Replace
¥4 Yes K631 Relay
HDA 508
Check e
Use diagram on HDA 509 Measure from TP17 (+) to
to determine why +24 Vdc frame ground () for +24 vdc
18 missing from CR670 and on Sequence Board B.
CR671.
Repair or replace as
required.
#1 LOC 14
Replace
HDA 508 No
Trouble o K832 Relay
corrected 6C #22 L—J
Measure from TP8 (+) to
frame ground (—) for
+24 Vdc on Sequence
HDA 990 |Board B.
Maintenance procedure
complete.
LOC 14
¥s Replace
LOC 14 No K633 Relay
Replace
START 500 °p #23
K812 Relay —_—
JC0205 2359202 441235 441236 441237
3344 Seq 1of2 | PartNo. 28 May 76 | 30 Sept 76 | 1 Mar 77
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Trouble
corrected

#24

Use the diagrams on HDA
508 through 510 to isolate

the problem.

Repair or replace as

required.
#25

Trouble Yes
corrected Maintenance procedure
complete.
#26 No #27
A A
HDA 990 START 500

HDA 205

SEQUENCE LOCKED IN STATE 0




SEQUENCE LOCKED IN STATE 0

To advance from State 0 to State 1. the following lines
must be in the indicated condition:

[ ]

24 V Start Sw On is active .*

State 0 is active.

Inhibit HDA Recycle is inactive.
HDA Sequence Ck L.th is inactive.

Power On Reset is inactive.

*Relay K632 must be picked in order to activate the +24
V Start Sw On line in Drive A. The +24 V Start Sw On
line in Drive B is activated by both K632 and K652 being
picked. If the Drive DC Power switch is in the Drive A
Off (Drive B On) position, the +24 V Start Sw On line in
Drive B is activated by K632 only.

See HDA 508 through 510 for additional theory.

3344 Seq. 2 of 2 Part No

JC0205 2359202 441235 441236
28 May 76 | 30 Sept 76

441237
1 Mar 77
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SFOUENCETOCKEDINSTIALL O

A1F2 (A1Q2)
KFxxx (KQxxx)

HDA 206

Drive A
yso7r HDA
B SEQUENCING
| peazg 21 be3510 | State 0 B o ﬂ HDA 1 Latch A(B) 1P
Start : 10 24V Start Sw On A(B) | K
| P633B 0k I I ~§—\/\/\r<\ ¥ 22V Stop Sw On A(B
$—&—0
| Stop < | HDA Sequence
- K632:2 ' Ck Lth A(B) TP
l CR670 | / Control Reset
— .
Start Sw On A(B)
P633-6 P635-8
l - e f____l_# it HDA Recycle A(B)TD
J
I I
I
CR671
L - - - - _ _ _ _ __
Drive B
vgogt o o
|_Drive DC Power P632-6 K661-3 1
| Switch in Both
Drives On position K652-4 Start P638-5 P636-7 ]
P63E2 g0
| Drive DC P y %o
rive ower K632-
Switch in Drive ~ P632-9 | Stop |
| A Off position ~ $—<€—— .
| (Drive B On) b : Start CR680 |
6383 |50
P P638-7 P636-8
Stop
l I
l Legend: C— Inactive
CR681 ' s Active level
L_________________,_____________J RS Tolerance
Chart States
Line Line Name ALD Test Point 0
No. - 1
1 +24 V Start Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) U12
2 +Start Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) U11
3 + Inhibit HDA Recycle A(B) TP KF190 (KQ190) A1F2 (A1Q2) GO5 Inactive
4 | +HDA Sequence Ck Lth A(B) TP KF190 (KQ190) A1F2 (A1Q2) B12 Q Inactive
5 |+HDA 1 Latch A(B) TP KF190 (KQ190) A1F2 (A1Q2) BO7 Q
6 |K632-2N/O (K632-3 N/O) YAQ71 (YAO81)
( YBO071 (YBO081)
7 Power On Reset KF140 (KQ140) A1F2 (A1Q2) P02 Inactive
SEQUENCE L ockiDINstall o HDA 206




SEQUENCE LOCKED IN STATE 1

Note 1: A1F2(A1Q2) can be damaged by a shorted diode

across the relay coil of K651(K661) or K652(K662).

Before swapping relays with K651(K661) or K652(K662),
check for a shorted diode on both the relays removed from,
and installed into these positions. The resistance should be
approximately 3 ohms in one direction and 50 ohms with

the meter leads reversed.

Note 2: When replacing AT1K2(A1L2), check the addressing

Jjumpers. See INST 12.

Note 3: When replacing A1C2(A1T2), A1C4(A1T4),

A1D2(A1S2), A1D4(A1S84), or Pwr Amp P532(P534),
the servo velocity gain must be adjusted. See ACC 800,

Entry B for the procedure.

Figure 1. Drive Voltage Chart

e HDA Sequence Ck Lth
is inactive

® 24V AirSwOniis
active

® Motor is not at speed

Voltage* Test Point Tolerance “An::xlia?:p'::’ Page Entry

-4V A1C2 (A1T2) BO6 | —3.84to —4.50 V| 0.10 V p-p PWR 255, A
+6V A1F2 (A1Q2) B11| +5.76 to +6.24 V| 0.08 V p-p PWR 260, A
+12V A1C2 (A1T2) DO5| +12.0to +14.4 V| 0.23 V p-p PWR 240, E
-12V A1C2 (A1T2) D06 | —12.0to —14.4 V| 0.23 V p-p PWR 240, E
-24 Vv A1C2 (A1T2) DO3| —24.0to —28.8 V| 0.10V p-p PWR 250, A

* Use a digital voltmeter to check voltages.
** Use a scope to measure the ripple. See PWR 290 for the procedure.

JC0210 2359203
3344 Seq.1of2 | PartNo.

441235 441236
28 May 76 | 30 Sept 76

441241
29 Aug 80
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MICRO

| HDA sequence stopped
in State 1.

#1

Replace Cards

A1F2(A1Q2) (See Note 1.)
ATH2(A1IN2)
A1K2(A1L2) (See Note 2.)
A1G2(A1P2)
A1D4(A1S4) (See Note 3.)

#3

Yes

Trouble

corrected

#4
Check

Supply voltages as shown
in Figure 1. Exit to the
indicated page if incorrect.

5 l
Scope

Use the sequence chart
and diagram on HDA 214,
Scope the following lines
in the sequence indicated.
Look for MST-1 levels at
the point where State 1
advances to State 3,

1. +Motor At Speed
A(B)

2. +24 V Air Sw On
A(B)

3. —Start Timer
A(B)

4, +HDA Sequence Ck
Lth A(B) TP /

$ HDA 214

QOO0

Repair or replace as
required.

Trouble Yes

corrected

¥ Maintenance proce
complete.

#9

HDA 360 START 500

SEQUENCE LOCKED IN STATE !

SEQUENCE LOCKED IN STATE 1

HDA 210

HDA 210



SEQUENCE LOCKED IN STATE 1

To advance from State 1 to State 3, the following lines

must be in the indicated condition:

@ 24V Air Sw On is active.

e Motor is not at speed.

See HDA 500 through 510 for additional theory.

SEQUENCING p
24 V Air Sw On A(B) HDA Sequence Ck Lth A(B) TP

seQueNce LockepINsTaTE1  HDA 214

A1F2 (A1Q2)
KFxxx (KQxxx)

HDA -

b

HDA 334

J

HDA 1 Latch A(B) TP
Drive Motor Run A(B) (HDA 2 Latch)

AN

Motor At Speed A(B) @ P
HDA 318 Start Timer A(B)

Legend: CT—3 Inactive
eammmm  Active level
Tolerance

Chart . States

Line Line Name ALD Test Point

No. e 3 {
1 |+HDA 1 Latch A(B) TP KF190 (KQ190) A1F2 (A1Q2) BO7

M
+ Drive Motor Run A(B)

2 | HDA 2 Latoh) KF200 (KQ200) A1F2 (A1Q2) DO9
3 [+24V Air Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) $10 (A |
4 |+Motor At Speed A(B) KF130 (KQ130) A1F2 (A1Q2) UO3 Q Inactive
5 |—Start Timer A(B) KF170 (KQ170) A1F2 (A1Q2) GO9 Q Inactive
6 |+HDA Sequence Ck Lth A(B) TP |KF160 (KQ160) A1F2 (A1Q2) B12 Q Inactive

1C0210
3344 Seq. 2 of 2

2359203
Part No.

441235
28 May 76

441236
30 Sept 76

441241
29 Aug 80
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SEQUENCE ERROR OCCURRED IN STATE 3

To advance from State 3 to State 2, the following
conditions must exist:

e Drive Motor Run is active.

e }5-Second Timer ends.

e HDA Sequence Ck Lth is inactive.

AT the end of 15 seconds, if Motor at Speed is active, the
HDA 1 Latch turns off, advancing the HDA sequence
from State 3 to State 2.

See HDA 500 through 510 for additional theory.

Figure 1. Drive Voltage Chart

® 24V AirSwOnis
active
@ Motor is at speed

e 15 Second Timer ends.

Voltage* Test Point Tolerance XZXAT:;;" Page Entry
-4V A1C2 (A1T2) BO6 | —3.84 to —4.50 V| 0.10 Vp-p | PWR 255, A
+6V A1F2 (A1Q2) B11| +5.76 to +6.24 V| 0.08 V p-p PWR 260, A
+12V A1C2 (A1T2) DO5| +12.0to +144 V| 0.23V p-p PWR 240, E
-12V A1C2 (A1T2) DO6| —12.0to —14.4 V| 0.23 V p-p PWR 240, E
—-24 V A1C2 (A1T2) DO3| —24.0t0 —28.8V | 0.10Vp-p | PWR 250, A

" Use a digital voltmeter to check voltages.
** Use a scope to measure the ripple. See PWR 290 for the procedure.

JC0220

3344

Seq.1of 2

2359204
Part No.

441235

MICRO

False HDA Sequence CK
Lth active during State 3,

#1 |

Replace Cards

A1F2(A1Q2)
A1D4(A154)
ATH2(AIN2)

#2

Trouble

Yes

When replacing A1C2(A1T2),
A1C4(A1T4), A1D2(A1S2),
A1D4(A1S4), or Pwr Amp

— — -— P532(P534), the servo velocity

gain must be adjusted. See
ACC 800, Entry B for the

procedure.

corrected

#3

Check

Supply voltages as shown
in Figure 1. Exit to the
indicated page if incorrect.

#4

Scope

Use the sequence chart

and diagram on HDA 221.
Scope the following lines
in the sequence indicated.
Look for MST-1 levels at
the point where State 3
advances to State 2.

1. 424V Air SwOn

ol=]>)

A(B)

2. +Motor At Speed
A(B)

3. +HDA Sequence Ck
Lth A(B) TP

Repair or replace as

required.

#5

Trouble
corrected

#6

HDA 222

€

aintenance procedure
complete.

#8

HDA 221

START 500

441236

441241

28 May 76

30 Sept 76 |29 Aug 80

© Copyright IBM Corporation 1976

SEQUENCE ERROR OCCURRED IN STATE 3

SEQUENCE ERROR OCCURRED IN STATE 3

HDA 220

HDA 220



SEQUENCE FRROR OCCURRED INsTATES  HDA 221

SEQUENCE ERROR OCCURRED IN STATE 3

A1F2 (A1Q2)

To advance from State 3 to State 2, the following KFxox (KQxxx)
XXX XXX

conditions must exist:

HDA
SEQUENCING LQ HDA Sequence
Ck Lth A(B) TP

24V Air Sw On A(B Q&
HDA334 ir Sw On A(B) g

HDA 1 Latch A(B) TP

e Motor At Speed is active.

e 15-Second Timer ends.
e 24 V Air Sw On is active.
o HDA Sequence Ck Lth is inactive.

At the end of 15 seconds, if Motor At Speed is active, the ?}_:geA '\goigicﬁ)“” A(B)
HDA 1 Latch turns off, advancing the HDA sequence : : { A
from State 3 to State 2. HDA 318

See HDA 500 through 510 for additional theory.

am < TR
HDA 318 Motor At Spee Start Timer A(B) )

15 Sec Delay A(B)

Legend: C—3J Inactive
smmm Active level
Tolerance

Chart States
Line Line Name ALD Test Point
No. e 3(15 Sec) 2
1 |+HDA 1 Latch A(B) TP KF190 (KQ190) A1F2 (A1Q2) BO7 4,12
+ Drive Motor Run A(B)
2 |"HDA 2 Latoh) KF200 (KQ200) A1F2 (A1Q2) DO9 Q
3 | —Start Timer A(B) KF170 (KQ170) A1F2 (A1Q2) GO9 Q.
4 |-15 Second Delay A(B) KF170 (KQ170) A1F2 (A1Q2) G11 3
;————————-_
5 | +HDA Sequence Ck Lth A(B) TP |KF160 (KQ160) A1F2 (A1Q2) B12 Q Inactive
6 |+Motor At Speed A(B) KF130 (KQ130) A1F2 (A1Q2) UO3 Q
1171111111
7 | +24 V Air Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) S10 Q
_
JC0220 2359204 441235 441236 441241
3344 Seq. 20f2 | PartNo. 28 May 76 | 30 Sept 76 | 29 Aug 80
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SEQUENCE ERROR OCCURRED IN STATE 3 SEQUENCE ERROR OCCURRED INSTATE3 HDA 222

To a-ance from State 3 to State 2, the following ' A1F2 (A1Q2)
con:tittons must exist: v l l KFxxx (KQxxx)
e Motor At Speed is active. Check — — - - T 7 Scope Scope ggé ENCING
R . Supply voitages as shown ' Reset status of timer | U_se the sequence chart and Use the sequence chart Start Sw (V] HDA Sequence
e < Second Timer ends. P . controls has been checked. diagram to scope —15 Sec A On A(B) Ck Lth A(B) TP
'";'9‘"3 1. E’f;t.m;hr‘:ct 1 Delay A(B). Look for an and diagram to scope the 5 )
. . i if incorrect. —_— - —_— . IR
« 24V Air Sw On is active. indicatec page active MST-1 level. following lines in the .
4o ] #9 Yo activate the 15.second sequence indicated. Look Start Timer A(B)
The 5 Second Timer is used to indicate excessive time P —— : timer: Q for inactive MST-1 levels. —
o2 1o i . ec € drive-motor Trouble Set the Start/Stop switch
i arnving at Motor At Speed in State 3 Fr.om State 5, brake using the Brake corrected 1. Sat the Start/Stop to the Start position. State 3 A(B) <
to State 4 and State 4 to State O, the timer is used to Checkout procedure on switch to tt;e Start After 15 seconds, scope: -4
indicate excessive time in changing States. HDA 720. Return here pglsslzon and observe ' p 15 Sec Delay A(B
.. if the problem is not P . | ec Delay A(B)
See HDA 500 through 510 for additional theory. resolved #10 2. Set the Start/Stop ) .
) Scope switch to the Stop 1. +Timer Reset Control Q 9 Timer Reset
MICRO  HDA 260 position and then to A(B) Control A(B)
HDA 220 HDA 270 Use the sequence chart and the Start position. 2. +HDA Sequence Ck Q 7
HDA 250 diagram to scope —Start Repeat Step 2 as Lth A(B) TP
HDA 720 and Return Timer A(B). Look for necessary to see the Repair or replace as
an active MST-1 level. timer delay pulse. required.
p Check :Rezzaiir:}gr replace as 418
HDA sequence stoppe - .
QStateq& ) 15-Second Timer: Set the Start/Stop swtich -
1. Set the Start/Stop to the Start position and #15 Reinstall motor plug
#2 . switch to the Stop observe —Start Timer P351(P361).
- -0 position. active for 15 seconds.
| Suspect a timer problem. _} 2. Remove motor plug Repair or replace as #19
';; - - T P351(P361). required. Set the Start/Stop switch
When replacing ATC2(A1T2), #7 #2 to the Stop position. Trouble
ATCA(ATITA), ATD2(A1S2), Replace Cards . 16 corrected.
A1D4(AIS4) P Sco
P532?:":>34) e sevrv\:oAvgzcity JAIF2(A102) - Trouble #z0
gain must be' adjusted. éee ~ T 7 |A1D4(A1S4) Use the sequence chart corrected Trouble Yes
ACC 800, Entry B for the ATH2(A1N2) and diagram to scope the corrected HDA 360
orocediire. #4 following lines in the K
sequence indicated. Look #13 No
Yes Trouble for inactive MST-1 levels. -
corrected Set the Start/ Stop switch 7 Maintenance procedure
to the Stop position.
1. +HDA Sequence Ck 0 complete.
S Lth A(B) TP #14
Maintenance procedure 2. —Start Timer A(B) e #2 i
compiete. 3. —15 Sec Delay A(B) ! tegend: C—3 Inactive
4, :&}Ter Reset Control O s Active level
# RT 500
A <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>