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MANUAL TO EQUIPMENT LEVEL CORRELATION

This manual reflects the equipment configurations listed

EXPLANATION:

as shown on the equipment FCO log,
ately to the right of the series code number is an FCO

Locate the equipment type and series code
in the 1list below.

below.

nunmber,
Immedi-
number

If that number and all of the numbers underneath it match all

of the numbers on the equipment FCO log,
curately reflects the equipment.

then this manual ac-

This correlation sheet also applies to the following related

manuals:
Pub. No. Rev.
EQUIPMENT SERIES WITH
TYPE CODE FCOs COMMENTS
10 & Above 48014A
BJ701 A/C/E 14 & Above 48365
BJ7B1 C/D 14 & Above 48406
BJ7B1 A/B/E/F 14 & Above 48407
BJ7B1 C/D 16 & Above 48504
BJ7B1B 16 & Above 48477
BJ7B1D 16 & Above 48490
BJ701B 16 & Above 48494
BJ701A-F/J/K 37 & Above 60379
BJ701A-F/J/K 38 & Above 60394
39 None
40 None
41 None
42 None
43 None
44 thru 54 None
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PREFACE

e e

This manual contains maintenance information applicable to the
following Control Data® Storage Module drives (SMD's):

BJ701A BJ701J BJ7B1F
BJ701B BJ701K BJ7B1J
BJ701C BJ7B1lA BJ7B1lK
BJ701D BJ7B1B BJ7B1L
BJ701E BJ7B1lD
BJ701F BJ7BlE

Maintenance information 1is provided by six sections in this
manual. Section numbers and a brief description of their con-
tents are listed below.

Installation and checkout. Provides information on
preparing the drive for initial use: unpacking,
power/signal cabling, and initial checkout.

Section 1

Section 2 - Preventive Maintenance. Provides detailed proce-
dures on maintaining the equipment.

Section 3 - Corrective Maintenance. Provides general mainte-
nance 1information, drive tests and adjustments,
trouble analysis aids, repair and replacement pro-
cedures.

Section 4 - Diagrams. Contains logic diagrams and assembly
schematics.

Section 5 - Wire Lists. Provides documentation on wiring for
logic and mechanical assemblies.

Section 6 - Parts Data. Contains parts lists and illustrations
showing all field replaceable parts.

The following manuals apply to the BJ701/BJ7Bl1 SMD's and are

available from Control Data Corporation, Literature Distribu-
tion Services, 308 North Dale Street, St. Paul, MN 55103.
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83322440 CDC Microcircuits, Vol. 1 (Functional de-

scriptions of integrated circuits).

83324440 CDC Microcircuits, Vol. 2 (Functional de-
scriptions of integrated circuits).

83323770 A Guide for the Disk Drive Operator.
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IMPORTANT SAFETY INFORMATION AND PRECAUTIONS

[

Proper safety and repair is important to the safe, reliable op-
eration of this unit. Service should be done by qualified per-
sonnel only. This maintenance manual describes procedures rec-
ommended by the manufacturer as effective methods of servicing
the unit. Some of these procedures require the use of spe-
cially designed tools. For proper maintenance and safety,
these specially designed tools should be used as recommended.

The procedures in this maintenance manual and labels on the
unit contain warnings and cautions which must be carefully read
and observed in order to minimize or eliminate the risk of per-
sonal injury. The warnings point out conditions or practices
that are potentially hazardous to maintenance personnel. The
cautions point out practices which, if disregarded, could dam-
age the unit and make it unsafe for use.

For the safety of maintenance and operating personnel, the fol-
lowing precautions must be observed:

. Perform all maintenance in accordance with the procedures
given in this manual.

. Read and observe all cautions and warnings provided 1in
the procedures and labeled on the unit.

. Use the special tools called out in the maintenance pro-
cedure.

. Observe sound safety practices when performing mainte-
nance.

° Use caution when troubleshooting a unit that has voltages
present. Remove power from unit before servicing or re-
placing components.

. Wear safety glasses when servicing units.

. Wear safety shoes when removing or replacing heavy com-
ponents.

It is also important to understand that these warnings and cau-
tions are not exhaustive. The manufacturer could not possibly
know, evaluate and advise maintenance personnel of all conceiv-
able ways in which maintenance might be performed or the possi-
ble risk of each maintenance technique. Consequently, the man-
ufacturer has not completed any such broad evaluation. Thus,
any persons who use any non-approved maintenance procedure or
tool must first satisfy themselves that neither their safety
nor the unit performance will be jeopardized by the maintenance
techniques they select.
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SECTION 1

INSTALLATION AND CHECKOUT






INSTALLATION AND CHECKOUT 1

INTRODUCTION

This section contains information concerning
the initial installation and checkout of the
drive.

The drive comes from the factory in any one
of three configurations (refer to figure
1-1):

e Cabinet with drive on top.

e (Cabinet with drive on top and also a
drawer mounted drive.

e Drawer mount to be mounted in an
available cabinet.

The basic configuration is a cabinet with a
drive mounted on top. This basic configura-
tion is expanded by adding a drawer mounted
unit to the lower part of the cabinet. The
drawer mount can be factory installed or may
come separately, in which case it must be
installed in a cabinet not already contain-
ing a drawer mount.

This section contains procedures for instal-
lation of all three configurations and is
divided into the following areas:

@ Uncrating - Describes the removal of
the unit from the shipping package.

® (Cabinet Location and Leveling -
Describes installation of the drive
cabinet (with or without drawer mounted
drive).

e Power Wiring - Explains the grounding
and wiring of the drives power system.

® Signal Cabling - Explains the connec-
tion and routing of the drive I/0
cables.

o Sector Plug Installation - Describes
the installation and wiring of the
sector plug.

e Drawer Mount Installation - Describes
installation of the drawer mounted
drive into the cabinet.

e Final Checkout - Describes the final
checkout of the drive.
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UNCRATING
CAUTION

As unit is uncrated,use tools
carefully to prevent damage to
any assembly.

As unit is uncrated, inspect it for possible
shipping damage. All claims for this type
of damage should be filed promptly with the
transporter involved. If a claim is filed
for damages, save the original crating ma-
terials. Most crating material may be
reused if reasonable care is used while un-
crating.

Uncrate the unit as follows:

WARNING

Use care while cutting steel
straps as they may whip when
cut.

1. On air-shipped units, cut straps secur-
ing unit to skid.

2. Remove external packing material.
3. Remove polyethylene dust cover.

4. Open top cover by grasping sides of
cover at back of unit and raising
(cover is hinged at front of frame)
cover up.

5. Open pack access cover by squeezing
cover latch (figure 1-2).

6. Remove screw securing deck assembly to
deck holddown bracket (figure 1-3).
Loosen screw securing bracket to base
assembly. Slide bracket away from deck
as far as bracket will go and rotate
bracket 90 degrees clockwise. Tighten
screw. Install screw removed from deck
into hole in deck, tighten screw.

7. Remove two deck-to-frame holddown
screws at bottom of shroud (figure 1-3).

8. Raise deck assembly and install deck
support bracket (figure 3-2).




L

N

CABINET

N

WITH TOP MOUNTED
DRIVE

CABINET WITH BOTH TOP
MOUNT AND DRAWER MOUNTED DRIVES

Figure 1-1.

DRAWER MOUNT DRIVE

Drive Physical Configurations

9D27
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10.

11.

12.

Inspect base assembly, deck assembly
and power supply for damage.

Raise deck assembly and remove deck
support bracket.

Secure deck assembly to base assembly
using deck-to-frame hold down screws
removed in step 7.

NOTE

Do not raise deck without
first installing spacer and
holddown screw between rear
shock mounts and hinge as
shown in figure 1-3.

Remove the screw located between the two
shock mounts at rear of deck (figure
1-3). Remove spacer between deck and
frame. Install screw and spacer in
keeper hole in deck casting (screw must
be securely installed in area between
shock mounts whenever raising deck as-
sembly) .

13.

14.

15.

16.

17.

18.

19.

Inspect top of deck assembly for damage.

Loosen two turnlock fasteners securing
the logic chassis to the support arm at
rear of deck. Swing support arm out
away from logic chassis.

Grasp logic chassis fan and raise chas-
sis up. Lock chassis in this position
using slide bar on top of magnet assem-
bly (figure 1-3).

Inspect logic chassis connectors and
wiring for loose or broken wires. Make
sure all logic cards are firmly seated
in connectors.

Lower logic chassis and secure chassis
in place using support arm and two turn-
lock fasteners.

Remove carriage locking pin and place it
in storage hole (refer to figure 1-3).

Close top cover and pack access cover.

oD28

Figure 1-2. Pack Cover
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20. On cabinet model, replace right side CABINET INSTALLATION

panel. .
GENERAL
NOTE
. . The cabinet installation involved deter-
Iffuglt ¥ill not Zi ?iaizg inrs mining a suitable location and then leveling
a ta.se oor, insta e-e and aligning the unit once it is located.

before removing unit from skid.

21. Manually lift drive and remove skid
from underneath.

KEEPER HOLE (SECURE SPACER
TO DECK KEEPER HOLE USING

DECK REAR HOLD DOWN SCREW

WHEN DECK IS LOWERED)

DECK REAR HOLD DOWN SCREW

NOTE:
BEFORE RAISING DECK, INSTALL
SPACER BETWEEN DECK AND
SHOCK MOUNT BRACKET.
TIGHTEN DECK TO SHOCK
MOUNT USING DECK REAR

GROUNDING TERMINAL

SPACER

CARRIAGE LOCKING HOLE (SHIPPING) SLIDE BAR

CARRIAGE LOCKING HOLE (STORAGE)
CARRIAGE LOCKING HOLE (HEAD ALIGNMENT)

DECK TO FRAME
HOLD DOWN SCREWS

DECK HOLDDOWN BRACKET
8J21H

Figure 1-3. Drive Shipping Hardware
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LOCATION

When the drive is installed, there must be
enough clearance around the unit to permit

access to it for maintenance.

Table 1-1 and

LEVELING AND ALIGNING

The following procedure describes the level-
ing and aligning of the cabinet.

figures 1-4 and 1-5 give the size and space 1. Roll cabinet to designated location.
requirements of the drive.
2. Turn down leveling pads until casters
are completely off of floor.
TABLE 1-1. INSTALLATION REQUIREMENTS
3. Place spirit level on main deck so ends
of level point to front and rear of
Specification Value deck. Ievel unit to height of other units.
Cabinet 4, Adjust leveling pads until surface is
horizontal within three angular degrees.
Height (36.2 in)
5. Place spirit level on main deck so ends
wWidth (21.5 in) of level point toward sides.
Depth (36,0 in) 6. Adjust leveling pads until surface is
horizontal within three angular degrees.
Weight (345 1b)
7. Repeat procedure until main deck is
Drawer Mount horizontal within three angular degrees
regardless of spirit level orientation.
Height (11.2 in)
Width (19.3 in) POWER WIRING
Depth (30.6 in) SITE ELECTRICAL REQUIREMENTS
Weight (165 1b) Drive power requirements are listed in table
1-2. Drive line current versus startup time
is shown in figure 1-6.
- 9.0 36.0 18.5
/ﬁ§:?\\\
// \\\
4 /
/ /7 .
’ ’
/ 7
/ 7/ )\
/
/ \ (D
, / 36.0 21.5 19
/7 /,
/ /
/ /
// // N
61.0 ~. ;
~ /
Sl N
SIDE VIEW REAR VIEW
36.2
1 0 0 {
! e o I 1T
A V) N N N N N N WA N AR R RN ) N N N N N N N N N W N N W N N N N LY Y VA NN A
‘ NOTES:
l&——18.5 C) CLEARANCE TO NEAREST OBSTACLE MUST BE
MINIMUM OF I9 IN. FOR MAINTENANCE PURPOSES.
2. DIMENSIONS ARE GIVEN IN INCHES. 9D29
Figure 1-4. Cabinet Without Drawer Mount Space Requirements
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39.2

-

N NN

Figure 1-5.

NOTE:
l

DIMENSIONS ARE GIVEN IN INCHES.

Cabinet With Drawer Mount Space Requirements

TABLE 1-2. POWER REQUIREMENTS
Specifications Value
AC Power Input Voltage Frequency Phase
Options
100 (#10) V ac 60 (+.6, -1.2) Hz 1
100 (¥10) V ac 50 (+.5, =1) Hz 1
120 (+8, -18) V ac 60 (+.6, -1) Hz 1
220 (+15, =25) V ac 50 (+.5, -1) Hz 1
240 (+17, -27) V ac 50 (+.5, -1) Hz 1
Power Used With Max Line Power Power
Disks and Carriage Power Input Current Consumption Factor
in motion
100 v 60 Hz 6.2 A 0.55 KW .80
100 v 50 Hz 7.0 A 0.69 KW .77
120 v 60 Hz 6.6 A 0.47 KW .70
220 vV 50 Hz 4.9 A 0.70 KW .60
240 V 50 Hz 5.1 A 0.75 KW .57
Table continued on next page.
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TABLE

1-2. POWER REQUIREMENTS (CONT'D)

Specifications Value
Power Used With Max Line Power Power
Disks and Carriage Power Input Current Consumption Factor
at Rest
100 V 60..Hz 1.3 A 0.13 XKW 0.9
100 V 50 Hz 1.5 A 0.17 XKW 0.9
120 V 60 Hz 1.4 A 0.14 KW 0.9
220 V 50 Hz 1.4 A 0.30 KW 0.9
240 V 50 Hz 1.5 A 0,35 KW 0.9
Start Up Current Refer to figure 1-6

WARNING

Any 3 phase, 4 wire, wye cir-
cuit where over one half of
the total load consists of
electric discharge lighting,
data processing (such as this
unit), or similar equipment
must meet the requirements
given in the following topic.
These requirements must be

met in the United States,

in order to comply with the

National Electrical Code,

and are recommended for in-
stallations in other coun-
tries. Failure to meet
these requirements may re-~
sult in hazardous conditions

due to high currents (and

heating) in the neutral
conductors and transformers
supplying the system.

83311300 AK

SPECIAL REQUIREMENTS FOR 3 PHASE, 4 WIRE,
WYE SITE POWER

General

This unit used single phase power. If the

power originates from a 3 phase, wye branch
or feeder circuit with a load as defined in
the above warning, ensure that the circuit

meets following specifications,

Specifications For Neutral Conductor

Always consider the neutral in the 3~-phase,
wye circuit as a current carrying conductor
and ensure that it is no smaller than the
line conductors.

Limiting Branch And Feeder Circuit Load Currents

Limit the maximum load current in each
3-phase, wye conductor (lines and neutral)
to the values shown in table 1-2.1.







TABLE 1-2.1.

CONDUCTOR LOAD CURRENT LIMITATIONS

Number of Conductors in
Conduit, Cable, or Raceway

4 through 6

7 through 24
25 through 42
43 and above

Limit to this Percentage of
Value Specified by NEC* or
Local or National Regulations

80%
70%
60%
50%

* United States National Electrical Code.

Power System Grounding

The site ac power system must have provisions
for correct equipment safety grounding. All
of the following conditions must be met.

1. The branch circuit supplying ac power
to the drive must have safety ground
provisions. Therefore, this current
must include an insulated grounding
conductor that is identical to the
grounded and ungrounded branch circuit
conductors. The insulated grounding
conductor shall show either a green
color or green with a yellow strip.

S 2. The grounding conductor specified in
step 1 is to be grounded at the service
equipment.

3. All power receptacles (including con-

venience outlets for oscilloscopes and
other test equipment) must be at a com~
mon ground potential to prevent shock
hazards if two equipments are touched
simultaneously. Therefore, all attach-
ment-plug receptacles in the vicinity
of the drive are to be the grounding
type; furthermore, the grounding con-
ductors serving these receptacles are
to be connected to the same grounding
conductor that serves the drive.

System Grounding -

The controller and its attached drives must
be connected to earth ground. The permissible
grounding schemes,listed in preferred order,
are:

1. Controller and drives connected to
qualified site floor ground. A quali-
fied ground would be a floor grid
where the horizontal and vertical
members of the grid are mechanically

- 83311300 AK

secure and have ground straps or their
equivalent joining them to assure a

constant ground potential. 1In turn,the
grid must be connected to earth ground.
An alternate qualified floor ground is
a grounding grid or grounding bus sys-
tem provided under the false floor.

Controller and drives connected to
otherwise qualified floor grid, except
that floor grid is isolated from earth
ground. In this case, controller is
then connected to earth ground to
ground the system.

No site floor grid available: controller
and drives connected to each other in a
daisy chain configuration. Controller
connected to earth ground.

H
o

w
o

n
(<]

)

N

MAXIMUM LINE CURRENT (AMPS, RMS)

(o]

O 2 4 6 8 10

MAXIMUM START -UP TIME (SECONDS)

12 14 16 18 20

8J76A

Figure 1-6. Line Current vs Start Up Time



Floor Grid Available

If a floor grid is available (schemes 1 or
2), each drive is to be individually con-
nected to the floor grid. Ground each drive
as follows:

1. Grounding terminal is mounted at the
rear of unit, above the AC power cord.
Route braided strap with free end into
floor cutout.

2. Drill 11/32-inch hole in grid.
3. Secure strap lug to grid using screw
(P/N 17901524) and lockwasher (P/N

10126403) . Lockwasher goes under
terminal lug.

Floor Grid Not Available

If a floor grid is not available, all of the
drives must be connected to the controller
in a daisy chain grounding configuration. In
turn, the controller must be connected to
earth ground.

The ground connections are via flat braided
shielding (P/N 93267009). Cut this shield-
ing to the lengths required to go from drive
to drive,drive to controller,and controller
to earth ground. Crimp and solder a terminal
lug (P/N 40125601) to the end of each strap.

Earth ground at the site may be available at
the main power distribution panel (if it is
connected to building ground), at the steel
plate in contact with the masonry below the
panel (if the panel is not connected to
earth ground), or to an earth ground bus.
Connect one end of a prepared ground strap
to the available ground.

Connect remainder of grounds as follows:

1. Grounding terminal is mounted at the
rear of unit,above the AC power cord.

2. Attach two ground stfaps to this screw.
One strap will go to each of the two
closest drives. Tighten screws.

3. Repeat step 2 for remaining drives.
Drive closest to controller is to be
connected to controller ground.

4. Connect controller to earth ground.

AC Power Connections

Each drive (except the 220/240 Vac, 50 Hz
units) receives its ac power via a 10-foot
cable. This cable originates from line
filter FL1 located in the rear of the drive
below the power supply.

The 220/240 Vac, 50 Hz unit does not have an
ac power connector, install connector to
power (refer to figure 1-7) as follows:

® Green or green/yellow wire to Ground
Terminal.

e Black to Phase One.
® White to Neutral Terminal.

The input power is available at terminal
board TBl. This terminal board is located
under the deck and ahead of the transformer,
it is accessible by raising the deck. The
drive is adapted to the desired input voltage
option by wiring terminal board TBl accord-
ing to figure 1-8.

The power cable is routed out of the drive
cabinet as shown in figure 1-9.

Signal Cabling

Each drive connects to the controller via

two cables. These are designated the A cable
and the B cable (refer to table 1-3 for pin
assignments) .

The B cable always connects directly to the
controller. However, if more than one drive

PHASE ONE
(BRASS)

NEUTRAL
(BRIGHT PLATED
D TERMINAL)

MALE CONNECTOR
(120V, I5A, 60 Hz,
1@ 2 POLE, 3 WIRE)

EQUIPMENT GROUND 9D32

Figure 1-7. AC Power Plug
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"VOLTAGE OPTION

60 HZ|60 HZ|50 HZ|50 HZ|50 Hz
100V | 120V | 100V | 220V | 240 v
| |lcBi= |cBi- [cBi-g|cBI- [cBi-
BI | Bl BIX BI BI
cB2-
e aE
£
R |3 082-//./
2
M.—_
|
CcB2-
N |4 \32
A ||
L cB2-
5 2
cB2-
6
NOTES:

WIRE COLOR FOR S50 HZ UNITS.
WIRE COLOR FOR 60 HZ UNITS.

k@

WHT

orNOD

GRY®

BrRN(D

BLk®
— 10 @
f TRANSFORMER

YEL TI

GRY

WHT J

REFER TO SECTION 5 —BASE ASSY W/L.

4 ¢ —@INDICATES JUMPER WIRE.

Figure 1-8.

is involved in the system, the A cable may
be either star or daisy chain connected.
Figure 1-10 shows both configurations.

When connected in a star configuration, each
drive A cable connects directly to the con-
troller and the extra A cable connector
(used for daisy chaining) is terminated.

When connected in a daisy chain, the drives
are connected as shown in figure 1-10. 1In
this case, only the A cable of the first
drive in the chain connects directly to the
controller, and the others comnnect via the
daisy chain. The last drive in the chain is
left with an extra A cable connector and
this is terminated.

Figure 1-9 shows a possible method of rout-
ing the cables within the cabinet. This
figure shows the cabinet with a drawer
mounted drive installed and the two drives
connected in a daisy chain configuration. If
the drives were connected in a star config-
uration the extra A cable connectors (J4)
would be terminated.

For a list of cable and accessory part num-
bers, refer to table 1-4.
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TBl Input Wiring

SECTOR PLUG INSTALLATION

The number of sector pulses generated by the
drive for each revolution of the disk pack
depends on the configuration of its sector
plug. This plug is installed on the logic
backpanel at card location A03 and its
terminals have a one to one correspondence
with the backpanel pins. This means that
terminal 1A on the plug connects to pin 1A
on the backpanel and so on.

The plug furnishes preset inputs to the
drives sector counter and table 1-5 shows
the binary value of each sector plug
terminal. The drive comes from the factory
with its sector plug prewired for 64 sectors.
If a different number of sectors is desired,
it is necessary to rewire the plug.

Prior to rewiring the plug, the correct pre-
set value for the counter must be determined.
This is done using the following formula
(refer to Publication Number 83324220 for
more information).

4096 - Length of Sector = Preset Value

Where: length of sector

13440 (total dibits per revolution)
Number of Desired Sectors




SEE NOTE 1

SEE NOTE 1

GROUND
STRAP

POWER
| —"CABLE

\A AND B

CABLES
CABLE
TIE (4)
A AND B
CABLE
NOTES:
1. REPLACED BY TERMINATOR IF IT IS LAST DRIVE
IN DAISY CHAIN OR STAR CONNECTED. . 9D33D

Figure 1-9. Basic Cable Routing with Drawer Mount
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TABLE 1-3. I/0O CONNECTOR PIN ASSIGNMENTS
Cable A (J3,J4) Cable A (J3,J4) Cable B (J2)

Pins Function Pins Function Pins Function
1,4 Tag Gate Out 34,37 Bus Out Bit 5 A,B,C* R/W Data
2,5 Tag Gate In 35,38 Bus Out Bit 6 H,J,E* Write Clock
3,7 Bus In Bit 1 36,39 Bus Out Bit 7 M,N,K* Servo Clock
8,12 Bus In Bit 4 40,43 Not used AA,CC Seek End

10,13 Index 41,44 Not used BB,DD Module

Addressed

11,14 Bus In Bit 7 42,45 Bus In Bit 0

0 EE,HH Interrupt

15,18 Bus In Bit 2 46,49 Tag 1 (2%)

16,20 Bus In Bit 5 48,51 Tag 2 (21

17,21 Bus In Bit 3 52,55 Tag 3 (22)

22,25 Module Select Hold 53,56 Write Protect**

23,26 Bus Out Bit O 73 Remote Pick**

24,27 Bus Out Bit 1 76 Remote Hold**

NOTES:
28,31 Bus Out Bit 2 74,77 Sector

*Shield ground.
29,32 Bus Out Bit 3 75,78 Bus In Bit 6

**5/C 10 and Above Only
30,33 Bus Out Bit 4
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SYSTEM CONTROLLER
GROUND
A B A B A B A B
i N
T T T T
E E E E
R R R R
Al [A|]B Al[A]||B A[|A]|B Al |A| |B
J3 44 R J3 J4 42 J3 J4 2 J3 Jé4 J2
SMD SMD SMD SMD
| 2 3 N
STAR-CABLED SYSTEM
MAXIMUM INDIVIDUAL A AND B CABLE LENGTHS = 100 FT
&TERMINATORS NOT REQUIRED ON OLDER UNITS WHICH
HAVE TERMINATORS ON RECEIVER CARDS.
SYSTEM CONTROLLER
GROUND
A B B B B
T
| [‘~-——f »—1 &

A ,_AL' B F'Jﬂ "lj B _llﬂ Al|B AllAal]B
J3 J4 42 J3 J4 J2 J3 44 J2 J3 J4 J2
SMD SMD SMD SMD
! 2 3 N

{ L

DAISY CHAIN -CABLED SYSTEM

MAXIMUM CUMULATIVE A CABLE LENGTH =100 FT. *
MAXIMUM INDIVIDUAL B CABLE LENGTH =100FT.

* EXCLUDES INTERNAL DRIVE CABLE.

9FI16

Figure 1~10. System Cabling
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TABLE 1-4. ACCESSORIES

Cable and Accessories List

Cable Length A Cable * A Cable B Cable * B Cable
(Shielded) (Unshielded) (Shielded) (Unshielded)

1.53 m (5 ft) 77569702 77439102 47201700 75241300
3.05 m (10 ft) 77569703 77439103 47201701 75241301
4.58 m (15 ft) 77569704 77439104 47201702 75241302
6.10 m (20 ft) 77569705 77439105 47201703 75241303
7.63 m (25 ft) 77569706 77439106 47201713 75241313
9.16 m (30 ft) 77569707 77439107 47201704 75241304
10.7 m (35 ft) 77569708 77439108 47201714 75241314
12.2 m (40 ft) 77569709 77439109 47201705 75241305

I/0 Plug Terminator

~ Part Number 40067209

A Cable Straight~In Kit - Part Number 95050700*%*

Notes:
* Shielded A and B cablgs are used in high noise enviroments.
** Kit used to modify 90 connector (standard on factory units)

to 180°

connector.

Depending on the number of sectors desired,
the sector length may or may not come out
evenly (without a remainder).
taken into account when using the formula
is explained in the following examples.

EXAMPLE 1:
a.
length is:
210.

How this is

64 sectors are desired so sector
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13440/64 which equals

This means there will be 64
sectors each 210 dibits in length.

Substituting into the preset value
formula: 4096 - 210 = 3886.

Referring to table 1-5,

wired as follows:
2B(277)  Should
2A(_29 ) be a
3B(28) logical
3A(25) one and
9B (2 § connect
13A(221 to
14B(21) terminal
14A(27) 5A (+5V)
3886

85(22)
8a (25)
92 (29)
15 (29)
310

the plug is

Should
be a
logical
zero and
connect
to
terminal
1A (GND)



as follows
1-5):

TABLE 1-5. SECTOR PLUG WIRING
Plug . 2B 2A 3B 3A 8B 8A 9B 9A 13A | 14B | 14a | 15B
Terminal S
Binary 2ll 210 29 28 27 26 25 24 23‘ 22 21 20
Value
Decimal 2048 .11024 512 256 | 128 64 32 16 8 4 2 1
Value
NOTE: Those terminals to be set to a logical one sShould be connected to terminal 5A

(+5V) .
Those terminals
1A (gnd).

to be set to a logical zero should be connected to plug terminal

EXAMPLE 2:

a. 71 sectors are desired so sector length
is: 13440/71 which equals 189 with a
remainder of 21. This means there will
be 71 sectors each 189 dibits in length
and one sector (the last before index)
21 dibits in length.

b. Substituting into the preset value
formula (note that the remainder of 21
is not used): 4096 - 189 = 3907

c. In this case the sector plug should be
wired to preset the counter to 3907.
The correct wiring is determined using
table 1-5 (refer to example 1).

The procedure for wiring the sector plug is
(refer to figure 1-11 and table

1. Removd”the existing jumper wires from
the plug.

’
14”

|
] %f
Q
28 o
®@
g
10]
10
I3
|
THIS S1DE —][ | |
PLUGS ONTO ' |
BACKPANEL 20
PINS 2)
22
f
5
28
2
ir
4
3f<)
3 Vv
I
Qﬂ/////
4

@,

Figure 1-11,

NOTES:

2, Compute the desired sector length and

preset value then determine the proper
wiring by referring to table 1-5.

NOTE

In steps 3 and 4, use 24 AWG
wire of the correct length with
a contact crimped to each end.
Refer to figure 1-11 for details.

Daisy chain together all the terminals
that are to be a logical.one and con-
nect the daisy chain to terminal 5A
(+5V).

Daisy chain together all the terminals
that are to be a logical zero and con-
nect the daisy chain to terminal 1A
(ground) .

Insert a wire and contact pin into all
unused terminals in rows 1 through 6
and rows 30 through 34 (refer to figure 1-11).

@ JUMPER WIRE IS 24 AWG (CDC PN 24548305) AND HAS A

CONTACT (CDC PN 94245607) CRIMPED ONTO EACH END.

@ INSERT WIRE AND CONTACT (CRIMPED TOGETHER) INTO

UNUSED TERMINALS IN ROWS -6 AND 30-34,

3. TERMINAL 5A CONNECTS TO +5V ON BACKPANEL AND

TERMINAL IA CONNECTS TO GND ON BACKPANEL.

9035

Sector Plug Installation
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DRAWER MOUNT INSTALLATION

Perform the following procedure to install
the drawer mounted drive into an acoustic
cabinet. It is assumed that all power,
ground and signal cables have been removed
from the top mounted drive. Figure 1-12
shows the cabinet as it appears before the
installation and indicated the parts that
have to be removed before the drawer mount
drive can be installed.

1. Remove and discard front door and its
associated hardware from drive cabinet
as follows (refer to figure 1-12).

a. Remove ground strap.

b. Lift out release pin from lower
hinge and remove door.

c. Remove both upper and lower hinges
from drive cabinet.

d. Remove front door latch.

2. Remove and discard rear door as
follows:

a. Disconnect ground strap from door.
b. Disconnect fan cable from door.

c. Lift out release pin from lower
hinge and remove door.

3. Remove left and right side panels as
follows:

a. Remove ground strap.

b. Loosen two quarter turn fasteners
and 1lift side panel off.

NOTE

A convenient support for ballast
installation is made by laying
two, 2-inch by 4-inch boards on
floor (2-inch edge against floor)
and covering them with a piece
of 1/2-inch plywood.

4. Position ballast beneath frame and
attach ballast to underside of cabinet
floor using four flat washers, lock
washers, and screws. See figure 1-14.

5. Refer to figure 1-14 and install upper
and lower front panels. Connect ground
strap to lower front panel.

6. Loosely install catches using two flat
washers, lock washers and screws for
each. Position keeper latches so that
distance from cut out to bottom of
keeper latch is less than distance from
cut out to top of keeper latch.

83311300 AC

7. Perform Slide Assembly Installation
procedure.

8. Install case assembly on drive.

9. Slide drive to its closed position and
tighten hardware securing keeper latches.
This ensures that keeper latches are
properly aligned to case.

10. Install the I/O cables (refer to dis-
cussion on signal cabling).

11. Connect the power wiring and ground the
drive (refer to discussion on power
wiring).

12. Install new rear door as follows:

a. Place door on hinges and install
release pin.

b. Install ground strap disconnected
from old door in step 2 (refer to
figure 1-15).

c. Connect fan cable disconnected from
old door in step 2 (refer to figure
1-15).

13. Replace side panels by reversing the
procedure of step 3.

14. Proceed to initial checkout and startup

of the drive (refer to discussion on
initial checkout and startup).

RACK MOUNT OPTION
GENERAL

INSTALLATION

The rack mount option enables the standard
SMD base assembly (with special case assembly)
to be mounted in a 19-inch standard EIA rack.
The depth of this type of rack shall be 36
inches minimum. The features of this type of
mounting are:

e Slides have built-in stop (at 22 inches)
in the pack access position.

e Slides have built-in locks (at 32 inches)
in the maintenance position.

ASSEMBLY INSTRUCTIONS

1. Perform Slide Assembly Installation
procedure.

2, Loosely install right and left keeper
latches using two screws each. Orient
keeper latches so that short leg of each
keeper latch protrudes in the lowest
position (protruding leg then forms
bottom of L-shaped keeper latch).



"UPPER
DRIVE \\\\\\\\\ REARC)
DOOR
o) |-
I
zzgw@/

{/

NOTE:
() REMOVED DURING INSTALLATION
LOWER FRONT AND NOT REPLACED

HINGE C) DOOR
LATCH 9D36

o

Figure 1-12, Cabinet Before Drawer Mount Installation

UPPER
FRONT
PANEL
DRIVEQD ~—~——_
BALLAST
T~ weight ©
/// KEEPER NOTE:
LATCH (20D (D ADDED DURING
SLIDE (2)(D INSTALLATION.
LOWER
FRONT (D)
PANEL 90374

Figure 1-13. Cabinet After Drawer Mount Installation
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UPPER
FRONT PANEL

KEEPER LATCH

LOWER FRONT PANEL
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Figure 1-14.

BALLAST

Ballast and Front Panel Installation

9D38C
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3.

SLIDE ASSEMBLIES

INSIDE UPPER RIGHT HAND
CORNER OF REAR DOOR

ROUTE FAN CABLE — '

THROUGH THIS CLAMP

Figure 1-15.

Install case assembly on drive.

Slide drive to its closed position and
tighten hardware securing keeper latches.
This ensures that keeper latches are
properly aligned to case.

INSTALLATION

Install slide assemblies as follows:

1.

1-18

Loosen adjusting screws and nuts secur-
ing rear recess bracket to main bracket
so that slide assembly can be adjusted.
Refer to figure 1l-16.

Push brackets into fully closed posi-
tion.

Loosely attach nut plates to frame using
four screws and lock washers each.

Extend main and rear recess brackets of
slide assembly and place slotted ends

of brackets between nut plates and frame.
Slide assemblies must be positioned with
quick disconnect flanges at bottom and
facing each other.

5.

GROUND
STRAP

9D448B

Rear Door Ground/Fan Cable Installation

Ensure that slide assemblies are aligned
and parallel, then tighten mounting
hardware securing each end of slide
assemblies to frame.

Extend slide assemblies to full exten-
sion as follows (refer to figure 1-16).
Pull out inner slide until it stops,
then depress full extension release and
extend outer slide until it locks in
fully extended position.

. Loosen two nuts securing each quick

disconnect keeper latch and then slide
keeper latch forward. See direction
arrow in figure 1-16.

Lift quick disconnect enough to dis-
engage mounting block (on disconnect)
from mounting notch (on slide), then
pull quick disconnect forward until
mounting tooth slips out of mounting
slot.

If drive has mounting pads on the bot-
tom, remove them.
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MOUNTING

SLOT NUT PLATE @
MOUNTING
TOOTH

¢ N ‘ ADJUSTING

T\,

SCREWS (7
/\ MAIN

2
c
o
©
>
W
@
>

QUICK
DISCONNECT \ BRACKET
caTCH NUT PLATE
INNER
/ SLIDE  (3)
FULL
EXTENSION

FULL
EXTENSION
LOCK

(PRESS TO
CLOSE SLIDE)

QUICK
DISCONNECT MOUNTING
BLOCK
MOUNTING
NOTCH
NOTES:

(D) ALLOW REAR RECESS BRACKET ADJUSTMENT.
LOCKS IN EXTENDED POSITION WHEN OUTER SLIDE IS FULLY EXTENDED.

EXTENDED BY PRESSING FULL EXTENSION RELEASE. FULL EXTENSION
LOCK SNAPS OUT WHEN THIS SLIDE IS FULLY EXTENDED.

LOOSENING NUTS ALLOWS CATCH TO MOVE IN DIRECTION OF ARROW
THUS ALLOWING QUICK DISCONNECT TO BE REMOVED.

ASSEMBLY SHOWN IS FOR RIGHT SIDE OF DRIVE,

NUT PLATES, WHICH ARE FURNISHED WITH SLIDE, ARE SUPPLIED WITH

EITHER HOLES CENTERED IN THE NUT PLATE OR HOLES OFFSET FROM

THE CENTER OF THE NUT PLATE. ON NUT PLATES WITH OFFSET HOLES,

INSTALL NUT PLATES SO HOLES ARE CLOSED TO THE BRACKETS. 9G28A

® OO

@ e

Figure 1-16. Slide Assembly
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\

10.

11.

12.

13.

NOTE

For ease of assembly and to
prevent damage to case assembly,
remove case before installing
drive on slide assemblies.

Using four countersunk flat-head screws
and countersunk washers on each side,
attach quick disconnects to drive's
base.

CAUTION

Before mounting drive ensure

that all slide assembly mount-
ing hardware is secure. ' Use

two- people.to. 1lift drive .on. to....:.
slides. When installing drawer-
mounted drive, use care not to
exert undue downward pressure

or frame may tip forward.

Carefully 1lift drive over full extended
slide assemblies. Engage mounting teeth
of guick disconnects with mounting slots
of outer slides. Seat mounting blocks
of quick disconnects into mounting
notches of outer slides.

Slide quick disconnect keeper latches

toward rear until they are under outer
slides. Tighten nuts to secure keeper
latches. This locks the drive to the

slide assemblies,

Press in (to release) full extension
locks and then push drive all the way

in and out several times to ensure that
it moves freely. If binding occurs,
check slide assemblies for proper align-
ment.

INITIAL CHECKOUT AND STARTUP

This procedure assumes that all of the preced-
ing procedures have been completed.

Before

performing this procedure; become familiar

with

all preventive maintenance procedures in

section 2, with the safety precautions and
maintenance preliminary conditions specified
in section 3, and with all operating instruc-
tions in section 2 of publication number
83317300.

1.

2.

Set AC and DC power circuit breakers
to OFF.

Remove dust or dirt from interior of
shroud and cabinet per Clean Shroud
and Spindle procedure of section 2.

13.

14,

15.

16.

17.

18.

19.

Open cabinet top cover.
Remove logic chassis card cover.

Verify that all logic chassis cards are
firmly seated in their connectors.

Install logic chassis card cover.
Verify that drive is connected to ex-
ternal power source and that external
circuit breaker (if any) is on.

Turn on AC circuit breaker. The main

blower motor shall start.

Set front panel start switch to off.
Open top cover from rear.

Remove black voice coil wire.

Turn on POWER SUPPLY circuit breaker.
The logic fan shall start.

Install clean scratch pack as directed
in section 2 of publication number
83317300.

Press the START switch.
following:

Observe the

a. Start indicator lights,

b. Spindle motor starts.

Purge unit in this mode for 10 minutes.
Stop unit and replace voice coil wire.

CAUTION

If abnormal heads load is ob-
served, power down unit and have
a qualified CE inspect heads and
disk pack for damage.

Press START switch.
ing:

Observe the follow-

a. START indicator lights.
b. Spindle motor starts.
c. Heads load.

Perform head/arm alignment procedure
(refer to Section 3).

Perform required controller/system
checks.

Close cabinet top cover.
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PREVENTIVE MAINTENANCE 2

L

INTRODUCTION TABLE 2-1. PREVENTIVE MAINTENANCE INDEX

Performance of the drive is dependent on the

proper and timely execution of a preventive
maintenance routine. Such a routine is pro- Est.Time
vided by the Preventive Maintenance Index Level | (Minutes) Procedure
(table 2-1).

4 2 Inspect actuator assembly
The index consists of six levels based on a
calendar period or hours of operation (which- 4 5 Clean primary filter*
ever comes first). The elapsed time meter
keeps a cumulative record of hours of opera- 4 2 Check power supply outputs
tion. Perform preventive maintenance in
accordance with the indication of this meter. 4 1 Clean shroud and spindle
The Procedure column (table 2-1) lists the
title of the paragraph containing the re- 4 2 Clean and lubricate
quired instructions. lockshaft
The following levels of scheduled preventive 4 5 Clean carriage rails and
maintenance are required: bearings
Level 1 - Weekly or 150 hours (no preventive 6 20 Replace absolute filter*

maintenance scheduled)
. Intervals are maximum times. Preventive
Level 2 - Bimonthly or 1000 hours (no pre- maintenance may be required more fre-

ventive maintenance scheduled) quently depending on dust contamination
level of operating area.

Level 3 - Quarterly or 1,500 hours

Level 4 - Semiannually or 3,000 hours

Level 5 - Annually or 6,000 hours (no pre-
ventive maintenance scheduled)

Level 6 ~ Biennially or 9,000 hours

MAINTENANCE MATERIALS

The material used in the procedures of this
section are listed in table 3-1.

83311300 AJ



LEVEL 4 MAINTENANCE PROCEDURES
INSPECT ACTUATOR ASSEMBLY

1.
2.

3.

Open pack access cover.
Open cabinet top.

Inspect entire actuator for presence of
dust and other foreign materials. Pay
particular attention to the following
areas:

a, Circular cutouts in face of magnet
assembly (receives voice coil).

b. Rail surfaces (particularly horizon-
tal surfaces) of carriage track on
which carriage and bearing assembly
travels.

Use lint-free gauze dampened with media
cleaning solution (not soaked) to re-
move deposits or attracted particles.
Refer to Clean Carriage Rails and Bear-
ings procedure.

CLEAN PRIMARY FILTER
(ALL UNITS EXCEPT 2X ACOUSTIC)

1.

3.

4.

Remove air filter (figure 2-1) by lift-
ing upward so that bottom edge clears
retaining trough. Pull filter towards
you and out of trough.

Agitate filter in mild detergent solu-
tion. Rinse in reverse direction with
a low pressure nozzle.

Shake any excess water from filter and
allow filter to dry before proceeding.

Replace filter in drive.

CLEAN PRIMARY FILTER:
(2X OPTION ONLY)

1.

2.

Raise case assembly.

Remove hardware securing filter hold-
down flange and filter to case assem-
bly (figure 2-2), Remove filter hold-
down flange.

3. Remove air filter from top cover by
lifting upward so the bottom edge
clears retaining trough. Pull bottom
of filter towards you and out of top
trough.

4. Agitate filter in mild detergent

solution. Rinse in reverse direction
with a low pressure nozzle.

5. Shake excess water from filter and
allow filter to dry before proceeding.

6. Replace filter in drive.

7. Install holddown flange and install
washers and nuts removed in step 2.

CHECK POWER SUPPLY OUTPUTS

Perform Output Voltage Check Procedure (see
Trouble Analysis Aids Section of this manual).

CLEAN SHROUD AND SPINDLE
1. Stop spindle motor.

2, Open pack access cover.

CAUTION

Keep disk pack at least three
inches away from any part of
the magnet assembly.

3. Remove disk pack.

CAUTION

Bearing damage can occur if
alcohol runs into spindle.

4. Clean shroud with a lint-free gauze
that is slightly dampened with head
cleaning solution. Wipe shroud to
remove all dirt and smudges. Thoroughly
wipe spindle surface.

5. After cleaning shroud, use a wad of
adhesive-type tape and pick up any
particles that were not picked up with
gauze. Make certain that all particles
are removed from interior of shroud.
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Figure 2-1. Air Filter Locations
(All Units except Acoustic 2X)
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ABSOLUTE
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8JI6A

Figure 2-2. Cabinet Filters
(Acoustic 2x only)
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CLEAN AND LUBRICATE LOCKSHAFT
1. Stop spindle motor,
2. Open pack access cover.
3. Remove disk pack.

4, Use lint-free gauze and a brush or .
sharp instrument to clean lockshaft
threads on top of spindle.

5. Apply a thin coat of lubricant paste
to threads.

CAUTION

Inspecting and cleaning the
rails and bearings is a del-
icate procedure that should

be performed only by qualified
service personnel.

CLEAN CARRIAGE RAILS AND BEARINGS

1. Turn off UNIT POWR circuit breaker.
2. Remove cabinet top cover.
3. Open pack access cover.

4. Remove disk pack

CAUTION

If, when performing step 5, it
is necessary to use head
cleaning solution, use extreme
caution not to get any solution
into the bearings.

5. Using a clean, dry clean swab or
Q tip, clean all rail and bearing sur-
faces (figure 2-3). 1In some cases,
it may be necessary to dampen (not
soak) the swab or Q tip with head
cleaning solution. It is necessary to
manually move carriage to gain access
to all surfaces. Do not move carriage
so far that heads load.

6. Wipe rails and bearing surfaces with
dry gauze.

7. Check for cleanliness by manually mov-
ing carriage. If any slight resistance

to free rolling is encountered, repeat
steps 4 and 5.

LEVEL 6 MAINTENANCE PROCEDURES

REPLACE ABSOLUTE FILTER
An adequate supply of clean air to the pack

area is essential to proper operation of
the drive. The absolute filter traps all
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Figure 2-3.
Carriage Rails and Bearings.

dirt particles too small to be stopped by
the primary filter. Eventually the filter
becomes too clogged to yield a sufficient
airflow, and it must be replaced. Its
useful life depends on the drives operating
environment.

The user has two options: (1) replace the
absolute filter at fixed intervals de-
pendent on site environment or (2) obtain
a pressure gauge (see table 3-1) and re-
place the absolute filter when it fails the
testing procedure given below.

With the first option, replacement of the
absolute filter is required once every two
years when the drive is operated in a com-
puter room environment. If the drive is
operated in something other than a com-
puter room environment, absolute filter
replacement is required more often. 1In a
non-computer room environment, it is sug-
gested that the absolute filter be replaced
every year or whenever there is doubt about
the ability of the filter to pass air into
the shroud area.




With the second option, maintenance person-
nel can periodically check the airflow
through the absolute filter to determine
the proper time for filter replacement.
Regardless of a planned testing schedule,
testing should be performed whenever there
is doubt about the ability of the filter to
pass air into the shroud area.

The following describes testing and re-
placement of the absolute filter.

Testing Absolute Filter
1. Remove power from the drive.

2. Gain access to absolute filter and de-
termine whether filter has a hole and
plastic plug for test purposes. If not,

a. Remove filter from drive.

b. Drill a 0.25 inch (6.35 mm) hole in
the location shown in figure 2-4.

c. Thoroughly clean shavings from fil-
ter before reinstalling it in drive.

3. Remove plastic plug and insert tubing
attached to the differential pressure
gauge (refer to list of Maintenance
Tools and Materials).

4. Apply power to drive and load heads.

5. If pressure is 0.5 inch-water or less,
filter should be replaced. If pres-
sure is above 0.5 inch-water, filter
need not be replaced at this time.

6. Remove tubing and insert plug. (Spare
plastic plugs are included in the gauge
test kit.) The plastic plug must be
inserted at all times except when mak-
ing pressure measurements.

7. Return drive to normal operation.

Replacing Absolute Filter

1. Remove power from drive and raise deck
to maintenance position.

2. Remove screw and lockwasher securing
filter retaining bracket (see Figure
6-15 in Section 6).

3. Remove bracket by pivoting it toward
front of drive and disenaging flange
on bracket from slot in base pan.

4. Remove absolute filter by pulling it
toward front of drive. It may be neces-

<

1.65 in. (42 mm)

2.4 in. (61 mm)

9H239

Figure 2-4. Drilling of Absolute Filter

sary to jiggle filter to disengage it
from blower motor outlet.

5. Wipe base pan clean in area under abso-
lute filter and around blower motor
outlet.

6. Install new filter by sliding it in
from front of drive and engaging it in
blower motor outlet.

7. Install filter retaining bracket and
secure with screw and lockwasher.

8. Return deck to normal operating posi-
tion.

9. Set circuit breaker to On and allow
blowers to purge unit for at least five
minutes.

NOTE
If a pressure gauge is not
available, skip step 10 and
return drive to normal op-
eration.

10. Perform Testing Absolute Filter pro-
cedure.
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" CORRECTIVE MAINTENANCE 3

e

INTRODUCTION

This section contains instructions for drive
corrective maintenance. This information is

provided in the form of general maintenance
information, drive tests and adjustments,
trouble analysis aids, and repair and re-
placement procedures.
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GENERAL MAINTENANCE INFORMATION







GENERAL MAINTENANCE INFORMATION 3A

GENERAL

Maintenance information is provided to aid in
the repair of functionally deficient drives.
Tests are performed to isolate causes of
drive failures such as:

e Inability to perform required adjust-
ments.

e The occurrence of accessing failures.

® The occurrence of read recovery or
writing malfunctions.

In general, before performing any drive ad-
justments or maintenance procedures, install
a scratch pack or its equivalent on the drive
and switch the drive to an "off-Line" mode

of operation to prevent system interference.

NOTE

The paragraphs following safety
precautions describe, in general
terms, the methods used for gain-
ing access to the various servic-
ing areas of the drive. Once
these procedures have been de-
scribed, they will not be re-
peated in subsequent maintenance
instructions. Therefore, mainte-
nance personnel are urged to

read through the general proce-
dures at least once to become
familiar with these standard
procedures.

WARNINGS AND PRECAUTIONS

Observe the following warnings and precau-
tions at all times. Failure to do so may
cause equipment damage and/or injury.

e Use care while working with power
system. Line ac voltages are present
at AITBI.

e Keep hands away from actuator during
seek operations and when reconnecting
leads to voice coil (under certain
conditions, emergency retract voltage
may be present, causing sudden reverse
motion and head unloading).

® When performing head alignment utilize

the carriage locking pin to prevent
personal injury.
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Use caution while working near heads.

If heads are touched, fingerprints can
damage them. Clean heads immediately

if they are touched.

Keep pack access cover closed unless
it must be open for maintenance.
This prevents entrance of dust into
pack area.

Keep all watches, disk packs, meters,
and other test equipment at least two
feet away from voice coil magnet when
case assembly is raised.

Use scratch pack for maintenance pro-
cedures, do not use data pack; other-
wise customer data may be destroyed.

Do not use CE alignment disk pack un-
less specifically directed to do so.
These packs contain prerecorded align-
ment data that can be destroyed if test
procedure requires drive to write. This
alignment data cannot be generated in
the field.

Install deck rear holddown screw and
spacer before raising deck assembly

and installing support bracket. Remove
screw and spacer and install in Kkeeper
hole (in back of deck) after deck
assembly is back in operating position.

Do not remove any logic card without
first turning POWER SUPPLY circuit
breaker off.

If power to spindle motor is lost while
heads are loaded and voice coil lead-
wire is disconnected, immediately man-
ually retract carriage. Otherwise
heads will crash when disk speed is
insufficient to permit heads to fly.

If drive fails to power down when
START switch is pressed, disconnect
black voice coil lead wire and manual-
ly retract carriage before trouble-
shooting malfunction.

Observe all precautions listed under
Electrostatic Discharge Protection and
Head/Disk Special Precautions and Pro-
cedures.



HEAD /DISK SPECIAL PRECAUTIONS
AND PROCEDURES

GENERAL

To maintain the high data integrity of the
drive, it is necessary to follow certain
special precautions and procedures per-
taining to the disk pack and heads. These
precautions and procedures will minimize
the possibility of destructive head to
disk contact (head crash) and subsequent
loss of data. In addition to preventive
measures, these discussions also describe
methods of detecting and recovering from a
head crash should one occur.

PRECAUTIONS

There are five primary variables that
cause the great majority of head crashes.
These are 1) the disk drive, 2) the disk
pack, 3) the environment, 4) the mainten-
ance and 5) the operator of the disk
drive. A list of precautions that can be
taken to prevent head crashes will be
given for each variable.

1. Disk Drive

® Check the action of the pack
access cover latch as it is
closed. Latching should occur
only after the cover seal has
been compressed slightly. The
pumping action of the spinning
disk pack can cause dirt and dust
particles to be drawn in to the
shroud if the cover is not sealed
at all points. Using a strip of
paper (dollar bill size). check
the pack access cover-shroud seal
by opening the pack access cover
and laying the slip of paper on
the shroud, then closing the
cover (latched). Resistance
should be felt while trying to
withdraw the paper. Check at
multiple places on each side of
the shroud.

® Check for adequate positive pres-
sure air flow of 0.5 inches of
water (see Replace Absolute Fil-
ter procedure).

® Make certain the wood shipping
block is removed and the coarse
filter is installed in its
place. Make certain the coarse
filter is not plugged.

® Make certain the shroud area is
clean. Look for possible foreign
materials and if present find the
source and eliminate it.

If the unit has had a carriage
slam, examine the heads for dam-
age and the disk pack for divots
where oxide has been removed.

Ensure that the heads loaded
switch is correctly positioned
(see Heads Loaded Switch Adjust-
ment procedure). A switch that
is too far forward or back may
result in the heads projecting
slightly into the shroud area so
that head 0 may be damaged by the
plastic cover during pack load/
unload.

2. Disk Pack

Do not use damaged disk packs.
If disk packs arrive in damaged
cartons or are suspected of hav-
ing been dropped, have them in-
spected before use as the disks
may have been bent.

Keep hands, pencils, or other ob-
jects off the disk pack sur-
faces. The disk pack surfaces
not only can be contaminated this
way, but also can be distorted or
damaged through impact, excessive
pressure or abrasion.

Never lift or hold a disk pack by
any of the recording disks, as
permanent damage will result.

Clean the outside (interiors
should also be cleaned if con-
taminated), surfaces of the pro-
tective covers periodically to
remove any build-up of dust that
may occur. Use a lint free gauze
pad dampened with head cleaning
solution. If possible, use a
vacuum cleaner to remove dust

that accumulates on the cover 1lip.

If the disk drives are not in use
and the blower is shut off, take
the disk packs out of the drives
and store them in their protec-
tive canisters.

Do not allow the pack to rest on
or strike any other object when
its bottom protective cover is
removed.

Reassemble the disk pack bottom
and top protective covers after
the pack is mounted in the drive.
This should be done even when no
disk pack is contained in the
cover to prevent dust and dirt
from accumulating inside the
covers.
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e Replace cracked, distorted, or ]

otherwise physically damaged pack
covers.

e Do not place disk pack identify-
ing labels anywhere except out-
side the top protective cover
assembly. The pack serial number
may be used to maintain correct

pack to canister identification. '

e The temperature of the disk pack
must be stabilized to the temper-
ature of the room in which the
drive is operating.

3. Environment

e Install the drive in a room which
is kept carefully dusted with
particular attention given to
keeping a smooth floor mopped and
a carpeted floor vacuumed. Car-
peted floors can be particularly
troublesome because of the dirt
and dust they trap and the amount °
of lint they generate. Traffic
in the room housing the disk
drive should be kept to a minimum.

4.

e Maintain as much separation as
possible between the disk drive
and printers and tape and card
punch equipment. These machines
can generate a lot of paper, car- °
bon, and ink particles. Do not
store packs near this type of
equipment.

¢ Eliminate eating, drinking, or
smoking in the disk drive area 1if
at all possible. Particles of
food and drink can be ingested
into the shroud area when the [}
pack access cover is opened and
closed. Smoke particles have a
sticky characteristic. The ab- .
solute filter on the disk drive
will clog more rapidly in such an
environment.

e If at all possible, maintain the
relative humidity in the disk
drive operating room at 40% to
50%. Low relative humidity °
levels can lead to particle at-
traction and accumulation by
static electricity.

e Disk packs and disk drives must

be stabilized to the same temper-
ature.
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Avoid building construction in
the area of the drive or area
used for pack storage. If con-
struction is absolutely necessary
make certain that protective
steps are taken to avoid contam-
ination in the area of the packs
and drives.

One of the sources of head/disk
contamination is the ambient air
in the room in which the drive
operates. Although the drive is
designed to operate successfully
over a wide range of ambient air
conditions, it follows that the
cleaner the room air can be main-
tained, the better and longer the
drive air filtering and handling
system can do its job of keeping
potentially destructive particles
out of the head/disk gap.

Maintenance

Do not, under any circumstances,
Cclean the heads while they are in
the unit. If head cleaning is
required. remove the heads from
the unit and clean per the manual
procedure given in this manual.
This must only be performed by
trained personnel.

Congrol Data does not recommend
periodic field cleaning of disk
packs. If field cleaning is em-
ployed, it is done at the risk of
the user. Packs that are sus-
pected for any reason should be
returned to the vendor for dis-
position.

Do not over lubricate the spindle
lockshaft.

Do not use any type of oil or
lubricant on the drive except for
the very small amount used on the
lockshaft.

5. Operator

Keep the disk pack access cover
closed and latched and if possi-
b}e, keep the shroud blower ener-
glzed at all times. This will
help keep contaminants out of the
shroud cavity and away from the
heads. Remove pack and store in
1ts protective canister if blower
motor is not energized.



e Do not store pack on drives -
vibration will shake them off.

e Never lift or hold a d@sk pack by
any of the recording disks. as
permanent damage and or contamin-
ation will result.

e Keep disk packs out of the Qrives
and locked in their protective
covers when not in use.

e Do not allow the pack to rest on
or strike any other object when
jts bottom protective cover 1S
removed for installation in the
drive.

e Reassemble the disk pack bottom
and top protective covers. Tyls
should be done even when no disk
pack is contained in the cover,
to prevent dust and dirt from
accumulating inside the covers.

e Do not place disk pack identify-
ing labels anywhere except out-
side the top protective cover
assembly. The pack serial number
may be used to maintain gorrgct
pack to canister identification.

e Do not eat, smoke, or allow bev-
erages near the drive or pack.

DETECTION AND RECOVERY

General

Previous sections have been concerned yith
precautions to be observed and preyept}ve
maintenance steps to be taken to minimlze
the occurrence of head crashes. But sup-
pose all of those things have been done
and the drive is in operation. Will the
drive even issue any warning of an 1mpgnd-
ing head crash? If a head does crash 1s
there any danger that the crash can be
propagated to other disk packs and other
drives? If so what should be done? An-
swers to these questions will be covered
in this section.

Head Crash Detection

It is important that the drive operator be
aware of a number of head crash signals
and warnings provided by the drive it-
self. These are described in the follow-
ing paragraphs.

CAUTION

Should the conditions under
1, 2, or 3, below, be de-
tected, shut down the drive
at once. Under these con-
ditions the pack should not
be installed on another
drive without first ensur-
ing that the pack has not
been damaged or contamin-
ated. (See "Evaluate the
Disk Pack" and "Disk Pack
Inspection and Cleaning” in
this section). Also, do
not attempt to operate the
drive with another disk
pack until full assurance
is made that no damage or
contamination has occurred
to the drive heads or to
the shroud area.

Head to disk contact may have occur-
red if the following conditions are
noted when the heads are over the
disk.

e An audible "ping" or a scratching
noise is hearad.

e A burning odor is detected.

Head to disk contact will have oc-
curred if:

e Concentric rings, nicks or areas
where oxide has been removed are
observed on the disk surface.

e Small deposits of very fine black
dust are observed on the shroud
walls. Test by running fingertip
along shroud wall and inspecting.

Warnings of impending head crashes
are very often provided by the data
signals picked up by the heads.
Under conditions of increasing con-
tamination in the air cushion on
which the head flies, variations in
flying height can become a signifi-
cant proportion of the nominal
height. Since both the magnetic in-
tensity of the data pulse as record-
ed on the disk and the pulse as read
from the disk are dgreatly influenced
by head gap to disk distance, varia-
tions in flying height can result in
the generation of data errors. Con-
tinuous monitoring of data error
rate is strongly recommended. A
pack may have been damaged yet have
no marks visible to the naked eye.

A significant increase in data error
rate of the order of five to ten
times normal should be heeded as a
definite warning signal.
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Guide For Determining The Cause Of Head Crashes

If the drive has been shut down because
head crash detection signals have been

observed,
taken:

1.

the following steps should be

Reconstruct the operating history of

the disk pack.

The purpose of this

history is to determine the actual
source of the crash (first drive and
pack).

a.

Evaluate drive failures that may
possibly have occurred prior to
head crash.

If available, make the previous

drive on which the crashed pack

was used, and the previous pack

used on the crashed drive, part

of the investigation. The crash
may have been propagated.

Try to reconstruct the mode of
operation when the failure occur-
red. Had anything unusual hap-
pened prior to the failure?

How long had the pack been on the
drive before the crash? Was it a
new pack? New drive? Had there

been any shipping damage when the
drive or pack arrived on the site?

Reconstruct the conditions of drive,
pack and heads as they existed prior
to the crash.

a.

b.

Drop the circuit breakers and
disconnect the power cord.

Remove the top cover.
Reinstall the crashed disk pack.

Manually position the head arm
assemblies toward the spindle to
the point just before the head
arms slide off the head cam
towers.

Looking through the shroud obser-
vation window with a hi-intensity
light, look to see if the heads
appear to be equidistant with
respect to the disks. (Under no
circumstances should any part of
the head be in contact with a
disk prior to sliding off the cam
surface.

With the heads still in the "over
the disk condition”, manually
turn the pack (by rotating with
the top trim shield) and verify
that the head to disk spacing re-
mains constant.
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3.

Look at the recording surfaces
and make note of which disk pack
surfaces (and heads) have had
contact.

Slide the head arms off the cam
towers onto the disks. Do not
rotate the disk pack or traverse
the heads across disks. Look at
the head assemblies (particularly
those which have not crashed).
Note any head load springs that
are relatively close to or touch-
ing the disk.

Retract the carriage and remove
the pack. (Evaluate the heads)
and further inspect those head
assemblies during step 4 of this
procedure.

Evaluate the Drive

a.

With the disk pack removed, manu-
ally position the carriage so
that the heads are in a loaded
position. Traverse the carriage
repeatedly between the carriage
front stops and the unload cams.
If resistance is found, check for
the following possible causes:
bound velocity transducer; flex
lead retainer mispositioned and
is striking the rail bracket;
worn rail; bad carriage bearing;
obstruction caught on the magnet;
foreign material on the rails.
Retract the carriage to the full
retract position.

Connect the power cord and turn
on the AC breaker. Check for
adequate air flow entering the
shroud area. If questionable,
either compare with another drive
in the area or remove the posi-
tive air filter and replace with
another filter. Drop the AC
breaker and disconnect the power
cord.

Using a strip of paper (dollar
bill size), check the pack access
cover seal as follows. Open the
pack access cover, lay the slip
of paper on the shroud, close
cover (latched), and try to with-
draw the paper. Resistance
should be felt while trying to
withdraw the paper. Check sever-
al places on each side of the
shroud.

When cleaning the shroud area,
look for possible foreign materi-
al (paper, plastic, etc.). If
contamination exists, try to de-
termine the type and its possible
source.



e. Note head positions then remove 3.
all heads for evaluation and
cleaning. s

4. Evaluate the Heads

a. While making head-pack observa-
tions in the drive, if it was
noted that any part of a head
load spring appeared to be close 5.
to a disk, the possibility exists
that the fixed arm (part attached
to the carriage) is bent. Look
at the subject head for evidence
of a burnish mark on the cam arm 6.
where it might possibly have
struck the disk on a head cam.

b. Compare crashed heads to non-
crashed heads and look for possi-
ble mechanical failure differ-
ences such as bent gimbal 8.
springs, etc.

c. Return non-recoverable heads to
the manufacturer for further
analysis.

5. Evaluate the Disk Pack

a. Install crashed pack on drive
(use a pack inspector if avail-
able) and try to determine if
pack has been damaged in any way.
Using observation window in
shroud and high intensity light,
rotate pack and note any disk

fluctuation (up and down). None 9.
should be in evident (including
upper and lower cover disks). 10.

b. Look on pack trim shield (top of
pack) for any evidence of adhe-
sive. A pack identification

label might have been applied. 11.

¢. Look for an unusually high amount
of "dings" or chips at the outer
area of the data disks. If
found, these may be due to car-
riage slams - a drive malfunction.

12.
Recovery From A Head Crash

The following procedure should be used to
ensure all contamination is removed from a
unit after a head crash. This is essen-
tial to eliminate propagation to both
packs and drives. Consult the repair and
replacement section of the manual for
details on these steps.

1. Remove all power to the drive. 13.

2. Remove the case assembly.

Remove all heads, keeping them in
order.

Clean the inside of the shroud and
the inside of the pack access cover
using lint free cloths and head
cleaning solution. Do not let any
solution contact the rubber gasket
in the pack access cover.

Clean the rails and carriage (if
crash debris was coarse). Remove
the magnet and the carriage and coil
assembly if necessary.

Clean the air system duct surfaces
with head cleaning solution.

Replace the carriage and coil assem-
bly and magnet if removed. Ensure
that the carriage motion is smooth
and unobstructed.

Consult the paragraph on head-arm
replacement criteria in the repair
and replacement section of this man-
ual before installing the heads.
Replace any heads that are defective
per these criteria. Replacement
heads should be new or those that
have been cleaned by properly
trained personnel. Ensure before
replacing any undamaged heads that
their spoiler holes are free of the
characteristic fine dust which they
collect when a crash occurs. In-
stall the heads and tighten their
clamping screws to 1.4 N‘M (12 1b
in).

Reinstall the case assembly.

Disable the voice coil drive. Apply
power and purge for five minutes
with a good pack rotating.

Perform a manual heads load. Be
aware of any burning odor behind the
drive, an indication that the heads
are still not flying correctly. If
this odor is detected repeat the
head crash recovery procedure start-
ing from step 1.

Enable the voice coil drive. Load a
scratch pack. Using a field test
unit perform a sequence forward
write operation, covering the entire
pack. Read back for ten minutes,
first sequencing forward over the
entire pack then performing random
seeks. Look for error free perform-
mance. This will give confidence
that all heads are flying correctly.

Perform a head alignment per the
procedure called out in the tests
and adjustments section in the man-
ual.
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ELECTROSTATIC DISCHARGE PROTECTION

All drive electronic assemblies are sensi-
tive to static electricity. due to the
electrostatically sensitive devices used
within the drive circuitry. Although some
of these devices such as metal-oxide semi-
conductors are extremely sensitive, all
semiconductors as well as some resistors
and capacitors may be damaged or degraded
by exposure to static electricity.

Electrostatic damage to electronic devices
may be caused by a direct discharge of a
charged conductor, or by exposure to the
static fields which surround charged ob-
jects. To avoid damage to drive electron-
ic assemblies, service personnel must ob-
serve the following precautions when ser-
vicing the drive:

. Ground yourself to the drive - when-
ever the drive electronics are or
will be exposed., connect yourself
to ground with a wrist strap (see
table 2-1 for part number). Connec-
tion may be made to any metal assem-
bly or to the ground jack at the
rear of the drive. As a general
rule, remember that you, the drive,
and the circuit cards must all be at
ground potential to avoid potential-
ly damaging static discharges.
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° Keep cards in conductive bags - when
circuit cards are not installed in
the drive, keep them in conductive
static shielding bags (see table 2-1
for part number). These bags pro-
vide absolute protection from direct
static discharge and from static
fields surrounding charged objects.
Remember that these bags are con-
ductive and should not be placed
where they might cause an electrical
short circuit.

° Remove cards from bags only when you
are grounded - all cards received
from the factory are in static
shielding bags, and should not be
removed unless you are grounded.

° Turn off power to drive before re-

moving or installing any circuit
cards.

MAINTENANCE TOOLS AND MATERIALS

The tools, test equipment and materials recom-

mended for drive maintenance are listed i
table 3-1. ain



TABLE

3-1.

MAINTENANCE TOOLS AND MATERIALS

Description

Part Number

Description

Part Number

Blank Tab Card
(Computer Card)

Card Extender

Carriage Alignment Arm

CE Disk Pack 877-51 (400 TPI)
Chip Extender - Chip Cliplog
Cloth, Lint Free

Computer Card

Crocus Cloth

Deck Support Bracket
(S/C 16 & Below)

Dust Remover, Super Dry

(12 oz)
Field Test Unit TB216A

gauze, Lint Free

Grease, Dielectric (4 oz)
Head Alignment

Head Adjustment Tool

- High Intensity Light*¥*

Head Cleaning Solution
(8 oz)

Hose Assembly
Loctite, Grade C
. Loctite Primer, Grade N

Lubricant Paste

Mirror

Nutdriver, Hollow Stem

CDC 70631686

CDC*54109701
CDC 75018400
CDC 70438700
CDC 12212196
CDC 94211400
5084

Commercially
Available

CDC 87073000

CDC 95047800

CDC 82338800

CDC 12209713
cDC 95533600
CDC 77440503
CDC 75018803

CDC 12212038
CDC 82365800

CDC 82346500 .
Loctite Corp.:
Loctite Corp.
CDC 95016101

Commercially
Available

Exelite #6

Oscilloscope, Dual Trace

Oscilloscope Hood

Pin Straightener

Potentiometer Adjustment
Tool

Pressure Gauge Kit,
Differential (Optional)

Push-Pull Gauge
Removal Tool, 20-30 AWG
Scope Probe Tip (Hatchet Type)

Speed Sensor Adjustment Tool
(Go NoGo Tool)
Static Ground Wrist Strap
Large (6 1/2 to 8 inch
Wrist)
Small (up to 6 1/2 inch
Wrist)

Static Shielding Bag

Tape, Adhesive

Terminator, S/C 09 and blw
Terminator, S/C 10 and abv

Top Cover Support Rod, S/C
07 W/O 37686 and below only

Torque Screwdriver
Torque Screwdriver Bit

Volt/Ohmmeter (Digital)

Wire Wrap Bit, 30 AWG
Wire Wrap Gun, Electric

Wire Wrap Sleeve

Tektronix 454
or equivalent

Tektronix
016-0083-00

CDC 87369400

CDC 12212278

CDC 73040100
CDC 12210836
CDC 92020500
CDC 12212885

CDC 87052601

CDC 12263496

CDC 12263623

CDC 12263627

Commercially
Available

CDC 40067207

CDC 40067208

CDC 87062300
CDC 92016400
CDC 87016701

Ballentine 345
or equivalent

CDC 12218402
CDC 12259111

CDC 12218403

*CDC® is a registered trademark of Control Data Corporation.

**Works only with 120 V, 60 Hz.

For other voltages and frequencies, use commercially

available 100 or 150 watt outdoor floodlight with suitable receptacle and extension

cord. Note:
use with applicable source

power.

Light must have hard safety glass bulb and all items must be rated for

- 3-4.6
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MAINTENANCE PRELIMINARY CONDITIONS

INTERLOCKS

Opening the pack cover or raising deck breaks
the control interlock (figure 3-~1). The
heads unload, the spindle motor shuts down,
and the READY indicator extinguishes. Refer
to Publication No. 83317300, Theory of Opera-
tion section for Control Interlock function.

DISK PACK INSTALLATION AND REMOVAL

Installation

Make certain the disk pack to be installed
has been properly maintained.

1. Raise pack access cover.

2. Turn disk pack cover handle counter-
clockwise to remove bottom cover. Set
bottom cover aside.

CAUTION

Non-fully retracted heads in-
dicate a problem in the drive's
servo, and may result in damage
to the pack or heads during pack
installation or removal. If
heads are not fully retracted,
contact maintenance personnel.
DO NOT push on heads.

3. Place disk pack squarely on spindle
and turn disk pack cover handle
clockwise until spindle brake plate
engages.

4. Continue turning (clockwise) until han-
dle is tight.

5. Remove disk pack cover (by lifting
straight up) and store with bottom
cover.

6. Close pack access cover.

Removal

1. Press drive START switch to stop drive
motor.

2. Raise pack access cover.

CAUTION

Non-fully retracted heads in-
dicate a problem in the drive's
servo, and may result in damage
to the pack or heads during pack
installation or removal. If
heads are not fully retracted,
contact maintenance personnel.
DO NOT push on heads.
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3. Place disk pack cover squarely onto
disk pack and turn disk pack cover
handle counterclockwise until spindle
brake plate engages.

4. Continue turning handle (counterclock-
wise) until a clicking sound is heard.

5. Lift disk pack and cover straight up
and remove.

6. Put bottom cover into place and turn
disk pack cover handle clockwise until
bottom cover is secure.

7. Close pack access cover.

CASE ASSEMBLY RAISING AND LOWERING

For the purpose of raising and lowering pro-
cedures, there are two types of case assem-
blies:

1. 1 x acoustic top case.
2. 2 x acoustic top case.

The 1 x acoustic top case can have one of
two methods of latching:

a. Two 1/4 turn fasteners

b. A slide-bolt latch

The 2 x acoustic case is latched with two
push-release catches. These catches may or
may not be secured with socket head screws.

1 x Acoustic Top Case Raising

1. Open rear door and look inside drive to
determine how case is secured.

2. Release top case as follows:

a. If case is secured by 1l/4-turn fas-
teners, use a screwdriver to release
the two 1/4-turn fasteners, then
1lift up on rear of case.

b. If case is secured by a slide-bolt
latch, wuse a six mm hex wrench to
actuate the latch while 1lifting up-
ward on rear of case.

3. Continue to 1lift case upward until sup-
port rod reaches its end of travel.

4. Then lower case until support rod bot-

toms securely in stop groove of support
rod slide.

1 x Acoustic Top Case Lowering

1. Push case assembly forward until it
reaches its end of travel.

2. Lift up on support rod.



3. Lower case while continuing to lift up

on support rod just long enough for it
to clear stop groove in guide; then
continue to lower case to its closed
position.

Secure case as required by:

a. Using a screwdriver to turn the two
1/4-turn fasteners to their locked
position, or

b. Confirming that the slide-bolt latch
is fully extended below the latch
catch.

2 x Acoustic Case Raising

1.

Look at the rear of case assembly to
determine how case is secured. If the
latches are secured by socket head
screws, loosen them.

CAUTION

Lift up case only about one
inch during the next step.

Release case as follows:

a. Depress the release catches and 1lift
up case slightly, or

b. Depress the socket head screws and
lift up case slightly.

After case has been released and raised
about an inch, swing hinged rear panel
of case outward ot clear the logic
chassis fan.

Pivot case upward and toward the front
until it rests on case support arms.
(In older units, a top cover support
rod must be installed.)

2 x Acoustic Case Lowering

1.

2,

CAUTION

To avoid damage to latches and
logic chassis fan, carefully
follow instructions pertaining
to the case rear panel as the
case is lowered.

Pivot case toward rear and downward,
and, as it is being lowered, swing
hinged rear panel outward so it clears
logic chassis fan. Do not completely
close case.

When case is about one inch from
touching frame, swing hinged rear panel
inward until it reaches its end of
travel.

While holding in hinged rear panel,
lower case assembly to its fully closed
position.

Ensure that the latches catch. If
socket head screws are used, tighten

“them.

DECK MAINTENANCE POSITION

To perform some of the corrective mainte-

nance procedures,
the deck to a maintenance position.

it is necessary to raise
Refer

to figure 3-2.

Raise Deck

1.

2.

Press drive START switch to drop drive
motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Disconnect input power cable from
external power source.

Remove disk pack (refer to Disk Pack
Installation and Removal paragraph).
Leave pack access cover open.

Remove two deck front holddown screws.

Raise the case assembly (refer to Case
Assembly Raising and Lowering para-
graph) .

CAUTION

Do not raise deck without in-
stalling spacer between deck
and shock mount bracket.
Damage to rear shock mounts
could occur.

Remove deck rear holddown screw and
spacer from keeper hole and install
spacer between deck and shock mount
bracket.

Secure deck to shock mount bracket
using deck rear holddown screw.

Perform step 9a for S/C 16 and below
units and perform step 9b for S/C 17
through 19 and 9c for S/C 20 and above
units.

a. Lift deck and install deck support
bracket into front shock mounts.
Lower deck onto deck support bracket.
Deck support bracket fits into deck
casting where deck front holddown
screws were removed.
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SHOCK MOUNT BRACKET

DECK INTERLOCK SWITCH
(MOUNTED ON SHOCK MOUNT
BRACKET, UNDER DECK)

PACK COVER
SWITCH
A\,\ n
O

M\

20
D

LOADED
SWITCH

8J122C

Figure 3-1. Control Interlocks
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LDDOW
?ggg\%o D N REAR DECK

MOUNTING
SCREWS
VELOCITY
TRANSDUCER CABLE
PLUG & CLAMP
BRACKET
=

—— REAR DECK
HOLDDOWN
CONNECTOR
S P200
POWER-AMP
CARD
t
DECK
ASSEMBLY
I PACK
COVER

DECK
SUPPORT
BRACKET

THUM;\\\
SCREW._ )

CASE
ASSEMBLY

9H146E

Figure 3-2. Drive Maintenance Position
(s/C 17 and Abv)
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KEEPER HOLE (SECURE SPACER TO DECK
KEEPER HOLE USING DECK REAR HOLDDOWN
SCREW WHEN DECK IS LOWERED) DECK

/

DECK REAR HOLDDOWN SCREW

///—
NOTE: <
BEFORE RAISING DECK, INSTALL SPACER 2
BETWEEN DECK AND SHOCK MOUNT BRACKET. D

TIGHTEN DECK TO SHOCK MOUNT USING DECK

REAR HOLDDOWN SCREW AS SHOWN. AN
v SHOCK MOUNT
- ! BRACKET

REAR SHOCK
MOUNT

PACK COVER \

SPACER

'
B N
OO e DECK FRONT —

\ 4 HOLDDOWN

LIFT HERE

T\ 9F1B

Figure 3-2.l. Drive Maintenance Position
(s/C lé6 and Blw)
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b. Lift up deck from front of drive
until deck support bracket is com-
pletely extended. Carefully lower
deck until support bracket slides
into locking position (hinge in
center of bracket should point
slightly towards rear of drive.

c. Lift deck from front of drive until
deck support bracket is completely
extended. Carefully lower deck un-
til support bracket slides into po-
sition (hinge in center of bracket
should point slightly towards rear
of drive). Remove thumb screw from
storage hole and secure in the
locking hole located on the face of
the deck support bracket. The thumb
screw must be in the locking hole
when deck is in raised position.

Lower Deck

1. Perform step la for S/C 16 and below
units and perform step 1lb for S/C 17
through 19 and lc for S/C 20 and above
units.

a. Lift deck and remove deck support
bracket.

b. Lift deck until the deck support
bracket disengages from locked
position and push front of bracket
slightly, then lower.

c. Remove thumb.screw from locking hole
and secure in storage hole. Lift deck
until the deck support bracket disen-
gages from locked position and push
back of the bracket slightly forward,
then lower deck slowly.

2. Inspect underside of deck and base assembly for
any particles of dust or foreign material. If
material is present, vacuum area and with a
dampened cloth, remove any residue.

3. Lower deck to normal operating posi-
tion.

4. Secure deck to front shock mounts
using two deck front holddown screws.

5. Remove deck rear holddown screw and
spacer. Store in keeper hole.

6. Lower case assembly (refer to Case
Assembly Raising and Lowering para-
graph) .

7. Connect input power cable to external
power source.

8. Set AC POWER and POWER SUPPLY circuit
breakers to ON.

9. Install disk pack (refer to Disk Pack
Installation and Removal paragraph).

10. press drive START switch to load heads.

LOGIC CHASSIS MAINTENANCE POSITION

The logic chassis is hinged on a bracket
attached to the deck. The logic chassis is
secured to the deck by a turnlock fastener.
To raise the logic chassis to the mainte-
nance position, proceed as follows:

1. Raise case assembly.

2. Loosen turnlock fastener securing logic
chassis to deck.

3. Swing logic chassis to a vertical posi-
tion.

4. Move slide bar (located on top of mag-
net assembly) toward logic chassis
until it stops.

5. Lower logic chassis onto slide bar.
NOTE

Steps 6 and 7 are only neces-
sary if card accessibility is
required.

6. Loosen four screws securing logic
chassis cover to logic chassis. Do
not remove.

7. Swing cover away from top screws
(closest to fan) and lift off of
bottom screws.

8. To lower logic chassis to operating
position, reverse steps 1 through 7.

SIDE PANEL REMOVAL AND INSTALLATION
(CABINET MODEL)

The side panels are secured to the frame by
two screws located toward the top of the
panel. Also, a quick disconnect ground
strap is attached to the panel in the

lower corner. The panel tilts out from the
top and lifts off the bottom positioning
brackets.

OFF-LINE OPERATION

Certain procedures require execution of
operational commands (seek, read, etc.).
These commands may be derived by means of
the FIELD TEST EXERCISER (refer to Preface
applicable Publication number for tester
operating procedures).

USE OF TEST SOFTWARE

The drive is prepared for test software
whenever the drive motor is up to speed, the
heads are loaded and the READY indicator on
the control panel is lighted. Refer to
manuals or other documentation applicable to
the specific system or subsystem for infor-
mation concerning the test software
routines.
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MANUAL HEAD POSITIONING 5.

Power On Manval Head Positioning 6.

Manual head positioning (with power on and

disk pack up to speed) is not recommended

unless required by maintenance procedure or 7.
loss of servo control makes it necessary.

1. Observe the following safety precau-
tions during manual carriage opera-
tion.

® Make certain that heads will unload
or are unloaded before turning
power off.

e If power to drive motor is lost
while heads are loaded and voice
coil leadwire is disconnected,
immediately retract carriage.
Otherwise, heads crash when disk
speed is insufficient to enable
heads to fly.

® When positioning heads, do not use
excessive downward force on voice

coil.

® Before reconnecting black voice 9.
coil leadwire, make sure fingers
and tools are clear of coil and 10.
actuator.

~® Do not use CE disk pack unless
specifically directed to do so.
Use only the type of pack called
for in the maintenance procedure.

2. Install disk pack (refer to Disk Pack
Installation and Removal paragraph).

CAUTION

If loss of servo control neces-
sitates manual loading and un-
loading of heads, observe the
following:

Do not load heads unless
disk pack is up to speed.

When manually loading or
unloading heads, simulate
normal load (unload) speed
of servo under electrical
control.

Disconnect black voice
coil leadwire before
attempting to load heads.

3. Press drive START switch to allow nor-
mal power-up first seek.
+

4. Raise case assembly (refer to Case
Assembly Raise and Lower paragraph).

83311300 AD

Disconnect black voice coil leadwire
(refer to figure 3-3).

Remove magnet cover to gain access to
voice coil (refer to figure 3-3).

Position carriage as required by main-
tenance procedure by applying a later-
al (parallel to voice coil movement)
pressure to voice coil.

WARNING

Keep hands away from actuator.
Replace black voice coil leadwire:

a. Touch black leadwire to terminal
and ensure carriage locks on cyl-
inder. If erratic voice coil move-
ment is noticed, remove leadwire
immediately and troubleshoot mal-
function.

b. After carriage locks on cylinder,
firmly seat black voice coil lead-
wire.

Replace magnet cover.
Lower case assembly (refer to Case

Assembly Raising and Lowering para-
graph) .

VOICE COIL

MAGNET COVER

BLACK LEADWIRE

9F2A

Figure 3-3.
Magnet Cover and Voice Coil.



Power

10.

11.

Off Manual Head Positioning
CAUTION

Do not position heads manually
with power off and a disk pack
installed.

Press drive START switch to stop drive
motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack (refer to Disk Pack
Installation and Removal paragraph).

Raise case assembly (refer to Case
Assembly Raising and Lowering para-
graph) .

Remove magnet cover to gain access to
voice coil (refer to figure 3-3).

CAUTION

Do not use excessive downward
pressure on voice coil.

Position carriage as required by main-
tenance procedure by applying a later-
al (parallel to coil movement) pressure
to voice coil.

Return carriage to full retract posi-
tion.

Replace magnet cover.

Install disk pack (refer to Disk Pack
Installation and Removal paragraph).

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Press drive START switch to load heads.

PREPARING DRIVE FOR OFF-LINE OPERATION

1.

2.

Press drive START switch to stop drive
motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Raise case assembly to gain access to
logic chassis.

Place logic chassis in maintenance
position.

NOTE

If the drive is in a system
that is daisy chain, it is
necessary to by-pass the drive
so other drives remain under
system control.

10.

11.

1.

Disconnect cables from J2, J3, and
J4.

Terminate J4.

Connect tester cable as follows:
a. P1 to J3 on drive.

b. P2 to J2 on drive.

c. P3 and P4 to tester.

Loosen four screws securing logic
chassis cover and remove cover.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

CAUTION

If normal load is not observed,
drop POWER SUPPLY circuit break-
er to OFF immediately.

Press START switch to start drive
motor and load heads. When heads are
loaded and READY indicator is lighted,
the drive is ready to perform the test.

Perform the desired test procedure.

PREPARING DRIVE FOR ON-LINE OPERATION

Press drive START switch to stop drive
motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Disconnect terminator from J4.
Replace logic chassis cover.

Connect cables
and J4.

(from system) to J2, J3,

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Return logic chassis to normal opera-
tion position.

Lower case assembly.

Press drive START switch to start the
drive motor and load heads.
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SECTION 3B

DRIVE TESTS AND ADJUSTMENTS






DRIVE TESTS AND ADJUSTMENTS 3B

GENERAL ADJUSTMENT S/C 23 AND BELOW

1. Raise logic chassis to maintenance

This section provides information on all the e
position.

electrical test and adjustments which can be
performed in the field. The adjustments
contained here are limited to those which
can be performed at the drive level. These
tests should only be performed as required
elsewhere in this manual, or when there is
suspicion that the drive is not functioning
properly. A drive that passes all the re-
quirements in this section may be considered
operationally acceptable. If any of the
adjustments, contained in this section, can-
not be completed satisfactorily, terminate
the procedure and refer to the Trouble Anal-

2. Connect digital volt/ohmmeter between
GND and +5 V fastons on logic chassis
backpanel.

3. Command drive to do repeat seeks be-
tween cylinders 0 and 32.

4, Plus 5-volt output should be +5.10
$0.05 volts. If not, adjust +5 V po-
tentiometer (see figure 3-4) until
output is within specification.

ysis section. 5. Move volt/ohmmeter leads to -5 V faston.
Mechanical adjustments-are contained in the : _ B
Repair and Replacement section. Other tests 6. Tgngg SOYgit O;Engtshgg}gsge_SSQloo_
normally associated with analyzing a malfunc- Eeﬂtiometer'(see £1 ére 3_4) untilp
tion, are contained in the Trouble Analysis output is within s gcification
section. A person performing these tests P P :
and adjustments should already be familiar . - B
with the information contained in the General 7. Iieggz agggs:meggcxzzknigiﬁsgiz tzspre
Maintenance Information section. Refer to ¢ g ps, P *
that section for information on safety pre-

. . . 8. When both power supply outputs are
cautions and maintenance tools and materials. within specification, restore drive to

These procedures assume that an FTU is con- normal operation.

nected to the drive (or that suitable soft-
ware is available), that a scratch pack is
installed (or CE pack where noted), and that
the drive is powered on. All the following
tests are written, providing first a check
procedure, and then the adjustment. If the
drive meets the criteria of the check, there
is no need of the.adjustmenti.

D

EI GND
A\

IS
S
0S|
OS]
ISt

™~

+5V ADJUSTMENT

The following procedures are contained in
this section, in the order specified:

-OUT +0UT -SEN +SEWN/

e Plus and Minus 5 Volt Adjustment -
-5V ADJUSTMENT

e Head Arm Alignment

® Velocity Gain Adjustment

PLUS AND MINUS 5-VOLT REGULATORS IS

This procedure checks the output of the plus
and minus 5-volt power supplies while the
drive is doing repeat seeks. Power supply
outputs are checked at the logic chassis
backpanel. Therefore, the supplies are being
checked in a manner to account for both line
loss and loading.

IS
IS

=

Figure 3-4. Power Supply Adjustment
(S/C 23 and Below)

AC -OUT +OUT -SEN +SEN

I Sl

AC

@

|

This procedure assumes that the FTU is con-
nected to the drive, a scratch pack is in-
stalled and power is applied.

9F21
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ADJUSTMENT S/C 24 AND ABOVE

1. Raise logic chassis to maintenance
position.

2. Connect digital volt/ohmmeter between
GND and +5 V fastons on logic chassis
backpanel.

3. Command drive to do repeat seeks be-
tween cylinders 0 and 32.

4, Plus 5-volt output should be +5.10
+0.05 volts. If not, adjust +5 V
potentiometer on card AlAl (see figure
3-4.1) until output is within speci-
fications.

5. Move volt/ohmmeter leads to =5 V
faston.

6. Minus 5-volt output should be -5.10
+0,05 volts. If not, adjust -5 V
potentiometer on card AlAl (see figure
3-4.1 until output is within specifi-
cation.

7. 1If any adjustment was necessary in pre-
ceeding steps, recheck both outputs.

8. When both power supply outputs are
within specification, restore drive to
normal operation.

-5V ADJUSTMENT

+5.V ADJUSTMENT

9H155A

Figure 3-4.1. Power Supply Adjustment
(s/C 24 and Above)

HEAD ALIGNMENT
GENERAL

Alignment of the heads is checked under the
following conditions:

1. During initial installation of the
drive.

2. After replacing one or more head arm
assemblies.

3. When misalignment of one or more heads
is suspected. (For example, inability
to read a pack written on another drive.)

If it is determined that a head is misaligned,
the head arm is adjusted to bring the align-
ment of the head within specifications. Fig-
ure 3-5 is a flowchart summarizing the basic
functions of the head alignment check and
adjustment procedure.

Head alignment is performed by using a Field
Test Unit (FTU) or by using the controller,
microprogram diagnostics, head alignment
card and meter. This procedure applies only
to the method using an FTU. Refer to the
FTU maintenance manual for switch settings
and functions called for in this procedure.

When performing head alignment, give special
consideration to the following:

Thermal Stabilization - In order to ensure
accuracy during head alignment, it is impor-
tant that the drive, CE pack, and FTU be at
their normal operating temperature. This
requires that all three be connected and
allowed to operate (pack turning and heads
loaded to cylinder zero) for a minimum of 60
minutes. If head alignment is being per-
formed on more than one drive, and provided
that the pack was taken immediately from a
previous drive, and provided that the drive
under test has been operating with heads
loaded for a minimum of 60 minutes preceding
tests; then the CE pack only requires a 15-
minute stabilization time.

Alignment Tool - Use only the head alignment
tool specified in the maintenance tools and
materials table. Use of a different tool
may cause damage to head arm or carriage.
Always inspect the adjustment end of tool
prior to use. Tool must be free of nicks
and scratches and must have a polished sur-
face where it enters the carriage alignment
hole. 1If any aluminum deposits are present,
polish tool surface with crocus cloth. Any
other polishing medium will damage the tool.
Do not use a defective tool; repair or re-
place tool if damage exists. When using
tool, position it so that pin in end of tool
engages alignment slot in head arm. The
tool should slip easily through the align-
ment hole in the carriage and into the
alignment slot in the head arm. If anything
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BEGIN

SET UP TEST

PERFORM
SERVO HEAD
OFFSET
CHECK

/S
OFFSET

& AT TRK 4OR 5
OUTSIDE % 60 mV

YES

RANGE.”

TROUBLESHOOT
SERVO CIRCUIT

AT TRK 245
OUTSIDE £ 60 mV
RANGE

NO

COMMAND SEEK TO
TRK 245 AND CHECK
OFFSET OF ALL
R/W HEADS

THESE HEADS
NEED
ADJUSTMENT

1S

N
OFFSET
OF ANY R/W \\_YES
HEAD OUTSIDE

DUMP DATA FROM ALL DISK
PACKS WRITTEN BY THIS DRIVE
BEFORE PROCEEDING WITH HEAD
ALIGNMENT

UNLOAD HEADS. TORQUE
HEAD-ARM CLAMPING SCREWS

OF HEADS NEEDING ADJUSTMENT)

TO 0,5+ 0,1 N-m (4 £ 1/2 LBF-IN)
RETURN TO TRACK 245

ADJUST HEADS
UNTIL
OFFSET IS WITHIN

At 75mV
RANGE

OES

ALL HEADS OUTSIDE
ACCEPTABLE RANGE NEED !
READJUSTMENT

ANY HEAD-ARM

REACH ITS END OF, YES
%{AVEL BEFORE
HEAD IS

RECENTER SERVO HEAD,
THEN COMMAND SEEK

TO TRK 245 AND CHECK
OFFSET OF ALL R/W HEADS

—j

ALIGNED
/

NO

UNLOAD HEADS. TORQUE
LOOSENED CLAMPING SCREWS

TO 1.4+ 0.1 Nem (12 £1/2 LBS-IN)

ALIGNMENT
WITHIN SPEC.
REMOVE TEST
SETUP. RETURN

ACCEPTABLE DRIVE TO
RANGE OPERATION.
YES
END

COMMAND SEEK TO
TRK 245 AND

CHECK OFFSET OF
ALL R/W HEADS

IS
OFFSET

YES

HEAD OUTSIDE
-ACCEPTABLE
RANGE &
NO

THEN COMMAND SEEK TO
TRK 245 AND CHECK

EXERCISE HEAD ASSEMBLIES,

OFFSET OF ALL R/W HEADS

& ACCEPTABLE RANGE DEPENDS ON CE PACK USED:
* IF PACK IS SAME ONE USED FOR LAST ALIGNMENT, RANGE IS 0 £ 150 mv,
¢ IF PACK IS NOT SAME ONE USED FOR LAST ALIGNMENT, RANGE IS 0 + 225 mv.

Figure 3-5.

2o

Basic Head Alignment Check and Adjustment Procedure



more than a small amount of force is required
to adjust the head, the tool is probably
binding in the hole of the carriage. Ensure
that alignment tool is kept perpendicular to
hole in carriage at all times.

Carriage Locking - During the alignment pro-
cedure (when the heads are over the alignment
track) the carriage locking pin and ring as-
sembly must be installed in the ALIGN TRACK
LOCK hole in the rail bracket assembly. This
locks the carriage in one head alignment po-
sition. Failure to install the pin and ring
assembly would allow the carriage to retract
if any emergency retract signal were gener-
ated. Since your hands are in the actuator
during the head alignment procedure, the re-
tract could be dangerous.

CAUTION

Should an emergency retract
condition be generated when
the locking pin is in the
ALIGN TRACK LOCK hole, the
following results may occur:
e Blown fuses,
e Tripped dc circuit breaker
e Blown power amplifier tran-
sistors, and
® Unretracted heads on a
stationary CE pack.

Carefully observe the instructions regarding
the installation and removal of the carriage
locking pin and ring assembly.

INITIAL SETUP

1.

2.

10.

Install CE disk pack and perform thermal
stabilization.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Raise case assembly to maintenance po-
sition.

Install head alignment card into loca-
tion A08 of the logic chassis.

Raise logic chassis.

Connect FTU to drive. Refer to FTU
maintenance manual for installation in-
structions.

Install terminator on I/0O connector. If
unit is a dual channel drive, install
terminator on I/0 connector of channel
being used by FTU.

cables between head align-
FTU~-null meter. (Refer to

Connect meter
ment card and
figure 3—5.1),

Connect oscilloscope to test point 2
(ground) and test point Y (dibits) on
head alignment card.

Install head alignment cable between

A08 pins 8-11 A and B and J104 of head

select/read amplifier card.

A\

INDICATORS

QO rower

Q/npUT

Q64D TRK

(O mooe

s 'Q:::E]
s2 @é‘[]
s3§§[j

COMPONENT
SIDE OF CARD

—FSV CARD

A\

HEAD SELECT/

JI0O4  READ AMPLIFIER CARD

TTTTTTT

HEAD ALIGNMENT
CABLE

LOGIC CHASSIS LOCATION AO8

N

TTTITTITTTITTITTTTTITIY

34

CONNECTS TO PINS

0.90
-METER+ READ SIG.
/RZ x0 Y%

\GROUND SIGNAL ,

Y
OSCILLOSCOPE
CONNECTION

X 1

i

NULL METER

AN

50-500

Figure 3-5.1.

8 THROUGH il A &B

LOGIC CHASSIS
WIREWRAP PINS

AMETER IS PART OF FTU OR HEAD ALIGNMENT KIT. METER READINGS
TO LEFT OF ZERO ARE NEGATIVE AND READINGS
TO RIGHT OF ZERO ARE POSITIVE.

ANEWER KITS HAVE AZPV CARD.

/ 3\ INDICATORS DO NOT APPEAR ON AZPV CARD.

9H229A

Head Alignment Setup
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11.

12,

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Press START switch to start drive motor
and load heads.

CAUTION

The CE disk pack has odd-even
dibits on tracks 000 through
330 only. Do not attempt to
access beyond cylinder 330.

SERVO HEAD OFFSET CHECK

1.

LOGIC GND TO SCOPE GND

VOLTS / DIV

CHt -20MV/CM
CH 2 -NOT USED

B

TRIGGERING
A- tINTERNAL
B_

PROBE CONNECTIONS

Set head alignment card S/RW switch teo
S and X.1/X1 switch to X.1l. -

. Command a continuous seek between

cylinders 240 and 245 for a minimum
of 30 seconds.

Command direct seek to cylinder 004.

Observe dibit pattern on oscillo-
scope. It should be similar to the
one shown in figure 3-5.2.

Toggle P/M switch to both P and N
positions and record null meter
readings. If both P and N read-

ings are less than 50 mV, the X.1/X1
switch can be set to X1 position for a
more accurate readings.

Calculate head offset by the following
formula:

(P) - (N) OFFSET

Example 1l: P

Example 2: P

Example 3:

10.

Where P is meter reading with P/N
switch in P position and N is meter
reading with switch in N position.
Meter readings to right of zero are
positive and meter readings to left
of zero are negative.

+20, N +15;

(P) = (N) = (+20) - (+15) +5

+20, N = -15;
(F) - (M) = (+20) - (-15)

P -20, N = +15;
(P} - (N) = (-20) - (+15)

+35

n

- 35

Record offset calculated in step 6.

Evaluate servo head offset as follows:
e If offset ranges between +60 mV and
-60 mv, it is acceptable so proceed
with head alignment.

If offset is outside #60 mV range,
it is unacceptable. In this case,
trouble shoot servo system before
proceeding with head alignment.

Command direct seek to cylinder 005 and
repeat steps 4 through 8.

Add offset readings from cylinders 004
and 005, This sum should range between
+75 mV and -75 mv. If it does not,
troubleshoot servo system.

OSCILLOSCOPE SETTINGS

TIME / DIV HH
A-1uS/CM r\
-NOT USED : V

NOT USED

CHI TO TPY (RD SIGNAL) ON HD ALIGNMENT CARD
CH2 TO NOT USED

Figure 3-5.2

LW
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11.

Example 1:

Pg = -25, Ny = -15;

4
(P) - (N) = (-25) - (-15) = ~-10 mV
Pg = +10, N5 = -10;
(P) = (N} = (+10) - (-10) = +20 mV

(-10) + (+20) = +10 mV

Sum is within %75 mV range and is
therefore acceptable.

Example 2:

Pg = +30, Ny = -10;

(P) = (N) = (430) - (=10) = +40 mV
P5 = +15, N5 = ~30;

(P) - (N) = (+15) - (=30) = +45 mV

(+40) + (+45) = +85 mV

Sum is outside *75 mV range and is
therefore unacceptable. Servo sys-
tem troubleshooting is required.

Command direct-seek to cylinder 245,
install carriage locking pin (refer
to figure 3-6) and repeat steps 4
through 8.

READ/WRITE HEADS CHECK AND ADJUSTMENT

1.

4.

Set R/RW switch to RW. Observe that
dibit pattern is similar to that shown
in figure 3-5.2.

Calculate offset of all read/write
heads by using same method given in
steps 5 and 6 of Servo Head Check.

Remove carriage locking pin.

CAUTION

If any offset exceeds a

0 *300 mV range, those heads
are excessively misaligned.
Therefore, to avoid possible
loss of data, transfer data
from packs written with those
heads to other storage before
proceeding with alignment.

Evaluate read/write head offset as
follows:

a. When using same CE pack as used for
last alignment, offsets must range
between +150 mV and -150 mv. If
all offsets are within this range,
alignment is satisfactory so pro-
ceed to step 16.

b. When using a different CE pack than
the one used for last alignment,
offsets must range between +225 mv
and -225 mV. If all offsets are

within this range, alignment is
satisfactory so proceed to step 16.

c. If any offsets are outside accept-
able range, as defined in steps a
or b (whichever applies), these
heads are misaligned. Proceed to
step 5.

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

6. Remove connector support bracket (see
figure 3-19).

7. Loosen head-arm mounting screws secur-
ing heads requiring alignment and
torque these screws to 4 *1/2 1lbf.in
(0.5 4+0.1 N-m).

8. Press START switch to start drive motor
and load heads.

9. Command direct seek to cylinder 245.

CAUTION

Use extreme care to avoid short
circuit contact with write driver
board when installing or removing
head alignment tool and torque
wrench.

10. Align heads as follows:

a. Install jumper between A04-11A (Seek
Error) and ground. This jumper pre-
vents force exerted during alignment
from moving the heads off the align-
ment cylinder to an adjacent cylinder.
Be sure to remove jumper before com-
manding drive to perform another
seek.

b. Select head to be aligned.

WARNING

To prevent personal injury in case
of an emergency retract, install
carriage locking pin in head align-
ment hole prior to positioning
head alignment tool. Be Ssure

to remove pin before next seek

is performed.

c. Install head alignment tool so that
tool pin engages head-arm alignment
slot (refer to figure 3-6).

d. Observe oscilloscope and adjust head
to obtain belanced dibit pattern.
Pattern is balanced when point A
amplitude equals point B and point
C equals point D (see figure 3-5.1).

e. Observe null meter and adjust head
until offset ranges between +75 mV
and -75 mV. Calculate offset as des-
cribed in steps 5 and 6 of Servo Head
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CARRIAGE LOCKING PIN

RECORDING
PN / ESSER SURFACE  HEAD
i \\ SHIPPING LOCK HOLE DISK NUMBER __ NUMBER
[ 4 ?
\- ) ) Lol _
T ' ]
TRACK ALIGNMENT 2
LOCKI NG HOLE — T
4 3]
5 a])

b
7
BOTTOM =
' COVER
DISK

kAL ARM
CLAMPING
SCRITW

STORAGE A
HOLE J
ALTGNMENT ) | - ] ¢ :‘: @
TOOL, \ %\é @g ;:'.; \ 6
AN 15° \ ~ (
(‘AAUTION: \‘.L\75° A \

ALIGNMENT TOOLS ON SOME DRIVES ‘I
CANNOT BE ROTATED MORE THAN 150°. CARRIAGE \
ROTATING TOOL BEYOND 150° MAY

DAMAGE HEAD ARM SLOT OR ALIGNMENT TOOL.

/’——\ HEAD ARM

OPTIMUM POSITION

OF SERVO HEAD

ARM ADJUSTMENT

SLOT HEAD ALIGNMENT
HOLE

HEAD ARM
ALIGNMENT

L‘ L—-l SLOT
ZISTANCES

APPROX.
EQUAL

9D55F

Figure 3-6. Head Arm Alignment
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11.

12,

13.

14,

15.

Check. Occasionally, a head cannot
be aligned because its adjustment
slot is at its end of travel. If
this occurs, check position of servo
head-arm adjustment slot and, if
necessary, recenter it. However, it
should be noted that any slight ad-
justment of the servo head requires
realignment of all read/write heads.
Torque servo head to 12 *1/2 1bf.in
(1.4 ¥+0,1 N-m).

f. Repeat steps a through e for all
heads to be aligned.

Remove carriage locking pin and also
remove jumpers from A2B09-11A,

Press START switch to stop drive motor
and unload heads.

Torque head-arm clamp screws of each
head adjusted to 12 *1/2 lbf.in (1.4
+0.1 N.m). While torqueing screws,

use only straight arm allen wrench and
keep it as perfectly aligned as possibl«¢
with screws. If care is not taken dur-
ing this operation, head may be pushed
out of alignment.

Check each head adjusted to see if
torqueing screws affected alignment.

If any heads are outside %150 mV range,
readjust them as directed in steps 7
through 13.

Perform the following to ensure that
heads will remain aligned under normal
operating conditions:

a. Command continuous seeks between

cylinders 240 and 245 for a minimum
of 30 seconds.

b. Unload and load heads at least

twice.

c. Command direct seek to cylinder

245.

d. Check alignment of éach head ad-

16.

17.

18.

19.

20.

21.
22.

23.

justed. If any heads are outside
acceptable range (as defined in
step 4), repeat this procedure
starting with step 10.

Press START switch to stop drive motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Disconnect test setup and remove align-
ment card and terminator (if installed).

Replace connector support bracket (see
figure 3-19).

Lower logic chassis to normal operating
position.

Lower case assembly.
Remove CE pack.

Restore drive to on-line operation.
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VELOCITY GAIN ADJUSTMENT

These procedures provide information for
checking and, if necessary, adjusting the
servo system velocity signal for both the

40 MB and 80 MB drives. If the adjustment
cannot be completed satisfactorily, the
procedure must be terminated. If this hap-
pens, refer to the Trouble Analysis section.
These procedures assume that an FTU is con-
nected, and that a scratch pack is installed
on the drive.

40 MEGABYTE UNITS

1. With drive case closed, command random
seeks for a minimum of 10 minutes to
provide thermal stability.

2. Stop random seeks and set up oscillo~
scope as shown in figure 3-6.1. Oscil-
loscope ground references must be as
shown.

3. Command continuous seeks to cylinder
410 (hex 19A) and adjust oscilloscope
trigger level to obtain waveform shown
in figure 3-6.1.

4. Measure full length seek time. Time
between On Cylinder pulses should be
36 to 39 milliseconds.

5. If full length seek time is not as
specified, perform velocity gain ad-
justment. Adjust velocity gain potent-
iometer E2R6 on card Al2 (see figure

OSCILLOSCOPE SETUP

6.

3-7) until full length seek time is
between 36 to 39 milliseconds. (See
figure 3-6.1)

Return drive to normal operation.

80 MEGABYTE UNITS

1.

6.

INPUT:
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME
CH 1 0.2v A09-248 +ON CYLINDER SENSE

CH 2- NOT USED

TRIGGERING:
SLOPE/SOURCE CONNECT!ON SIGNAL NAME
TRIGGER A- +EXT A09-23B -~ FORWARD SEEK

(USE X!O PROBE)
SCOPE GND TO GND ON LOGIC CARD
USE XIO PROBES UNLESS OTHERWISE NCTED.
TIME/DIV: 1Oms MODE: CH |
NOTES:

/\ MEASUREMENT IS FROM TRAILING EDGE OF PULSE A

TO LEADING EDGE OF PULSE B

Figure 3-6,1,

83311300 AD

. Measure full length seek time.

With drive case closed, command random
seeks for a minimum of 10 minutes to
provide thermal stability.

Stop random seeks and set up oscillo-
scope as shown in figure 3-6.2. Os-
cilloscope ground references must be
as shown.

Command continuous seeks to cylinder
822 (hex 336) and adjust oscilloscope
trigger level to obtain waveform shown
in figure 3-6.2.

: Time -
between On Cylinder pulses should be
52 to 54 milliseconds.

If full length seek time is not as
specified, perform velocity gain ad-
jgstment. Adjust velocity gain poten-
tiometer E2R6 on card Al2 (see figure
3-7) until full lenth seek time is
between 52 to 54 milliseconds. (See
figure 3-6.2.)

Return drive to normal operation.

I st 4 "
LA S0 e 2 +

FULL
LENGTH

g

SEEK TIME

B

SF28A

Velocity Gain Waveform - 40 Megabyte
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OSCILLOSCOPE SETUP . FULL LENGTH_ ]
SEEK TIME
VOLTS / DIV TEST POINT SIGNAL NAME T
CHI- 0.2V A04 03A +ON CYLINDER I

(USE X  PROBE) I

CH 2 — NOT USED 1
(USE X  PROBE)

SLOPE /SOURCE  TEST POINT SIGNAL NAME v MBS S| W S —

TRIGGER A- +/EXT A04 07A -FORWARD SEEK I
(USE X 10 PROBE) ‘ 1

TRIGGER B— NOT USED
(USE X  PROBE)

T IR

TIME/DIV: 10 ms MODE TRIGGER: CH 1

K@R 0663

ADDITIONAL SETTINGS: NONE 9F20A

MEASUREMENT IS FROM TRAILING
EDGE OF PULSE A TO LEADING EDGE

OF PULSE B.
Figure 3-6.2, Velocity Gain Waveform - 80 Megabyte

VELOCITY XDUCER
GAIN E2R6

9H236A

Figure 3-7. Velocity Gain Adjustment Locations
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SPEED TRANSDUCER ELECTRICAL CHECK | 3.

This procedure checks the output of the
speed transducer. Perform the following
steps when you suspect that the spindle is
not reaching normal operating speed.

1. Install a scratch pack:

2, Connect oscilloscope as shown in fig-
ure 3~7.1 and start drive motor.

OSCILLOSCOPE SETUP

INPUT:
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME
CH | 0.5 V/CM Al0-27A
CH 2
TRIGGERING:
SLOPE/SOURCE CONNECTION SIGNAL NAME
-INT CH 1

SCOPE GND TO GND ON LOGIC CARD.
USE XIO PROBES UNLESS OTHERWISE NOTED.

TIME/DIV: 0.2 MS/CM MODE:
NOTES:
A USE X1 PROBE.

2. CALIBRATE SCOPE TO GROUND.

Observe that the speed transducer
output is between -0.60 and -1.28
volts on the negative swing and be-
tween +0.9 and +2.1 volts on the pos-
itive swing.

If oscilloscope reading is not within
tolerance, power down drive, remove
pack and perform Speed Transducer Ad-
justment procedure (shown in section
3D). If the speed transducer is with-
in mechanical tolerance as described
in section 3D and oscilloscope read-
ing is still incorrect, replace speed
transducer.,

TR BNE
-4

9X35

Figure 3-7.1 Speed Transducer Electrical Check
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SECTION 3C

TROUBLE ANALYSIS AIDS






TROUBLE ANALYSIS AIDS 3C

GENERAL

Various types of malfunction can occur dur-
ing the course of drive operation. No at-
tempt has been made to correlate the many
possible malfunctions to their most likely
cause. However, as a troubleshooting aid on
the broad subject of accessing errors, these
four categories are definable:

° Seek errors

° Address errors

° On cylinder errors

° Seek monitor checks
Prior to beginning detailed tests or adjust-
ments, perform the procedures in Drive Tests
and Adjustments. If these tests and adjust-
ments do not correct the malfunction or re-

veal a correctable problem, proceed with the
Power System Checks.

POWER SYSTEM CHECKS

OUTPUT VOLTAGES CHECK

Perform the following check with the drive
performing continous 128-track seeks. The
+5V and -5V adjustment procedures are locat-
ed in the Drive Tests and Adjustments para-
graphs of this section. All measurements
should be made by connecting a digital volt/
ohmmeter at the logic chassis connection or
at the capacitor in the case of -42vV. The
following voltages shall be present:

1. Ground to +20 (+20*2 vdc).
2. Ground to +5 (+5.1%20.05 vdc).
3. Ground to +42 (+42+2 vdc).

4. Ground to -20 (-20*2 vdc).

83311300 W

5. Ground to =42 (-42+2 vdc).
6. Ground to -5 (-5.1%0.05 vdc).

EMERGENCY RETRACT TEST

1. Raise case assembly.

2. Press drive START switch to start drive
motor and load heads.

3. Apply a ground to Al3-14B and observe
that heads unload.

4. Sync an oscilloscope negative on Al3-
14B and observe the output at the
-LQV card, location Al2, TPF. The
output at TPF should peak at 2.0 (%0.
5) volts during the retract.

5. Prepare drive for on line operation.
SERVO SYSTEM ADJUSTMENTS AND CHECKS

GENERAL

The following procedures check the logic as-
sociated with the servo. These procedures
are applicable only if adjustments could not
be made or if troubleshooting a malfunction-
ing drive.

All servo system checks are written as inde-
pendent procedures. If more than one check
is being made, drive preparation steps may
be omitted for subsequent checks.

VELOCITY GAIN CHECK

Refer to the Velocity Gain Adjustment pro-
cedure in the Drive Tests and Adjustments
section for instructions on checking veloc-
ity gain.




FINE POSITION AMPLITUDE CHECKI i 3. Connect oscilloscope channel 1 to wire-

1.

2.

| wrap pin A04-03A (On Cylinder).

Prepare drive for use with test soft- . .
ware or field test exerciser. 4. Command continuous seeks between cylin-

ders 000 and 001.
Trigger oscilloscope negative external

on wirewrap pin A04-07A (Not Forward). 5. Observe that On Cylinder pulse occurs
between 1.40 and 2.10 ms from start of

Connect oscilloscope channel 1 to test the trace. If not, replace card A04.

point F on card All (Fine Position .

Analog) . 6. Prepare drive for on line operation.

Set oscilloscope volts per division
control to 2 volts per cm and time per COARSE VELOCITY INTEGRATOR CHECK

division control to 1 ms per cm. . . .
This procedure checks operation of Desired

5. Command continuous seeks between cylin- Velocity Function Generator. Function Gener-
ders 000 and 001. ator smooths steps in coarse position error
signal which are present during last 256
6. Amplitude of waveform (refer to figure cylinders of a seek.
3-4) should be between 8.6 and 12.6
volts peak to peak. If voltage exceeds 1. Prepare drive for use with test soft-
tolerance, replace card at All. If ware or field test exerciser.
tolerance is still not met, replace
card at Al0. NOTE
7. Prepare drive for on line operation. Insert spare wirewrap pin (or
equivalent) into back of con-
nector attached to backpanel so
ON CYLINDER DELAY CHECK oscilloscope probe can be
attached.
1. Prepare drive for use with test soft-
ware or field test exerciser. 2. Trigger oscilloscope positive external
at wirewrap pin A09-26B (T<7).
2. Trigger oscilloscope positive external
at wirewrap pin AO04-15A (On Cylinder 3. Connect oscilloscope channel 1 to test
Sense) . point D on card Al2.
FWD SEEK
OSCILLOSCOPE SETTINGS J . \
LOGIC GND TO SCOPE GND EELT SRS Y Bupupul K Ep—— [ S RO N I T
VOLTS /DIV I
CH I -2V/CM ] \
CH 2 =NOT USED i /
oe2wv /L PN L Lo
TIME / DIV P-P A BEREE R LA SRR L ot OV
A-IMS/CM ///ﬂ
B-NOT USED
TRIGGERING
A-EXT NEG, A04-07A  |ememe|emmme]m o m JRUUR PR 'y pAUUY S FUURU MU U MR
B-NOT USED
PROBE CONNECTIONS
CHI1 TO AII-TPF REV SEEK
CH2 NOT USED 9048

Figure 3-8, Fine Position Amplitude Waveform
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4. Command continuous seeks between cylin-
ders 000 and 256.

5. Adjust oscilloscope controls to display
two sloped curves (refer to figure 3-9).

6. The amplitude of the last discontinuity
(see figure 3-9) should be from .03 to
.05 volts (ignore spike). If it does
not meet these specifications perform
Digital to Analog Converter and Velocity
Transducer Gain Uniformity Checks.

7. Prepare drive for on line operation.

DIGITAL TO ANALOG CONVERTER CHECK

The position converter output should be
clamped at negative saturation until tracks
to go is less than 256 (T<256)., During re-
mainder of seek position converter output
is under control of digital to analog con-
verter.

1. Prepare drive for use with test soft-
ware or with field test exerciser.

2. Trigger oscilloscope negative external
at wirewrap pin A04-08A (Not Rev Seek).

3. Connect oscilloscope channel 1 to test
point C on Card Al2 (D/A Converter).

4. Command continuous seeks between cylin-
ders 000 and 260.

. Observe waveforms and evaluate them as

follows (oscilloscope settings and wave-
forms are shown on figure 3-10):

a. Ensure that top waveform on figure
3-10has an amplitude of -10.5 volts
maximum.

b. Ensure that steps on the bottom wave-
form (except for the last two) have
height between 20 and 60 mV. Last
two steps should each have height of
40 mv.

If requirements of step 5 are not met,
replace cards in Al2 or Al3.

7. Prepare drive for on line operation.

VELOCITY TRANSDUCER GAIN UNIFORMITY CHECK

Prepare drive for use with test soft-
ware or field test exerciser.

2. Trigger oscilloscope positive external

at wirewrap pin A09-26B (T<7).

Connect oscilloscope channel 1 to test
point B on card Al2 (velocity integrator
output).

4. Command continuous seeks between cylin-

ders 000 and 007.

OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS / DIV

CH I

CHI-.2Vv/CM
CH2 -NOT USED

TIME / DIV
A-.5MS/CM
B - NOT USED

bt
T

'

TRIGGERING
A- EXT POS, A09-26B
B- NOT USED

CH2

PROBE CONNECTIONS
CH1 TO AI2-TPD
CH2 NOT USED

LAST DISCONTINUITY
(IGNORE THE SPIKE)

9D49

Figure 3-9. Coarse Velocity Integrator Waveform
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OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND GROUND —3{--=at-~ -~ - e ST CEEE B 4 S AP
REFERENCE% 1 (L7To

VOLTS / DIV

CHI-2V T
CH 2 - NOT USED /

bt

ot —+
Tt

]

TIME / DIV 1
A- 5MS I
B - NOT USED T

10.5Vv
MAX

+

TRIGGERING

A-EXT NEG, A04-08A  |eeeacfomcafomaa- Sy R EPR I, (S N

B-NOT USED

PROBE CONNECTIONS
CH1 TO AI2-TPC
CH2 NOT USED

OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND GROUND ——3- - - - |- - - - |- oo o ol oo oo o i EEL
REFERENCE

VOLTS / DIV

EN
O_)‘
=
<

A

CH1-0.05V T
CH 2 - NOT USED I

L‘b
o
=

<

TIME / DIV
A-5MS
B -NOT USED

t

T

T

P B ST U ST T U B OO0 SO U B Y Mt
LINLIN S8 SN N B S N (N B 20 B0 SN N A S S AN N BN SN B N N B B

P
LI e

et
T

TRIGGERING
A-EXT NEG, AO4-08A  |--=-ofrooocfe-een s
B-NOT USED

T

|

1

|

R

l

B

|
L

MY PR O AT N BTAE

HH
!

PROBE CONNECTIONS
CHI TO Al2-TPC NOTE

CH2 NOT USED @ LOWER WAVEFORM iS EXPANDED
VIEW OF THIS SECTION.

Figure 3-10. Digital to Analog Converter Output Waveform

9D50
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Decalibrate horizontal sweep and adjust
triggering control to observe both
positive and negative ramps (see figure
3-11). Ramps represent integrated
velocity sawtooth during last seven.
cylinders of seek. Positive ramps are
forward seek, negative ramps are re-
verse seek.

Check voltages of second to last posi-
tive and negative ramps (refer to figure
3-11). Amplitude of each ramp should be
2.2 to 2.8 volts and difference in
amplitudes between two ramps should be
less than 0.4 volts. If these require-
ments are not met, either card Al2 or
velocity transducer is defective.

7. Prepare drive for on line operation.

FINE ENABLE SWITCHING LEVEL CHECK

This procedure verifies that Fine Enable
This signal,

switches in at proper level.
along with T<l, set Pine FF.

1. Prepare drive for use with test soft-
ware or field test exerciser.

Trigger oscilloscope negative external
at wirewrap pin A04-07A (Not Forward
Seek) .

Connect oscilloscope channel 2 to test
point B on card Al2 (velocity integra-
tor output).

. Connect oscilloscope channel 1 to wire-
wrap pin A04-16B (FINE).

8.

Set oscilloscope trigger mode to chop.

Command continuous seeks between cylin-
ders 000 and 001.

Check that Fine signal switches to a
logical 1 when positive or negative
velocity signal is between 1.3 and 1.5
volts (refer to figure 3-12). If these
requirements are not met replace card
in All.

Prepare drive for on line operation.

TRACK SERVO AMPLITUDE CHECK

This test checks the amplitude of track
servo signal output of servo preamp.

1.

Prepare drive for use with test soft-
ware or field test exerciser.

. Trigger oscilloscope internal positive.

NOTE

Insert spare wirewrap pin (or
equivalent) into back of con-
nector attached to backpanel so
oscilloscope can be attached.

Connect oscilloscope channel 1 to wire-
wrap pin Al10-25B (dibit signals from
servo preamp) .

Connect oscilloscope channel 2 to wire-
wrap pin Al0-23B (dibit signals from
servo preamp).

SECOND LAST RAMP
LAST RAMP
/

OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND Yy

VOLTS / DIV

CH1-1V/CM
CH2 - NOT USED

TIME / DIV
A- 5MS/CM
B - NOT USED

TRIGGERING
A-EXT POS, AC9-268B -1-
B- NOT USED

PROBE CONNECTIONS
CHI TO AI2-TPB
CH2 NOT USED

Figure 3-11.

83311300 AC

9D5!

Integrated Velocity Waveform



OSCILLOSCOPE SETTINGS

1
l
by
I
|
T
}
1
l
1
|
I
1

LOGIC GND TO SCOPE GND i --

VOLTS / DIV

CHI

43
++

CH I -5V/CM

CH2-1v/CM T—““‘:

b1
4+

P B bt
L S0 B I ) L I O S

+
<+

TIME / DIV LaEnv [
A-IMS/CM

I

T
+H
4
\_

B-IMS/CM

TRIGGERING L4(x.)V

A- EXT NEG, A04-07A = 7 feeeeefeeae ----
B- NA ' :L

CH2

bt
+——

i

PROBE CONNECTIONS
CHI| TO AO4-16B
CH2 TO Al2-TPB

9D52

Figure 3-12, Fine Enable Switching Waveform

5. Set oscilloscope trigger mode to add 9.
and invert either channel 1 or 2.

6. Command seek to cylinder 000 and ob-
serve amplitude of waveform (see figure
3-13).

10.
7. Command seek to cylinder 822 and ob-
serve amplitude of waveform (see figure
3-13).
11.

8. Check that waveforms observed in steps
6 and 7 are between 0.3 and 1.5 volts
peak to peak (note that waveform in
step 6 has largest amplitude).

If one side of servo head is shorted to
ground, a waveform similar to that shown
in figure 3-14 will be displayed. The
servo will continue to function, but
intermittent seek errors occur.

If track servo amplitude is not as
specified in figure 3-13, revlace servo
head or servo preamp.

Prepare drive for on line operation.

OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS / DIV

CH|-.2v/CM
CH2-.2v/CM

370

TIME / DIV
A-1pS/CM
B - NOT USED

1.5V PP

TRIGGERING
A- INT NEG
B- NOT USED

PROBE CONNECTIONS
CH | TO Al0-258B
CH2 TO Al0-238B

9D53

Figure 3-13, Track Servo Amplitude Waveform
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OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND m=---

VOLTS / DIV

CH!~-.IV/CM
CH2-.1V/CM

T

TIME / DIV
A- 5uS/CM

I
T

<+
+

Tt

WAL L

-+
-+
-+
<+

B - NOT USED

TRIGGERING
A-INT NEG fe-ee-
B- NOT USED

]
|
|
1
PR PATELI T

PROBE CONNECTIONS
CH I TO AIO-258
CH2 TO AIO-23B

9054

Figure 3-14. Shorted Servo Head Waveform

CYLINDER PULSE SWITCHING LEVEL CHECK
NOTE

If requirements of steps 1
through 7 are met it is not
necessary to perform remainder
of this procedure.

1. Prepare drive for use with test soft-
ware or field test exerciser.

2. Trigger oscilloscope positive internal.

3. Connect oscilloscope channel 1 to wire-
wrap pin A04-22A (Cylinder Pulses).

4, Command continuous seeks between
cylinders 000 and 004.

5. Check for series of positive-going 10
(+2.5) usec cylinder pulses.

6. Trigger oscilloscope external positive
at A04-03A (On Cylinder).

7. Check that last cylinder pulse (gener-
ated from leading edge of On Cylinder)
is present and has pulses width of
approximately 0.2 usec.

8. Trigger oscilloscope negative external

at wirewrap pin A04-28B (Cylinder
Detect A).
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196.

11.
12.

13.

14.

15.

16.
17.

Connect oscilloscope channel 1 to wire-
wrap pin Al0-09B (Track Servo Signal).

Command continuous seeks between cylin-
ders 000 and 004.

Set oscilloscope time per division to
50 usec per cm and volts per division
to 0.2V per cm.

Check that Track Servo signal is be-
tween -0.3 and -0.5 volts at beginning
of sweep.

Trigger oscilloscope positive external
at A04-28B (Cylinder Detect A) and
check that track servo signal is be-
tween -0.1 and +0.1 at beginning of
the sweep.

Trigger oscilloscope negative external
at wirewrap pin A04-27B (Cylinder
Detect B). Check that Track Servo
signal is between +0.3 and +0.5 volts
at beginning of sweep.

Trigger positive external and check that
Track Servo signal is between -0.1 and
+0.1 at beginning of sweep.

If levels are not met replace card AlOQ.

Prepare drive for on line operation.




END OF TRAVEL CHECK

1.

10.

11.

12.

13.

14.
15.

16.

17.

18.

Prepare drive for use with test soft-
ware or field test exerciser.

Remove logic control of voice coil by
disconnecting black lead wire from
voice coil.

Remove plastic shield from top of magnet
assembly to gain access to voice coil.

Command a return to zero seek.
Trigger oscilloscope negative internal.
NOTE

Insert spare wirewrap pin (or
equivalent) into back of con-
nector attached to backpanel so
oscilloscope probe can be
attached.

Connect oscilloscope channel 1 to wire-
wrap pin A03-16A (Not Forward EOT
Enable).

Set oscilloscope time per division con-
trol to 5 ms per cm and volts per
division control to 2 volts per cm.
Slowly move positioner toward cylinder
822, After passing cylinder 822,signal
goes low and will remain low as long as
positioner is moving.

Trigger oscilioscope positive internal.

Connect oscilloscope channel 1 to wire-
wrap pin A03-10B (Reverse EOT Pulse).

Change oscilloscope time per division
to 20 usec per cm.

NOTE
Do not unload heads manually.
Slowly move carriage toward cylinder
000. After passing cylinder 000, Re-
verse EOT Pulses should appear (approxi-
mately 40 usec in duration).

Unload heads manually (refer to proce-=
dure for manually positioning carriage).

Press START switch to stop drive motor.

Replace plastic shield removed in step

Set POWER SUPPLY circuit breaker to off.

Restore logic control to voice coil by

connecting black lead wire to voice coil.

Prepare drive for on line operation.

ON CYLINDER SWITCHING LEVEL CHECK

This procedure verifies that On Cylinder is
enabled when Fine Position signal approaches
null with Fine FF set.

1.

2.

10.

11.

12.
13.
14.

15.

16.

17.

Prepare drive for use with test soft-
ware or field test exerciser.

Trigger oscilloscope positive external
at wirewrap pin A04-15A (On Cylinder
Sense) .

Connect oscilloscope channel 1 to test
point F on Card All (Fine Position
Analog).

Command continuous seeks between cylin-
ders 000 and 003.

Two erratic horizontal waveforms are
displayed. Check that both positive
and negative waveforms are between 0.88
and 1.08 volts peak at beginning of
trace.

Command return to zero seek.

Remove logic control of voice coil by
disconnecting black lead wire from
voice coil.

Remove plastic shield from top of magnet
assembly to provide access to voice
coil.

Change oscilloscope trigger to negative
internal.

Manually move carriage back and forth.
Check that both positive and negative
waveforms are between 1.45 and 1.77

volts peak at the beginning of trace.

If requirements of steps 5 or 8 are not
met, replace card A09.

CAUTION

Refer to discussion on manually
positioning carriage before
manually unloading heads.
Manually unload heads.
Press START switch to stop drive motor.
Set POWER SUPPLY circuit breaker to off.
Replace plastic shield removed in step
8.
Restore logic control to voice coil by
connecting black lead wire to voice

coil.

Prepare drive for on line operation.
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LOSS OF SERVO CONTROL CHECKS

If problems exist in servo system such that
satisfactory results cannot be obtained
through use of test software or field test
exerciser, check out system by performing
following procedures.

1. Prepare drive as follows:

a,

b.

Press START switch to stop drive
motor.

Set POWER SUPPLY circuit breaker to
off.

Lift top cover to gain access to
logic chassis.

Put logic chassis in maintenance
position.

Loosen four screws securing logic
chassis cover and remove cover.

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

Remove plastic shield from top of
magnet assembly to provide access to
voice coil.

CAUTION

Make sure positioner is fully
retracted (refer to procedure
for manually positioning car-
riage).

2. Check that output of summing amplifier
is at 0 volts before drive motor is
energized by performing the following
procedure.

a.

b.

e.

Set oscilloscope trigger control to
auto (free running).

Set oscilloscope volts per division
control to 5 volts per cm.

Connect oscilloscope channel 1 to
test point E on card Al2.

Set POWER SUPPLY circuit breaker to
on.

Observe that voltage observed is 0
volts.

3. Check that output of summing amplifier
goes to -10 volts when drive motor gets
up to speed by performing the following
procedure.

a.

Set oscilloscope controls as in step
2.
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b.

Manually load heads

Press START switch to start drive
motor and observe that voltage drops
to -10 volts when drive motor gets
up to speed.

CAUTION

To avoid head crash, make certain
drive motor is up to speed.

(refer to discussion

on manually positioning carriage).

Check velocity transducer and velocity

amplifier.

If- signals observed are as

specified in the following, transducer
and amplifier are functioning properly.

a.

Check Fine Position signal.

Connect oscilloscope channel 1 to
test point F on card Al2 (output of
velocity transducer circuit).

Set oscilloscope trigger control to
auto (free running).

Set oscilloscope volts per division
control to .5V per cm, set time per
division control to 10 ms per cm.

Manually move positioner toward
cylinder 822 (forward direction).
Signal should go negative and ampli-
tude should increase as the speed of
positioner increases.

Manually move positioner toward
cylinder 000 (reverse direction).
Signal should go positive and ampli-
tude should increase as speed of
positioner increases.

If signals

observed are as specified in following,
it indicates that track servo, the Al0
card and servo head are functioning
properly.

a.

Connect oscilloscope channel 1 to
test point F on card All (Fine
Position Analog).

Set oscilloscope trigger control to
auto (free running).

Set oscilloscope volts per division
control to 2V per cm and time per
division control to 10 ms per cm.

Observe 10.6 (*2) volts peak to peak
signal when moving positioner in
either forward or reverse direction.
When positioner is on cylinder,
signal should stay at 0 volts.

Check summing amplifier output. If
signals observed are as specified in




10.

11:

12.

13.

14.

15.

the following, it indicates that proper

signal is being gated to summing ampli-

fier, fine mode is enabled, and velocity
amplifier and fine position signals are

properly summed together.

a. Connect oscilloscope channel 1 to
test point E (summing amplifier out-
put) on card Al2.

b. Set oscilloscope trigger control to
auto (free running).

c. Set oscilloscope volts per division
control to 5V per cm and time per
division control to 20 ms per cm.

d. Signal observed should be that of
step 6 superimposed on signal of
step 5.

e. Signal should also clamp at approxi-
mately +10 volts.

Check power amplifier output. If
signals observed are as specified in
following, power amplifier is function-
ing properly.

a. Connect oscilloscope channel 1 to
black lead wire which was discon-
nected from voice coil.

b. Set oscilloscope trigger contrel to
auto (free running).

c. Set oscilloscope volts per division
control to 20V per cm and time per
division control to 10 ms per cm.

d. Move positioner in forward, then

reverse direction and observe signal
switching from +40 to -40 volts.

CAUTION

Refer to discussion on manually
positioning carriage before
manually unloading heads.

Manually unload heads.

Press START switch to stop drive motor.

Set POWER SUPPLY circuit breaker to
off.

Reconnect black lead wire to voice coil
and replace plastic shield removed in
step lg.

Replace cover on logic chassis and
tighten four screws.

Place logic chassis back in normal
operating position and close top cover.

Prepare drive for on line operation.

FINE POSITION OFFSET CHECK

1. Prepare drive for use with test soft-
ware or field test exerciser.

2. Command direct seek to cylinder 400.

3. Set oscilloscope triggering.to auto-
matic. Set vertical sensitivity of
each channel to 50 mV per cm.

4. Connect oscilloscope channels 1 and 2
to All-TPF (Fine Position Analog).

5. Switch oscilloscope to Add mode and ad-
just the ground reference level to the
horizontal centerline.

6. Set channel 1 input coupling to DC and
set channel 2 input coupling to AC.

7. The dc value of the position signal
should be -100 to +100 mV.

8. If the requirement of step 7 is out of
tolerance, connect both channel 1 and
2 probes to Al2-TPE (summing amp out-
put) and reposition heads to a track
where the dc value of the signal is -10
to +10 mV.

9. Repeat steps 3 through 7. If the dc
offset is now within the range of -30
to +30 mV, the cause of the excessive
dc offset at cylinder 200 is mechanical.
Check the head cables, coil flex leads,
velocity transducer and carriage for
exerting excessive force. If the dc
offset is greater than -30 to +30 mV,
the excessive offset voltage is caused
by an electrical problem possibly lo-
cated in one of the logic cards at
locations A09, Al0, All, Al2 or a bad
ground from the velocity transducer.

10. Prepare drive for on line operation.

READ /WRITE SYSTEM CHECK

Field-level tests of the read/write system
require that signals with fast rise times be
accurately measured. Make sure that the
scope probe ground adapter is connected to
ground (TA-A or TP-2) of the card being
tested. Connect secure ground lead between
scope ground and GND jack on maintenance
panel.

HEAD AMPLITUDE TEST

The procedure verifies that the read signal
has sufficient amplitude to be reliably pro-
cessed by the read logic. Since amplitude
decreases as the recording frequency in-
creases, the minimum amplitude in MFM record-
ing is obtained when an all "0's" or all
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"1's" pattern is being read. The minimum
amplitude is tested first. Minimum record-
ing frequency, therefore, the greatest
amplitude,is obtained by a pattern of
alternate "1010..." pattern. This amplitude
is also tested.

Since read data is tested by the same heads
that write the data pattern, head alignment
is not verified by this test. If this test
fails on only one head, replace that head.
If it fails on all heads, replace read
amplifier card (on deck) and repeat test.

Perform this test on all heads as follows:
1. Seek to cylinder 821.

2. Connect oscilloscope vertical inputs to
J104 pins 1 and 3. Measure signal
differentially by placing scope in Add
mode and inverting channel B.

3. Sync positive on A03-TPC (Index).
4, Write data pattern of all "1's".
NOTE

The Field Test Exerciser (FTE)
writes by syncing on negative-
going edge of Index, then delaying
600 usec and writing either low
frequency (101010...) or high
frequency (0000... or 1111...)
until the leading edge of the

next Index.

5. Measure and record peak to peak ampli-
tude of read signal. It shall be at
least 130 mv peak to peak.

6. Seek to cylinder 000.

7. Write data pattern of 101010...

8. Measure and record peak to peak ampli-

tude of read signal. It shall not
exceed 1100 mv peak to peak.

MISCELLANEOUS LOGIC CHECKOUT

START/STOP TIME

This procedure verifies correct operation of
the spindle drive motor and hysteresis brake.
Use a stopwatch or wristwatch with sweep se-
cond hand.
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1. Connect oscilloscope to back panel pin
A05-17B (Up to Speed).

2. Press START switch and start timer. Up
to Speed should be "1" in 10 (#5) se-
conds.

3. Press START switch. Pack should come
to complete stop in less than 25 se-
conds,

SPEED SENSING

This procedure verifies correct operation of
the speed detection function. Proceed as
follows with a pack installed.

1. Load heads.

2. Connect oscilloscope to back panel pin
J202-1 (Speed Transducer Output). Sync
negative internal. Calibrate scope
trace to ground.

3. Observe waveform on oscilliscope. Sig-
nal should reach at least ~1.0 vdc on
negative swing and at least +1.0 to +4.5
vdc on positive swing. If not, check
sensor gap as directed in Speed Sensor
Adjustment procedure in section 3D.

POWER UP CLEAR

This procedure verifies that the internal
Master Clear is operational during startup
oconditions. A pack need not be installed.

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Connect oscilloscope channel 1 to +5
vdc. Place channel 2 scope probe on
Power Up Blanking signal at A05-25B.

3. Set AC POWER and POWER SUPPLY circuit
breakers to ON while observing oscil-
loscope.

a. Channel 1 (#5v) should reach +4.5v
within 100 ms.

b. Channel 2 pulse width ("0") should
be 600 (+100) ms.
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REPAIR AND REPLACEMENT

PROCEDURES 3D

GENERAL

Procedures in the following paragraphs out=-
line in detail the adjustment, replacement,
and checkout of the field-replaceable parts
or assemblies of a drive. Not all proce-
dures contain all three categories of infor-
mation. For example, some replaceable items
do not require a checkout procedure after
replacement; others may not require an
adjustment.

Before performing any of these procedures,
read the entire procedure and become famil-
iar with safety precautions and preliminary
conditions specified at the beginning of this
Corrective Maintenance section.

The drive tests and adjustments should be
performed prior to replacing any parts. This
ensures that apparent malfunctions are not
caused simply by misadjustments. Also,

these procedures should be performed when-
ever logic cards or other electrical com-
ponents are repaired or replaced.

BLOWER MOTOR REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Remove ac power

plug.
2. Raise case assembly.
3. Remove disk pack.

4. Raise deck assembly to maintenance po-
sition.

5. Identify blower motor leadwires and
disconnect wires (figure 3-15).

6. Remove left side panel (left side as
viewed from front).

7. Remove six screws and washers secur-
ing blower assembly to base assembly
(screws are under base assembly) and
remove defective blower.

8. Install replacement blower assembly in
base assembly. Orient blower motor
leadwires per figure 3-15.

9. Secure blower assembly to base assembly
using six screws and washers. Tighten
screws.

10. Connect blower motor leadwires per
figure 3-15.

83311300 F

11.

12.

13.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer

in keeper hoIe on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

BRAKE PLATE REPLACEMENT

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.

Remove two screws and nylon bushings
securing brake plate to deck assembly
(figure 3-31).

Remove nylon bushings from faulty brake-
plate and install them on replacement
brake plate.

Install brake plate and spring and se-
cure to deck with two screws.

Restore drive to on-line operation.

TOWER REPLACEMENT

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Raise case assembly.

Manually load heads per Power Off
Manual Head Positioning procedure.

CAUTION

Use care not to touch heads
or bump head arm assemblies
during the following proce-
dure.

Remove both cam towers.

On newer units, where the rail bracket
assembly has four cam tower alignment
pins, replace new cam towers in the
reverse order of removal. Tighten
mounting screws to a torque of 12 *2
pounds-force-inch, and return unit to
normal operation.



10.

on older units, where the rail bracket
assembly does not have cam tower align-
ment pins, proceed to step 7 and re-
place both cam towers simultaneously.

Remove stop block.

Position both replacement cam towers
on cam tool so that cam towers are
pressed onto the alignment pins of
cam tool.

With cam towers held by cam tool, firm-
ly press cam towers against rail brack-
et assembly so that pilot pin of each
cam tower enters related pilot hole in
rail bracket.

Insert cam tower mounting screws into
threads of rail bracket assembly such
that they pass through holes in cam
tool and secure cam towers to rail
bracket assembly. Tighten screws a
torque of 12 12 pounds-force-inch.

LEADWIRES

YELLOW

Figure 3-15.

11.
12,

13.

14.

15.

Remove tool from cam towers.
Replace stop block.

Manually unload heads per Power Off
Head Positioning procedure.

Lower case assembly.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

CARRIAGE AND COIL ASSEMBLY

Because of the precision alignment of
carriage bearings, and the special tools
and training required to accomplish the
alignment, the carriage and coil assembly

cannot be replaced in the field.

If either

the carriage or coil is damaged or
misaligned, call the factory maintenance
representative for service.

8J23C

Blower Motor Replacement
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CIRCUIT BREAKER REPLACEMENT

1.

10.

11.

12.

13.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input
power cable from external power source.

Remove disk pack.

Raise case assembly

Remove six screws and spring lock wash-
ers securing circuit breaker mounting
plate to base. .

Remove screws and spring lock washers
securing circuit breaker to mounting
plate.

Identify wires to be removed from
circuit breaker. Remove nylon covers
and nuts securing wires to circuit
breakers.

Remove defective circuit breaker.

Install replacement circuit breaker
in mounting plate in reverse order of
removal.

Install circuit breaker mounting plate
on base being careful not to pinch
electrical wires.

Lower case assembly.

Connect input power cable to external
power source.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Perform Initial Checkout and Startup
procedure.

DRIVE BELT

ADJUSTMENT

1.

2.

Raise case assembly.

Measure distance between end of spring
hook and locking nut as shown in fig-
ure 3-16. If dimension is correct,
restore drive to normal operation
condition. If adjustment is required,
proceed to next step.

Adjust idler spring tension by turning
nut that secures spring hook at back

of deck assembly. Clockwise rotation

of nut increases spring length, counter-
clockwise rotation of nut decreases
spring length.

Close cabinet top cover.
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REPLACEMENT

1.

10.

11.

12.

13.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Raise deck to maintenance position.

On units with hysteresis brake, remove
brake assembly as described in applic-
able Hysteresis Brake Replacement
procedure.,

CAUTION

To avoid damage to motor shaft,
roll belt off drive motor
pulley.

Remove drive belt from drive motor
pulley by grasping and moving motor
mounting plate (against idler spring
force) towards spindle assembly. Re-
move belt from drive.

Install replacement belt on spindle
pulley.

Grasp and move motor mounting plate
(against idler spring force) towards
spindle assembly.

Slip drive belt around drive motor
pulley. Release motor mounting plate.

Manually rotate drive motor pulley
several revolutions to make certain
that the drive belt is properly track-
ing on drive motor and spindle pulley.
Perform Drive Belt Adjustment proce-
dure.

On units with hysteresis brake, re-
place brake assembly as described in
applicable Hysteresis Brake Replace-
ment procedure.

Lower deck from maintenance position
and secure to base assembly.

Perform Drive Belt Adjustment proce-
dure.

Restore drive to on-line operation.

DRIVE MOVTOR REPLACEMENT

The following procedure may be used for motor

replacement on all SMD units.

Some SMD units

have a circular section removed from the pack
shroud which permits use of an alternate
method (refer to Drive Motor Replacement,
Alternate Method).

1.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.
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10.

11.

12.

13.

14.

15,

16,

17.

Remove disk pack.
Raise deck to maintenance position.
Disconnect drive motor leadwires,

On units with hysteresis brake, remove
brake assembly as described in applic-
able Hysteresis Brake Replacement
procedure.

Relax idler spring tension by turning
adjustment nut on rear of deck until
about two threads are visible on screw.

Roll drive belt off spindle pulley.

Disconnect idler spring from motor
mounting plate.

Remove four screws, washers, and bush-
ings securing motor mounting plate to
deck casting (figure 3-16). Remove
motor and motor mounting plate through
bottom of deck.

Position drive motor and mounting plate
beneath deck (figure 3-16) and secure
to deck using four screws, washers,

and nylon bushings. Torque screws

to 10 (#2) inch-pounds.

Connect idler spring to motor mounting
plate.

Position flat side of drive belt around
spindle pulley. Hold belt taut around
pulley while performing next step so
belt does not slip off pulley.

While maintaining hand tension on belt,
roll belt onto motor pulley while man-
ually rotating spindle pack hub in a
counterclockwise direction.

Rotate spindle pulley several revolu-
tions to seat belt on pulley.

On units with hysteresis brake, replace
brake assembly as described in Hyster-
esis Brake Replacement procedure,

Connect drive motor leadwires.

Lower deck from maintenance position.
remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

18.

19.

20.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Perform Drive Belt Adjustment proce-
dure.

DRIVE MOTOR REPLACEMENT
(ALTERNATE METHOD)

The following procedure may be used as a
substitute for the preceding drive motor
replacement procedure on all SMD units which
have a circular section removed from the
pack shroud directly above the motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Raise deck to maintenance position.

Disconnect motor leadwires. For those
units which include a quick disconnect
connector on the motor leadwires, the

remaining leadwire harness may remain

installed and the motor leads discon-

nected at the connector.

Remove drive belt from motor pulley by
rolling belt off motor pulley in a
clockwise direction as viewed from un-
der the deck. Remove belt from drive.
(The belt adjustment screw does not
need to be loosened unless easier
removal and reinstallation of the belt
is desired.)

On units with hysteresis brake, remove
brake assembly as described in applic-
able Hysteresis Brake Replacement pro
procedure.

Loosen motor pulley lock collar screw.
Remove pulley and lock collar from
motor shaft. If pulley seems to be
seized on motor pulley, place two flat
head type screwdrivers 180 degrees
apart between pulley and motor plate
and push pulley off motor with down-
ward pressure on screwdrivers.
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50 HZ | 60 Hz
DIMENSION|  yuirs | units

A 0.28%.03 (0.50+.03

WASHER,
| ~—SHOULDER
MOUNTING @ WASHER,
PLATE .~ INSULATOR
T WASHER,
@@ SPECIAL
v @B~ WASHER,
" LOCK
(&) ——screw
9KI9
Figure 3-16. Drive Motor Assembly
8. Remove three remaining screws and hard- shown in figure 3-17. End of lock
ware securing motor to motor pivot ° collar shall not extend beyond end of
plate and retain for later use. pulley after installation. Torque lock

collar screw to 60 16 inch pounds.
9. Remove motor through top of deck assem-

bly. 15. Reinstall hysteresis brake assembly
onto motor shaft using procedure from

10. Remove motor pulley, lock collar and appropriate Hysteresis Brake Replace-
motor pivot plate from replacement ment procedure.
motor. Discard pivot plate. Discon-
nect and discard surplus leadwire 16. Reinstall drive belt directly over
harness on replacement motor if brake and onto spindle pulley. While
original one was left in drive (refer holding belt on spindle pulley, roll
to step 4). belt onto motor pulley in a direction

counterclockwise when viewed from above

11. Insert motor (shaft end first) into deck. Rotating spindle after belt is
access hole in deck assembly until it started, facilitates belt installation.
seats on pivot bracket. Rotate spindle four to five revolutions

to insure that belt is centered and

12. Secure motor to motor pivot plate with tracking properly.
three screws and hardware retained in
step 8. Secure motor ground cable to 17. Lower deck from maintenance position.
motor plate (at hole located nearest Remove deck rear holddown screw and
tension spring) using internal tooth spacer. Install screw and spacer in
star washer. keeper hole on back of deck.

13. Connect motor leadwires (if leadwire 18. Secure deck assembly to base assembly
harness was retained in drive, install using two screws through bottom of
connector together). shroud. Tighten screws.

14. Install replacement pulley and lock 19. Set AC POWER and POWER SUPPLY circuit
collar on motor shaft to dimension breakers to ON.
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DECK INTERLOCK SWITCH (A154)

The deck interlock switch is illustrated in
figure 6-14.

Adjustment

Adjustment of the deck interlock switch is
not a critical adjustment. Should it be
necessary to adjust the deck interlock
switch, use the adjusting screw in the end
of the plunger to increase or decrease the
travel of the plunger.

Removal-Replacement
1. Remove power from the unit.

2. Remove the case assembly (top cover),
raise the deck, and install a deck sup-
port bracket. (Refer to figure 3-2.)

NOTE

A six-inch long hex driver is
recommended for easier removal
of the front and rear deck
mounting screws.

3. Remove the two front deck hold down
screws located in the shroud area.

4. Remove the two wires from the deck
interlock switch, located directly be-
hind the transformer.

5. Remove the deck support bracket and re-
turn the deck to its original condition.

6. Unplug the velocity transducer and re-
move its mounting bracket, located at
the rear of the magnet. This is neces-
sary to allow removal of the tvo rear
deck mounting screws.

7. Remove the velocity transducer cable
clamp and lay the cable aside.

8. Remove the two rear deck mounting
screws. The rear deck hold down screw
and spacer should be in the keeper hole.
All screws are located directly above
the running time meter.

9. Unplug connector P200 from power amp
card and remove the tie wrap closest
to this connector to allow more harness
movement.

S |
m — |
= Lae
PULLEY
\BRAKE
ASSEMBLY

9F14A

Figure 3-17. Pulley Installation

WARNING

Use care when reaching under
the raised deck to avoid any
accidents.

10. Raise the rear of the deck about four
inches. Lift the hinged, shock-mount
bracket containing the interlock switch
away from the magnet until it stops.
Slowly lower the rear deck assembly
until it rests on the mounting bracket.

11. Remove the two mounting screws from the
underside of the interlock switch, and
remove the switch.

Repair

No repair of the deck interlock switch is
possible.
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HEAD ARM ASSEMBLIES

The various parts involved in the removal
and replacement of the head arms are iden-
tified in figures 3-18 and 3-19. Repair of
the head arm assemblies is limited to in-
spection and cleaning, refer to the Repair
paragraph for details and limits,

ADJUSTMENT

Adjustment of the head arm assemblies is
covered in section 3B, Test and Adjustment.

MAGNET
ASSEMBLY

REAR NOTCH

FRONT NOTCH

HEAD
CABLE

CABLE
CLIP

77
-ZGN /[
TIE POINT
CONNECTOR

REMOVAL-REPLACEMENT.

The following procedure covers removal and
replacement of either the servo head or the
read/write heads. Remove heads from the
carriage only to perform head ingpection and
cleaning, or as directed by other procedures
in this manual. When removing the servo
head also remove read/write head number two.
This allows room for the head cable and con-
nectors to pass between the adjacent head
arms with a lessened chance of doing damage.

MAGNET
COVER

HEAD
| _— CONNECTOR

SERVO
PREAML
SHIELD

[T~ PREAMPL

HOUSING

DECK

9F5 A

Figure 3-18. Head Replacement - Right Side View
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1. Remove connector support bracket or

servo pre-amplifier shield and discon-
nect head arm connector for subject
head (for servo head, also remove head
cable from cable clip and disconnect
tie point connector).

Remove head mounting screw and associ-
ated hardware.

. Manually extend heads far enough to be

able to grasp front of head arm from
inside pack area.

CAUTION

Head pads and gimbal springs are
extremely delicate and easily
damaged. Grasp head arms care-
fully and only by edges of head
arm, If head pad is touched,
perform head cleaning procedure.

4, Grasp entire stack of heads such that

HEAD/ARM (D)

HEAD
MOUNTING
SCREW

N
PUSH \\,::::::::::::::/
HERE

(D ONLY ONE HEAD/ARM SHOWN

Figure 3-19,

they are all held in alignment to one
another. Carefully extend heads all
the way into pack area.

HEAD SELECT AND
READ PREAMP BOARD

N

B

//;>N\\\\\CONNECTOR
: SUPPORT
: BRACKET

S~ _HEAD/ARM

CONNECTOR

9F3A

Head Replacement - Left Side View
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Carefully grasp subject head arm at
front and also push gently on rear of
head arm as shown in figure 3-19. Guide
head arm and connector(s) through ad-
jacent head arms and into pack area.

Perform required maintenance procedure.

Install head arm assembly by fully
extending heads into pack area, and
guiding head arm connector between ad-
jacent head arms. Use care not to
damage adjacent heads.

Seat head arm in both front and rear
notches on carriage.

Grasp entire stack of heads such that
they are all held in alignment to one
another. Carefully retract heads. Do
not push on front of head arm assem-
blies while retracting heads.
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10.

11.

12.

13.

14.

Carefully position head arm as required
in order to insert head mounting screw.
Support head arm from opposite side
when inserting head mounting screw or
forward pressure of wrench may dislodge
head arm.

Ensure that head arm assembly is aligned
in relation to remainder of heads where
they protrude into pack area.

Tighten screw, securing head arm assem-
bly to carriage, until torque is 12
+1/2 pounds-force-inch,

Carefully reconnect head arm connector
and replace related hardware removed
in step 1.

Perform Head Arm Adjustment procedure.



REPAIR °

General

The drive has a positive pressure filtration
system that eliminates the need for periodic
inspection and cleaning of heads. The heads
should be inspected for the following reasons
only:

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

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 is suspected (pos-
sibly due to improper storage of the
pack) .

5. 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.

Head Inspection
CAUTION

Do not smoke when inspecting
or cleaning heads. Use ex-—
treme 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 gim-
bal spring to touch anything.

Remove suspected head as described in the
read write or servo head arm replacement
procedure. Refer to figure 3-20, observe
the head arm assembly, and perform the
suggested remedy as follows:

0 GIMBAL SPRING

qff?lL/”~FERRTTE CORE
I

\ ‘Tﬂ-———HEADPAD

FLYING SURFACE

9H159

Figure 3-20. Typical Head Arm Components

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

2. If head appears scratched, replace or
clean the head arm assembly.

3. If head appears damaged, replace the
head arm assembly.

4, If the gimbal spring (it holds the head
pad to the arm) is bent or damaged, re-
place the head arm assembly.

Head Cleaning
CAUTION

Head cleaning is a delicate
procedure which is not recom-
mended. It should not be
undertaken unless it is abso-
lutely necessary and then it
should be performed by properly
trained personnel only.

Refer to figure 3-21 if head cleaning is re-
quired and perform the following procedure.
Use care not to damage any part of the head
arm assembly.

CAUTION

In the following step, hold
the can of dust remover up-
right (vertical). If the can
is not held upright, liquid
propellant will be sprayed on
the head.

1. Use super dry dust remover (see list of
Maintenance Tools and Materials) to
blow off all loose particles from the
head pad (flying surface), from the
edge of the head pad, and from the holes
in the head pad. Hold the nossle one-
fourth to one-half inch (6 to 12 mm)
from the head pad. Spray with a back
and forth motion across the head pad,
making certain to hold the can only in
a vertical position.
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CURVED END

OF HEAD PAD
FLAT
URFACE
("BLANK TAB CARD S
(COMPUTER CARD)
DIRECTION DIRECTION
OF MOTION OF MOTION
\.
i
~— NN
\\
HEAD CLEANING SOLUTION  L——] L__J"—READ-ARM ASSY  guasc

Figure 3-21,

Clean a smooth, flat working surface,
for example, a glass or formica table

" top.

Place a blank tab card (see list of Maintenance
Tools and Materials) or a new, unpunched, clean
computer card with the back side up (printing
down) on the clean flat working surface as
shown in figure 3-21,

CAUTION

Care should be taken to avoid

excess cleaning solution. Ex-
cess solution on the head cable
may remove the plasticizer and
make the cable stiff. A stiff

o]
.

cable reduces the flexibility 9.
of the head pad and could cause
broken wires.
. 10,
. Moisten a small area in the center of the
card with head cleaning solution. (Re-
fer to the list of Maintenance Tools and
Materials.)
11.

CAUTION

Inspect the head cleaning
solution for contamination,
rust, dirt, etc. Do not use
contaminated solution.

Head Cleaning Motion

that oxide particles are
being removed from head pad
flying surface.

Repeat steps 3, 4, 5 and 6 using a clean
computer card and clean head cleaning
solution each time until no discolora-
tion on card is present.

After discoloration has ceased, inspect
head to determine that oxide deposits
were removed. If deposits remain but
show signs of being removed, repeat
cleaning procedure until deposits are
removed.

If oxide deposits cannot be removed,
replace head arm assembly.

If oxide deposits were removed and head
passes inspection according to the Head
Arm Replacement Criteria, reinstall
head.

Follow read/write or servo head arm
replacement procedure to install cleaned
head or a replacement head as required.

Head Arm Replacement Criteria

A head arm assembly requires replacement if

Very carefully place the head pad flying
surface on moistened area and move head
pad from moistened area to dry area in a
zig-zag motion as shown in figure 3-21,.
Move head in a direction away from curved
end of head pad. If it is moved in the
opposite direction the sharp edge of the
curved end will cut into the computer
card and prevent movement and proper

1.

cleaning. " 3.

Blow off the head again using the super 4.
dry dust remover as in step 1.

NOTE 5.

Discoloration of head cleaning 6.

solution and tab card indicate
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any of the following conditions exist:

Consistent oxide buildup on the same
head, indicating repeated head to disk
contact.

Appreciable oxide buildup which cannot
be removed.

Scratches on the head flying surface.

Imbedded particles in the head pad
flying surface.

Bent or damaged gimbal spring.

Any apparent physical damage to head
arm assembly.



HEADS LOADED SWITCH

ADJUSTMENT

1.

2.

3.

10.

11.

12.
13.
14.

15.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Rais case assembly.

Remove magnet cover (figure 3-22) by
prying cover open with a screwdriver.

Identify heads loaded switch leadwires.
Disconnect leadwires at switch termi-
nals.

Connect a multimeter (set to RX1)
across switch terminals.

. With carriage retracted, multimeter

should indicate infinity.

CAUTION

Do not move carriage forward
far enough to allow heads to
load against themselves.

Slowly move carriage towards spindle
while observing multimeter. Multimeter
must indicate zero ohms when carriage
has traveled 0.07 (¥0.04) inch from: .
full retract stop. (Distance is mea-
sured from rear edge of coil to magnet.)
If adjustment is needed, proceed to next
step. If no adjustment is needed, pro-
ceed to step 10,

NOTE

Make certain that carriage is

fully retracted while perform-

ing next step.
Loosen screws securing heads loaded
switch to mounting bracket. Adjust
switch position until it actuates after
0.07 (%20.04) inch travel from full re-
tract stop.

Disconnect multimeter leadwires from
switch terminals.

Connect heads loaded switch leadwires
to switch terminals.

Install magnet cover.
Lower case assembly.
Install disk pack.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack.

3. Raise case assembly.

4. Remove magnet cover (figure 3-22) by
prying cover open with a screwdriver.

5. Identify heads loaded switch leadwires.
Disconnect leadwires at switch termi-
nals.

6. Remove two screws and washers securing
heads loaded switch to mounting bracket.

7. Position replacement switch on mounting
bracket (pretravel adjustment bracket
must be under switch actuator arm).
Loosely secure switch to bracket using
two screws and washers.

8. Perform Heads Loaded Switch Adjustment

procedure starting at step 9.

HYSTERESIS BRAKE REPLACEMENT
(S/C 08 W/O 37669 & BELOW)

The following procedure describes removal and
reassembly of hysteresis supplied with units
manufactured at S/C 08 W/0 37669 and below.
If a new replacement is being installed, use
the removal instructions from this procedure
and the reassembly instructions described in
Hysteresis Brake Replacement S/C 08 W/ 37669
and above.

1.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF,

Remove disk pack.
Raise case assembly.

Raise deck assembly to maintenance posi-
tion.

Disconnect hysteresis braker leadwires.
Remove cable ties as required, noting
their locations,

Loosen two setscrews securing brake ar-
mature to drive motor shaft.

Remove two screws and washers securing
brake assembly to drive motor mounting
plate (figure 3-22.1). Remove brake
assembly.

. Apply one drop of Loctite to threads of

screws used to mount brake assembly.
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10.

S 11.

12.

13.

14.

Position replacement brake assembly over
drive motor shaft.
to motor mounting plate with two screws
and washers. Tighten screws,

As viewed from drive motor end, position
left most setscrew. of brake over flat on
motor shaft (refer to figure 3-22.1). '
Tighten both setscrews to a torque of

16 (+2) pounds-force-inch.

Connect hysteresis brake leadwires.
Replace cable ties removed in step 5.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

SC 08 W/ 37669 & ABOVE

=] | = .820£.005

HYSTERESIS s r
BRAKE ~~ @l

TOP

VIEW

Figure 3-22.1.
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Secure brake assembly

HYSTERESIS BRAKE REPLACEMENT
(S/C 08 W/ 37669 & ABOVE)

1.

Set AC POWER and POWER SUPPLY circuit

"breakers to OFF.

Remove disk pack.

Raise case assembly.

Raise deck assembly to maintenance posi-
tion.

Disconnect hysteresis brake leadwires.

Remove cable ties as required, noting
their locations.

Refer to figure 3-22.1 and loosen hex

head socket screw in brake collar that
clamps brake armature to motor shaft.

MOUNTING
PLATE

SC 08 W/0 37669 & BELOW

1

[ iﬁ = 820 +.005
HYSTERESIS I
BRAKE LEFT MOST SETSCREW
SEATS AGAINST FLAT ON
\ DRIVE MOTOR SHAFT
TOP
VIEW

9K20

Hysteresis Brake Replacement



8. Loosen nut securing brake assembly to
brake mounting bracket.

9. Remove brake assembly, including collar.

10. If a new brake is being installed, re-
move brake mounting bracket from it.

CAUTION

In order to prevent damage to
drive motor shaft, brake re-
placement must be performed
in the order specified.
1ll. Loosen screw that attaches brake mount-
ing bracket to motor mounting plate; or
if a new bracket is being installed,
loosely install brake mounting bracket
on motor mounting plate.
12, Install brake shaft collar on brake
(ridge of collar to be facing away from
drive motor) and then install brake on
drive motor shaft.

Slide brake on motor shaft so that stud

on brake contacts end of slot in mount-

ing bracket. Tighten nut securing brake
to brake mounting bracket.

13.

14. Support brake to maintain centering on
motor shaft while tightening screw se-
curing brake mounting bracket to motor
mounting plate.

15. While holding motor pulley to prevent

shaft from turning, rotate hysteresis

brake armature several turns to elimi-
nate any misalignment between drive
motor shaft and brake armature.

NOTE

To minimize motor and brake
vibration, ensure that the
socket head screw in the brake
shaft collar is positioned op-
posite the set screw in the
pulley shaft collar.

16. With brake shaft collar resting on brake,

tighten hex head socket screw in collar
as follows:

® On older units (use a 7/64-inch hex
wrench) tighten screw to a torque of
20 t pounds-force-inch.

® Newer units (use a 9/64-inch hex
wrench) tighten screw to a torque
25 + pounds-force-inch.

NOTE

Replacement brakes are supplied
with extension cabling (required
on older units). If extension
cable is not required, discard
it.

17. Connect brake leadwires.

18.

19.

20.

Replace cable ties removed in step 6,
being certain that all wires are se-
cured so they will not be rubbed by
drive belt.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

POWER AMPLIFIER ASSEMBLY REPLACEMENT

1.

2.

3.

4.

5.
6.

7.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input
power cable from external power source.

Remove disk pack.
Raise case assembly.

Raise logic chassis to maintenance
position.

Raise desk to maintenance position.

Disconnect servo preamp connector
(figure 3-23).

Remove screw and washer securing servo
connector bracket to servo preamp housing
(figure 3-24). Slide servo connector
bracket carefully back along servo head
cable.

NOTE

Observe connector orientation
on pins.

SERVO PREAMP CONNECTOR
J8

EMERGENCY RETRACT XSTR 9F6

Servo Preamp Connector

Figure 3-23.
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Disconnect servo head connector from
servo preamp.

Remove two screws and washers securing
power resistors R3 and R4 to power amp
mounting plate (figure 3-24).

o
PREAMP ~ TRANSISTOR
HOUSING G PIN CAPS
9F7

Figure 3-24.

10.

11.

12.

13.

Servo Preamp Housing

Remove two screws and.washers securing
power resistors Rl and R2 to power amp
mounting plate (figure 3-24).

Remove four screws and washers secur-
ing power amp mounting plate to deck.

Rotate power amp assembly up and out
towards rear of unit (figure 3-25).
On older units without ECO 37281 in-
stalled, requires power supply module
removal to gain access to power amp
assembly.

NOTE
Observe lead arrangement and
assure leads can be replaced

on appropriate connections.

Remove transistor pin caps from defec-
tive transistor (figure 3-24). The

83311300 T

14.

SCREW

=

caps are somewhat delicate and care
should be taken not to deform them.

Replace defective transistor as des-
cribed in figure 3-26.

POWER AMP
ASSEMBLY

IF8A

Figure 3-25.
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15.

16.

9F9

Figure 3-26. Transistor Assembly

Replace transistor pin caps (figure
3-24).

Reposition power amp assembly.

Power Amplifier Assembly



17. Secure power amp mounting plate to
deck.

18. Secure power resistor Rl and R2 to pow-
er amp mounting plate (figure 3-24).

19. Secure power resistor R3 and R4 to pow-
er amp mounting plate (figure 3-24).

20. Connect servo head connector to servo
preamp.

21. Replace servo connector bracket and
secure to servo preamp housing (figure
3-24).

22. Connect servo preamp connector (figure
3-23).

23. Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

24. Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

25. Lower logic chassis to normal operat-
ing position.

26. Lower case assembly.

27. Connect input power cable to external
power source.

28. Set AC POWER and POWER SUPPLY circuit
breakers to ON.

29. Install disk pack.

POWER SUPPLY REPLACEMENT

The type of power supply found in the ma-
chine depends upon when the machine was
built. Units built prior to series code 24
have a power supply module assembly. This
module consists of two regulator assemblies
and a printed circuit board assembly (PC
board). The module can be repaired by re-
placing any of the subassemblies, or it can
be replaced as an assembly.

Beginning at series code 24, the module was
replaced with a single, two-sided component
assembly ( XKV). Because component assem-~
blies are generally not considered field
repairable, the following procedure only
covers removal and replacement of the as-
sembly. However, the parts data manual/
section does break this assembly down to its
component parts. If repair is attempted,

be careful not to damage foil paths or other
components.

Since removing the power supply requires
the removal of harnesses, components, and
jumper wires, be sure to observe the ar-
rangement of all leads to ensure that they
can be replaced properly.

POWER SUPPLY MODULE REPAIR AND REPLACEMENT -
S/C 23 AND BELOW

Refer to figure 3-27, sheets 1 and 2, and
perform the following steps:

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input
power cable from external power source.

2. Remove disk pack.
3. Raise case assembly.

4. Remove four screws securing power sup-
ply to base. These screws are located
under the base.

5. Remove black and red wires (quick dis-
connect) from *5 V regulators at *SEN
connections on terminal strip.

6. Cut cable tie securing %5 V sense har-
ness to power supply chassis.

7. Remove ground strap between power sup-
ply chassis and rear shock mount on
deck.

8. Remove upper two nuts, lockwashers and
flatwashers securing PC board assembly
to power supply chassis.

9. Remove right and left fuse shields.
10. Raise deck to maintenance position.

11. Remove lower two nuts, lockwashers and
flatwashers securing PC board assembly
to power supply chassis.

12. Lift up on power supply and remove PC
board by swinging toward front of drive
around drive motor.

13. Remove four standoffs from PC board
mounting studs.

14. Gain access to power supply by lifting
power supply clear of base.

15. Remove wiring from terminal strip of
defective regulator.

16. Remove six screws securing regulator
assembly to power supply chassis (shown
as "A" in figure 3-27 for the +5 V
regulator). Pull regulator away from
chassis.

83311300 T



POWER
SUPPLY
CHASSIS

OARD
ASSEMB L‘/ <://¢\©//

/

\
)

+5 V REGULATOR

\

\

\

,/"/l
STANDOFF \F

/
A

(©]

w:\ukg.{

\

%@
FUSE _— S
SHIELD Z
N , 2
=
\‘//ﬁ/b \_3 V REGULATOR
A > //////////S
: 2
/
. A b E / !
QV/Vﬁ{i > >

SCREW

BASE é

9F10

Figure 3-27. Power Supply Module Repair and Replacement

S5/C 23 and Below (Sheet 1 of 2)

53311300 T 3~51



\

| __—STRIP

D

g
AC AC XOUT +0UT -SEN +SEN

i _— TO DECK
g
+
Z
71
S |
=
3

AU e

TERMINAL

[a]
Q3@ P+ v recuraton

GROUND STRAP

-3 V REGULATOR

Sz P
‘U\\
lM@‘ l & | T TERMINAL
STRIP
Al (+5 V) A2 (-3 V)
TERM RING QUICK RING QUICK
- TONGUE DISCONNECT | TONGUE DISCONNECT
ST RED RED
+SEX RESISTOR (+3 SENSE) RESISTOR (-3 SENSE)
- BLACK BLACK
-S S S
SEXN RESISTOR (+3 SENSE) RESISTOR (-5 SENSE)
- e GND STRAP c 71T
OoUuT RED NOXNE BLACK BLK JUMPER
- BLACK - T E NON
-OUT BLACK BLK JUMNPER| BLUE NOXNE
AC BLACK NOXNE PURPLE NONE
AC WHITE NONE YELLOW NOXNE
9F1l
Figure 3-27. Power Supply Module Repair and Replacement -

S/C 23 and Below (Sheet 2)

83311300 2z



~ 17.

18.

19.

20.

21.

22.

23.

25.

27.

28.

29.

30.

31.

32.

33.

Remove quick-~disconnect jumper wire
from -OUT terminal of +5 V regulator,

or from +OUT terminal of -5 V regulator,
depending upon which regulator is to be
replaced.

Remove defective regulator assembly.

Remove 0.33 pF capacitor assembly from
quick disconnect terminals on back of
regulator and install in replacement
regulator.

Slide regulator into power supply
chassis.

Secure regulator to chassis using six
screws,

Connect wiring harness to terminal
strip.

Replace quick disconnect jumper wire
removed in step 17.

Replace PC board assembly (refer to
steps 8 thru 13).

Position power supply and secure to
deck using four screws removed in
step 4.
NOTE
Route wiring harness between
power supply and side of
base. .

Connect black and red sense wires
removed in step 5.

Secure sensing harness to powexr sup-
ply chassis with cable tie straps.

Reconnect ground strap to power supply
chassis.

Lower case assembly.

Connect input power cable to external
power source.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Perform Output Voltages Check. (See
Trouble Analysis Aids section).

Install disk pack and return drive to
online condition.

POWEP SUPPLY REPLACEMENT - S/C 24 AND ABOVE

Refer to figure 3-28 and perform the fol-
lowing steps:

l. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.
p
!
\.
83311300 Vv

Figure 3-28.

2. Disconnect input power cable from

external power source.

3. Remove disk pack.
4, Raise case assembly.

5. Remove hardware securing power supply

cover. Lift cover up and away from
power supply.

6. Disconnect connectors AlJl and AlJ2.

XKV
COMPONENT
ASSEMBLY

POWER
SUPPLY
COVER

SUPPLY
BRACKET

‘ BASE

A 9F27A

Power Supply Replacement
S/C 24 and Above



7; Remove hardware securing ground strap
to rear of power supply bracket.

NOTE
For cabinet mounted units,
open rear door before pro-

ceeding to next step:

8. Remove screws (found on under side of
base) that hold power supply to base.

9. Lift power supply up and away from base.

10. Remove four screws and associated hard-
ware securing _XKV component assembly
to power supply bracket.

11. Attach new _XKV component assembly to
power supply bracket.

12, Secure bracket to base.

13. Reconnect connectors AlJl and AlJ2.
1l4. Replace ground strap.

15. Replace power supply cover.

16. Lower case assembly.

17. Connect input power cable to external
power source.

18. Set AC POWER and POWLR SUPPLY circuit
breakers to ON.

19. Perform Output Voltage Checks. (See

Trouble Analysis Aids section).

20. Install disk pack and return drive to
online condition.

RAIL BRACKET ASSEMBLY

Because of the precision alignment, and
the special tools and training required to
accomplish the alignment, it is not
possible to perform adjustment or
replacement of the rails or the rail
bracket assembly in the field. - Under no
circumstances should the screws securing
the rails or the rail bracket to the deck
be loosened. If either the rails or the
rail bracket assembly are damaged or
misaligned, contact the factor maintenance
representative for service.

RELAY REPLACEMENT (K2)

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input

power cable from external power source.

2. Remove disk pack.
3. Raise case assembly.
4., Raise deck assenbly to maintenance position.

5. Identify and label relay leadwires.
Disconnect leadwires.

10.

11.

12.

13.

14.

15.

16.

17.

Remove four screws and washers securing
A9 assembly to deck.

Remove two screws and washers securing
relay to A9 assembly. Remove relay.

Install new relay and assemble in re-
verse order of removal.

Inspect routing of wire harness to make
sure it does not interfere with raising
and lowering of logic chassis or rub

on drive belt.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Connect input power cable to external
power source.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Remove magnet shield to expose voice
coil.

CAUTION

Do not move carriage forward
far enough to allow heads to
load against themselves.

WARNING

Emergency retract will engage
and drive carriage toward rear
of unit.

Move coil by applying a lateral (paral-
lel to coil movement) pressure to coil
just far enough to disengage heads
loaded switch. Emergency retract
should engage and drive carriage to-
ward rear of unit.

Replace magnet shield.

Lower case assembly.

SERVO PREAMP BOARD REPLACEMENT

1.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input
power cable from external power source.
Remove disk pack.

Raise case assembly.

Raise logic chassis to maintenance po-
sition.

Raise deck to maintenance position.

Disconnect servo preamp connector
from servo preamp board (figure 3-23).
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10.

11.

12.

13.

14.

NOTE

It is necessary to raise the
deck several times during the
procedure. Do not remove deck
rear holddown screw and spacer
from rear shock mount bracket
at this time.

Lower deck to normal operating posi-
tion.

Remove two screws and washers securing
power resistors to power amp mounting
plate (figure 3-29).

Lift power resistors up and toward
drive motor to allow removal of servo
preamp housing.

Remove uppe: sSecuring screw and washer
(figure 3-29). Carefully slide servo
connector bracket back along servo
head cable.

Disconnect servo head connector from
servo preamp board.

Remove servo preamp housing from
power amp mounting plate as follows:

a. Insert screwdriver as shown in
figure 3-29.

NOTE

Deck will not be raised enough
to install support bracket.

b. Raise deck with left hand until
lower securing screw is accessible.

c. Loosen lower securing screw until
housing is free. It is not neces-
sary to remove the screw at this
time.

d. Remove screwdriver and lower deck.
e. Lift housing up and out.

f. Remove lower securing screw from
housing.

Replace defective servo preamp board
(figure 3-29). Servo preamp board is
secured to housing by two screws.

Secure servo preamp housing to
amp mounting plate as follows:

power

a. Insert lower securing screw and
washer into housing (figure 3-29).

83311300 U

15.

le.

17.

18.

19.

20.

21.

22.

23.

24.

25.

b. Position housing against mounting
plate.

c. Using upper securing screw, loosely
secure housing to mounting plate.

d. Insert screwdriver as shown in
figure 3-29.

NOTE

Deck will not be raised enough
to install support bracket.

e. Raise deck with left hand to gain
access to lower securing screw
and tighten screw to secure housing
to mounting plate.

f. Remove screwdriver and lower deck.
g. Remove upper securing screw.

Connect servo head connector to servo
preamp board. Note pin keying. Be
careful not to bend pins.

Reposition servo connector bracket
and secure to servo preamp housing
using upper securing screw and washer
(figure 3-29).

Replace power resistors (refer to
steps 8 and 9) using two screws and
washers.

Raise deck to maintenance position
(install support bracket). Connect
servo preamp connector to servo
preamp board (figure 3-23). Note
pin keying. Be careful not to bend
pins.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Lower logic chassis to normal opera-
ting position.

Lower case assembly.

Connect input power cable to external
power source.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Install disk pack.

3-54.
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SPEED TRANSDUCER

ADJUSTMENT

Speed transducer adjustment is required

whenever the relative position of the spindle

and the speed transducer has been changed,
or as specified by other procedures in this
manual.

1.

Inside the pack area, place Go~NoGo
tool across top of spindle face plate
so that gauge extends out over top of
speed transducer.

Check dimension from top of speed
transducer to top of spindle face
plate as shown in figure 3-30, If
adjustment is required, proceed to
step 3.

NOTE

On newer 60 Hz acoustical
drawer or rack mount units
using round I/0O cables, re-
move I/0 bracket from its
mounting, prior to raising-
deck. This will allow
strain relief when deck is
raised.

3-54.,2

Raise deck to maintenance position.

Loosen locknut on bottom of speed
transducer. Disconnect connector
J202 so that leads are free to turn
during adjustment.

Rotate speed transducer until top of
transducer makes contact with the Go
surface of the Go-NoGo tool. Tighten
locknut until torque ‘is between 0,45
and 0.67 N'm (4 and 6 1bf-in). Re-
check ‘dimension with Go~-NoGo tool.

When dimension is correct and locknut
is tightened, install connector J202.

Lower deck to normal operating posi-
tion (and secure I/0O cable bracket if
removed in step 3).

Install scratch pack and apply power
to drive spindle. Ensure that the
drive spindle gets up to speed and the
heads load.

If the heads fail to load, perform

the Speed Transducer Electrical Check
in Tests and Adjustments, section 3B.
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REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack.
3. Raise case assembly.

4. Raise deck assembly to maintenance po-
sition.

5. Disconnect speed transducer connector J202.

6. Loosen locknut on speed transducer (figure
3-30).

7. Remove faulty speed transducer by turning
sensor counterclockwise.

8. Install replacement speed transducer until
tip of speed sensor and adjustment
tool are as shown in figure 3-30.

9. Tighten locknut on speed transducer.
10. Recheck speed transducer adjustment. Re-
peat adjustment if necessary
11. Connect speed transducer leadwires.

12. Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

* 3-56

13. Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

14. Perform Speed Transducer Check,

SPINDLE ASSEMBLY

SPINDLE REPLACEMENT
CAUTION

When spindle assembly is re-
moved 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
face plate. Improper handling
of spindle assembly may cause
damage to spindle bearings
which could result in premature
failure of spindle or even dam-
age to disks and heads.

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack.
3. Raise case assembly.

4. Raise deck assembly to maintenance po-
sition.

5. Disconnect ground strap from ground
spring.

6. Turn nut on belt spring tension screw
(figure 3-16) until about two threads
remain through nut.

7. Remove belt from spindle pulley by
rolling belt off pulley in a counter-
clockwise direction.

8. Remove three button head screws secur-
ing spindle assembly to deck (figure
3-31). These screws are located under
the spindle top surface and accessible
through the three holes in top of the
spindle.

NOTE

Notch in deck allows clearance
for ground spring.

9. Carefully 1lift spindle assembly from
deck to avoid damaging ground spring.

83311300 AK



BUTTON HEAD SCREW

SPINDLE
BRAKE PLATE

-
LOCKSHAFT/HIH

£

&

£
COMPRESSION—""__

SPRING

END SEAL_ &

"o

8J24D

Figure 3-31 Spindle Replacement

83311300 AK 3-57



10.

11.

12.

13.

14.

15.

l6.

17.

18.

19.

20.

Remove two screws, lockwashers and
flat washers securing ground spring
mounting boock to spindle assembly
(figure 3-33).

Install ground spring mounting block
on replacement spindle assembly using
two screws, lockwashers and flat
washers. Tighten screws.

Carefully lower replacement spindle
assembly through deck opening in
shroud. Orient spindle assembly so
that ground spring mounting block faces
drive motor.

Secure spindle assembly to deck using
three socket head screws. Do not
tighten screws.

Perform Spindle/Carriage Alignment pro-
cedure and then return to next step of
this procedure.

Connect ground strap to ground spring
terminal.

Perform Ground Spring Adjustment pro-
cedure.

Install and adjust drive belt (refer to
Drive Belt Replacement and Adjustment
procedures) .

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Perform Head/Arm Alignment procedure.

LOCKSHAFT REPLACEMENT

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Raise case assembly.

Raise deck assembly to maintenance po-
sition.

Remove screw securing ground spring to
mounting bracket (screw closest to
ground spring contact). Loosen other
screw in ground spring and rotate
spring away from lockshaft end seal.

Remove lockshaft end seal by inserting
a screwdriver tip between end seal and
bottom of pulley and prying down until
end seal falls off spindle shaft (two

screwdrivers on opposite ends facilitate

seal removal).

Insert a 1/8 inch Allen wrench into
lockshaft screw inside spindle shaft.

10.

11.

12.

13.

14.

15.

le.

17.

18.

19.

20.

Insert a 1/8 inch Allen wrench into
lockshaft screw inside spindle shaft.
Hold spindle pack mounting plate
stationary with one hand and with the
other hand loosen lockshaft screw.

Remove lockshaft screw, flat washers
and compression spring from spindle
(while removing parts, take note of
how parts are assembled).

Remove lockshaft and compression spring
from top of lockshaft.

Position compression spring on replace-
ment lockshaft and install into top of
spindle until lockshaft is seated in-
side spindle shaft.

Assemble lockwasher screw, one flat
washer, spring, and other flat washer
as shown in figure 3-30.

NOTE

Using Loctite Primer in next step
reduces the setting time for
Loctite from 24 to 12 hours.

Apply a very minute amount of Loctite,
Grade C to the first three threads of
the lockshaft screw (make sure that no
Loctite contacts screw, washers, or
the spring).

Guide lockshaft screw into bottom of
spindle shaft and thread screw into
lockshaft.

Torque lockshaft screw to 40 (*5)

_inch-pounds.

Position lockshaft end seal onto spin-
dle shaft. Lightly tap seal onto
shaft using a plastic faced hammer.
Make sure that end seal is completely
flush with bottom of pulley.

Rotate ground spring onto end seal and
secure screw to mounting block using
one screw. Tighten both screws secur-
ing spring to mounting block.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Clean spindle and shroud per proce-
dure listed in Preventive Maintenance
section.

Allow Loctite to cure for 24 hours

(12 hours if primer was used) before
starting spindle motor.

83311300 J



SPINDLE /CARRIAGE ALIGNMENT

1.

10.
11.

12,

13.

14,

15.

16.

17.

18.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Raise case assembly.

Raise logic chassis to maintenance po-
sition.

Remove belt from spindle pulley.

Remove number 3 (second from bottom)
head/arm assembly (refer to Head/Arm
Alignment procedure).

Refer to figure 3-32 and install car-
riage alignment tool in head number 3
slot on carriage. Secure tool to
carriage with two screws and washers,
Torgue each screw to 4 inch-pounds.

Extend carriage until alignment tool
is aligned as shown in figure 3-32.

Check that distance between alignment
tool and spindle is as specified in
figure 3-32. If adjustment is re-
quired, go to step 10. If require-
ment is met, go to step 16.

Retract carriage.

Rotate spindle until three holes in
top of spindle are aligned with the
three screws securing spindle to deck
assembly.

Remove the screws and washers securing
spindle to deck. Install screws (with-
out washers) snug tight.

Extend carriage until alignment tool is
positioned as shown in figure 3-32.

Gently tap spindle using a plastic ham-
mer until dimension between alignment i
tool and spindle is as specified in

figure 3-32.

Tighten one screw at a time and check
dimension after tightening each screw.
After tightening the last screw, re-
move the first screw tightened in

step 12 and install one washer on screw
and install screw. Tighten screw.
Perform this procedure for the second
screw and then the third. Recheck
dimensional requirement after tighten-
ing each screw.

Remove alignment tool and install num-
ber 3 head/arm assembly.

Install belt onto spindle pulley.

Perform Head/Arm Alignment check and
adjustment for head 3.
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STATIC GROUND SPRING
ADJUSTMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack.
3. Raise case assembly.

4, Raise deck assembly to maintenance po-
sition.

5. Connect a push-pull gauge to outer end
of ground spring [figure 3-33).

6. Force (applied perpendicular to spring
length) required to pull ground spring
contact free of spindle lockshaft end
seal should be within 90 (%#25) grams.

AN

7. If not within requirements of step 6,
loosen two screws securing ground spring
block to side of spindle assembly (fig-
ure 3-33). Reposition block. (Slide
block towards deck to increase spring
tension. Slide block away from deck to
decrease spring tension.) Tighten
screws and recheck requirements of step
6. Repeat adjustments until require-
ment is met.

8. Remove ground spring leadwire at ground
spring mounting block terminal.

9. Connect multimeter (set to RX1l) across
ground spring leadwire and ground
spring terminal. Meter should indicate
zero ohms. If not, go to step 10. If
OK go to step 11.

10. Clean lockshaft end seal with gauze
slightly dampened with media clean-

e

SPINDLE
SLOTTED HOLES FOR ASSEMBLY
UP AND DOWN MOVEMENT
OF MOUNTING BLOCK
e PULLEY
FLATWASHER -
LOCKWASHER
X
LOCKSHAFT
END SEAL

‘ &4 CONTACT
! STATIC GROUND SPRING

TERMINAL LUG

é%) 8414

Figure 3-33. Static Ground Spring
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spring. If OK go to step 1ll.

11. Disconnect multimeter leadwires.

12. Connect ground spring leadwire to
ground spring terminal lug.

13. Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

14. Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

15. Lower case assembly.

1l6. Set AC POWER and POWER SUPPLY circuit
breakers to ON.

REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack.

3. Raise case assembly.

4. Raise deck assembly to maintenance po-
sition.

5. Disconnect ground spring leadwire from
ground spring terminal lug.

6. Remove two screws, lockwashers, one
flat washer and one terminal lug se-
curing ground spring to mounting block.

7. Position replacement ground spring on
mounting block as shown in figure
3-33.

8. Secure ground spring to mounting
block, using two screws, lockwashers,
one flat washer and one terminal
lug (assemble hardware as shown in
figure 3-33). Tighten screw.

9. Perform steps 5 through 16 of Static

ing solution. Repeat step 9, if re-
quirement is not met replace ground

Ground Spring Adjustment procedure.

TIME METER REPLACEMENT

1.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input
power cable from external power
source.

Remove disk pack.
Raise case assembly.
Remove six screws and spring lock

washers securing time meter mounting
plate to base.
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10.

11.

12.

13.

1.

lo0.

11.

12.

13.

Remove screws and spring lock washers
securing time meter to mounting plate.

Identify wires to be removed from time
meter. Remove nylon covers and nuts
securing wires to time meter.

Remove defective time meter.

Install replacement time meter in mount-
ing plate in reverse order of removal.

Install time meter mounting plate on
base being careful not to pinch elec-
trical wires.

Lower case assembly.

Connect input power cable to external
power source.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Perform initial Checkout and Startup
procedure.

TRIAC REPLACEMENT

Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input
power cable from external power source.

Remove disk pack.
Raise case assembly.

Raise deck assembly to maintenance po-
sition.

Locate bad triac.

Identify and label triac leadwires.
Disconnect leadwires.

Remove two screws and washers securing
triac. Remove triac.

Apply a light coat of dielectric to the
base (bottom) of the new triac and in-
stall in reverse order of removal.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Connect input power cable to external
power source.

Lower case assembly.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.



VELOCITY TRANSDUCER

The velocity transducer assembly consists of
a transducer coil (complete with housing and
connector), a transducer core, and an exten-
sion rod. Whenever it is necessary to change
any part of the transducer assembly, all
parts of the assembly must be changed.

NOTE

When ordering the velocity trans-
ducer assembly, also be certain
to order the extension rod.

The following procedure first covers replace-
ment of the transducer coil, aligning it to
the old transducer core. It then covers re-
placement of the core.

Refer to figure 3-34 and:

1. Remove attaching hardware securing
transducer coil to rear of magnet as-
sembly. Unplug connector P22,

2. Carefully remove transducer coil, slid-
ing it straight out rear of magnet as-
sembly.

3. Slowly and carefully slide replacement
transducer coil into rear of magnet as-
sembly.

4, Align one of the three slots on back of
transducer coil with mounting hole in
magnet. Manually extend heads and slide
carriage back and forth. Be aware of
any drag or of any rubbing sound. Ro-
tate coil and move carriage again for
each of remaining two slots on back of
transducer coil.

5. Select mounting slot that produced mini-
mum drag and minimum rubbing. Orient
this slot to mounting hole and install
and tighten attaching hardware.

10.

11.

12.

Reconnect connector P22. Extend heads
and move carriage back and forth to
verify alignment of transducer coil.

Reach in from logic chassis side of
drive and disconnect extension rod from
rear of carriage assembly using a 1/8-
inch open end wrench.

Push extension rod and transducer core
through coil and out rear of magnet as-
sembly.

Apply light coat of Loctite grade C to
threads of new extension rod and screw
rod into end of replacement transducer
core. Wipe off excessive Loctite.

NOTE

Do not apply Loctite to remain-
ing end of extension rod until
completing next step.

Slowly and carefully slide replacement
transducer core and extension rod
through coil from rear.

CAUTION

Use extreme care not to allow
Loctite to get on carriage
rails or bearings.

Very carefully apply a light coat of
Loctite grade C to threads on end of
extension rod. Thread extension rod
into rear of carriage and lightly
tighten. Wipe away excessive Loctite.

Manually extend heads and move carriage
back and forth to verify that carriage
moves freely and there is no excessive
drag.
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DIAGRAMS 4

INTRODUCTION

This section contains the logic and power
diagrams for the drive. These diagrams de-
scribe the drive in terms of the functions
it performs.

The diagrams are grouped by card location
with each sheet having a unique two digit
cross reference number. This number is use-
ful when following signals that go from one
sheet to another. Each sheet in the diagrams
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has a title that is descriptive of the func-
tion the logic performs.

For descriptions of the discrete and inte-
grated circuits found in the diagrams, refer
to sections 4, 5 and 6 of the reference man=
ual (Publication Number 83324220).

Flowcharts, simplified logic, and timing dia-
grams that describe various drive functions
are found in section 3 (Theory of Operation)
of the reference manual.
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(19) A07 -11B >22 3N aq A2
RPS
; ENABLED L
® -'ggg' 13| a6 N2, 4 -
L 51 6 €
O >y
L ruf €2 2N e P
= sW DI
%IZ} A0S-218  POWER UP CLEAR + | |
16) ADB-I0A o 27A
o) ASS- 518 5 MANUAL FAULT CLEAR il .6 RO 9 14s DB BN ey 02
£2 £2 2N 224 |2 INTER 328 . ,n02-9a
! El
2 | B
BUS OUT BIT &
3 O" s T " ETN [V [
wo 3 ' DI
(18) AO7-31a J2A_ DIAGNOSTIC TAG (010} 2| o
wl s
6 CLEAR_ATTENTION
O BUS OUT BIT | s| 14 @ 5
3 D2
UNIT_READY
5 (AE)
NOTES:
(@ nwor use.
() FAULT CLEAR SWITCH LOCATED ON SWITCH A
PANEL ASSY.
APPLICABLE TO 5PEV
CONTROL DATA c|°"°"° o [Rev
SRS RPS STEERING AND INTERRUPT SMD 7490 P
NORMANDALE CODE 1DENT | SHEET CZOSS REF
DIVISION Loc: Aoz | 19333 4
a 3 A 2 I 1



OV 00€TTEES

TIE_HIGH 4 5
5 (T S —
Q@ SECTOR COMPARE 2| ® ©
2% sector 1 |3 pe 1 6
(7) A03-218 5338 5 5 |, r ClA
224
() A03-13p 533A _INDEX 10 | Fie sy
270
od ¥V | [ 12] NECa™ "
2N 200 2+ } 200 - P : T s
A3D ULC A3E | 1as B
2
BID
BIT O 5
3 (Rg)_BUS ouT a1
140
31 a8 ]
TARGET REGISTER TAG (I0l)
(18) Ao7-288 2 ) s
] &
o N TEN o| 138 P2 o LOAD TARGET REG
BUS OUT BIT O 2| W% 10 e ol 0 Bic onl 18 OF
3{pa) 141 146H BIB
- 2 N pic E2E
(19) AOT -11g >23A_ TAG 111< BIT O
e ] :
|
| 028 | 5 4 |8
| _E= FAULT | 3 DIB
P e ™ N @ Lony
|112) AC5-2IB  POWER UP CLEAR =+ | e b le |
(16) A06-10A  paRuaL FAULT CLEAR | | 27A° cleaR 9n] hio 9 8
Ile) AO7-318 146
e E£2D
(12) A05-11A
@\ 2 0 13N a TERRU A02 -
3@7 BUS OUT BIT 5 13— ETN [V 3 N L8, |2 IN PT _ 32A_ oo —oniad)
o N N pia 2 ElA
U8) AOT—31a J2A_ DIAGNOSTIC TAG (010) 12| aap
‘s -
6 ) CLEAR ATTENTION
140 OF
s @ BUS OUT BIT I 5| oom
UNIT_READY
5 (aE)
NOTES:
() not useD.
() FAULT CLEAR SWITCH LOCATED ON SWITCH
PANEL ASSY.
(3 s/c 10 WITHOUT 48140 AND BELOW.
(® s/c 10 WITH 48140 AND ABOVE. APPLICABLE TO BPEV
DWG NO CD REV
@ 175H CHIP USED BPEV REV B AND BELOW. RPS STEERING AND INTERRUPT c SMD 7490 AJ

NORMANDALE CODE IDENT | SHELT zgoss REF
DIVISION ) LOC: A2 19333 4
4 l 3 A 2 I 1



DY 00€TTEES

4 3 v 2 | 1
UNIT_READY @ s
O TIE HIGH K :
a {71 \V +5V
D 10
S (3] ATTENTION
A02- 12 }epi?s
244 UNIT_READY ' lel “wl . cie /
{14) A05-288 146H = c Q@ 3 2)(--YG'O
E2C R 3 63
- )
CLEAR ATTENTION | —J
4(Q)y MUX
170
ON_CYLe (W+R) FAULT E3
~—| t2)05-168522 - — 2ot s BUS IN BIT 2 on
NG TARGET REG 2° ol! AOS-I17A (16)
1 2 hi4 )
10) A04-03a >328 ON_CcvL : 3
(12)805-234 258 READs WRITE FAULT — s1° ) BUS IN BIT 3 25A AOG-I‘IB;IG)
TARGET REG 24 ] 2
3(F) ] = : O] ,
c | u8) a07-308 168 TAG 2 TAG 2 s
1 1
288 TAG 2 C
(18) AO7-33B TAG 2 D) 56
+5v L 3 zx-.YEQ
Ro2-34a (D 298 DENSITY (TIE HIGH) LA G,"‘
MUX
29A NO HD SEL . 170
> {17)A06-31A 2 AE%
7 —l 0o 1
3® TARGET REG 2 | ::) | lli 5 BUS IN BIT O 28A 06214 U16)
14
2
Al
(35) A5 328 5228 DDRESS MARK : 5
e 0
A02-34 5258 DEVICE 10 2 l '2 BUS IN BIT | 268 A06-16B (16}
. 278 WRITE _FAULT I 712 = O
B (12) A05-298 3
i 3@ TARGET REG 26 NO HD SEL Cw s
| K sy s [
' 218 LoGic PLUG 23 3], 63
(43) JA02-11A LuG 2 b
i .
170
(13) A0S -14B >4 VOLTAGE FAULT 2 ] 04 [
0 1
TARGET REG 23 l 15
— 3@ T _REG 2 — ::) X 2 BUS IN BIT 4 218 )61 16)
178 GROUND 2 =0
A02-01A 3 3
)
1 2
(@3)0A02-12a 538 LOGIC PLUG 2 [ : X |z BUS IN BIT 5 168, 4 06-12A116)
158 HEAD SELECT F/ I 2 =0
(12} A05-30A AULT A
TARGET REG 22 =
A You :
NOTE:
@ NoT useD
USED ONLY ON BJ701J/K UNITS OWS MO o RV
® BUS IN BITS c SMD 7490 AJ
(3 178H CHIP USED BPEV REV B AND NORMANDALE 0 THRU S CODE IDENT [ SHEET CROsS REF
BELOW. DIVISION LOC: A02 19333 S
4 3 Z) 2 I 1




0T-¥

L OOETTEES

4 l 2 I 1 .
12 7 " AO2-
Az%%' _ ; . s o N OFFSET WRITE PROTECT 054 A05-27A (14)
(27)A11-21B OFFSET COMMAND 146H 02 Al0-08A 142) |D
E2A
TAG 22
S5U =YV
@t s
A 13 G3
s@—t2 L_<
MUX
170
. 03
224 LOGIC PLUG 2 12
(43) JA02-11B 0 1
TARGET REG 2! II[I) \ :3 BUS IN BIT 6 228, 06108 (16)
o .
Tos = R e
148 o
(43) JAD2-14A LOGIC PLUG 2 ; o ' Bus IN BIT 7 aa
TARGET REG 2° o | > A06-11A {16)
2 N2
:© t Fo c
101 AC4-11a 2B SEEK ERROR 2 ;
NO HD SELECTED | 3| 22
5(,,,3 EIB
A02-
(12) A0s-314 528 FAULT
. 1
A w A | 8
(14) A05-318 32 RITE PROTECT DELAY or— AN
8 [un) o <+
ol 1o
7 ! p2c
146H JADI-10B (41)
N~ BUS OUT BIT | 10 5 E2B A05-24B (12)
8 WRITE _GATE 058 AO6-26A (I7)
9 | '40 Al14-12B (32)
9 | aac A13-168 (31)
2 B
— 8 L3 ‘READ_GATE 048 A15 -3(B (35)
BUS .OUT BIT 3 ] e ﬁﬂsaiés(‘z'%}
, AdA g
3¢ +5V +5vV +5V Al6-12 B (36)
270 270 270
038 CONTROL _TAG (111) 5
(18) AO7-25A & xX/Y X/ le3US 12 X7y X7y ISORFSS WARK SEAVED
3 5 o 3 als s
BIT 4 OUT o0 B 200 200 - ' 4 200-}24-2] 200 -4 ADORESS MARK DELAYED 024,05 p7g(12)  [=
3 @ A4B A3A A3C UCR A3 A3
NOTES
Q@ NoT USED.
A16-138 (36)
(@ s/c 09 WITH 48028A ONLY. ADDRESS MARK ENABLE _ 318 All-24A(25)
Al4-26B (33) A

APPLICABLE TO SPEV

AI5-278 (35) ()

CONTROL DATA

BUS IN BITS 6 AND 7
WRITE AND READ GATE

CD  |REV
AJ

DWG NO
C l SMD 7490

CODE IDENT | SHEET CROSS REF

NORMANDALE o
DIVISION Loca02 | 19333 ]
4 I 4 2 I 1



AV 00€TTEES

IiT-%

// // - * 4
v 2 l 1
h02: T
48
(271A11-218 OFFSET__COMMAND 1a6H 12
E2A
5@ TAG 22
=y ¥
) L1 31%0o
TAG 2 13 G3
s{V ) ()
MUX
170
, D3
143) Ja02-11B 5224 LOGIC PLUG 2 12 [T s s e e e
TARGET REG 2' |Ic|> ! 13 T A06-108 (16)
3(K 2 p—
(- 5T o}
14 0
(431 402 1an 22 LOSIE PLUG 2 =1 | BUS IN BIT 7 14A
TARGET REG 2° —' 2 A06-11A (I6)
6 N
L 2
(L) — 0]
(10)A04-11a 238 SEEK ERROR 5 —
41 .54 6 +5V +5v
5@ NO HD SELECTED 3| Eis
- AGZ- - - - 30 ' GFFseT
(12) AO5-31A FAULT apl XY la] 13| */Y Li2]  wriTe provecT 0sA
130 2 200 P4 200 P A05-27A (14)
X ! A3B A3F AlO- 08A (42)
X1a 140 U S o P2
(1) A05-31p 3A__ WRITE PROTECT DELAY 12p] b 8 ke N
LAB T 1. 101 pac
146H JAOI-10B (41)
3 BUS OUT BIT 1 10 £28 A05-248 (12)
& |s WRITE GATE 058 AO6-26A (I7)
s | 140 Al4-128 (32)
A4c Al3-168B {31)
»—z &
3 “EiD CrE 4B Al5-31B (35)
BUS .OUT BIT 3 | e READ GATE 038 ‘A05-228 (12)
S .OUT A4A All-24B (25)
3 (a)— vsy Al6-12B (36)
270
Q3B CONTROL TAG _(It1) 5
(18) AOT-25A a X/Y X/Y le3US 12 —_—
6 2 R
o7 4 ouT | o 200 -} 51 200 -p&—¥ i ADDRESS MARK DELAYED 02A ;45 375 (12)
3 A48 A3A A3C UCR
A16-13B (36)
ADDRESS MARK ENABLE _ 31B_ All-24A(25)
A14-26B (33)
NOTE! APPLICABLE TO BPEV

(@ not usen.

CONTROL DATA

WRITE
NORMANDALE

DIVISION

BUS IN BITS 6 AND 7

AND READ GATE

LOC : AD2

DWG NO
CI SMD 7490

REV

AZ

co

CODE IDENT | SHEET

19333

[

CROSS REF
NO

2

1
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MY 00E€TTEECS

4 I 3 v 2 | 1
A03-
(403 KHz CLOCK) INDEX REF CLOCK
(11a01-138 S22
N ODD_+ EVEN DIBITS
{24)A10- 33A {A)s
CIR4
+5
SECTOR BIT COUNTER ~"CIR3 v
SECTOR CLOCK - AT . INDEX Decooe SECTOR At D
I15A (806 KHZ) =15 gaey b E2R) - AO6-D2A(16)
(1)401-268 — ¥ey|t o amL 330k TE. A02-33B(4)
—_—— n CiCl < s 9
Jlo28 2 s g TG $+5v % R
lo2a 210 5 heo 5112 SR- 8
038 29 B 5 ) 32 d,
_6- J -
I|03A 2 8 5 %) ; s 3 .
16 CNTR
' 158 4 ol = L
| u—A4 5 1}, 1,50
| 262,341 6 12], | u-e3 TP-C
M 1 Lhc 3
| 13 10 13 15
| +5v .| 148 9N . [ 1 a>e O X
12 1 sv Nl 14 INDEX 13B_ A06- 02B(16)
| 3.9K U-A30 | A®B ° A02-33A(4)
718 {62 t b 6] acs - 0} L
: A 10 > E3RI slg ~T> i500PF
L) 05 1 63 39K 5 4 |8 =
! R -t j12 c
| 2|
| PRESENT SECTOR COUNTER T
| - " 1 S S0}
. X+Y |1 63—
| 77 15 & fico -0 o
088 6 = = oY shes =112 PRESENT SEC REG 2 258 po2-068(3)
{ . 5
lOSA % shen o) I ahico o [E PRESENT SEC REG 2% 24A . ro7-0gA(3)
Q9B 2 B 12 @ 3 Moo =114 PRESENT SEC REG 2 248 ) 0o-ces(3) |-
o9 24 3l 14
| 1CD Rl O] . 16 CNTR
16 CNTR 8 3 | 1 U-D4
! 1s8 cl 140 2
| . JU-84 u-caa| o 2,341
2,3+1 u—c3c [Ne
I [ 9 Nai
| s
| 7]ale2
| _178[c2 1 263 B
| _{9.53 131 46 P2 IR
[ R U-C2F
l ‘ 15 | +5V +5v X*Yl’l @ =
15
: x"ls’“ 3 cam 6= =1 PRESENT SEC REG 23 31B, 05 0on(3)
23 ——————— C3R2 2
a2 . I O X o shep 2 PRESENT SEC REG_22_30A 407 0(3)
148 zl_z‘ shes =112 ) 4 fico ol g 2308 40z- 10a(3) [
e A % ; oo 21 ER) 3o =114 PRESENT SEC REG 20 29A 0 (3
1582 ) THE O L 16 CNTR
| 348 T Jls CNTR 158
PA TPZ 158 u-E4 :
BB sy 2 NOTE:
L I A ,dy-ce = 62'3“ @ NOT USED.
® | d 2,3+1 9ng) @ WIRING SHOWN FOR 64 SECTOR PLUG.
_ = ¢ REFER TO SECTION 1 FOR SECTOR
S
344 Gl 7 302 PLUG ACCESSORIES. A
. 7]8 |62 10 153
+ 5V 10 |
t c4Rl TN R
Y CODE 1DENT WG NO
284 SECTOR COUNT ENABLE ° MALBUAE AccEss CONTROL AND ‘93;3 c *svo zaso | <l Em
(@ >22.8 TINCREWENT SECTOR COUNT INDEX / SECTOR DECODE
NORMANDALE
DIVISION LOC: AO3 sneer T
4 I 3 4 2 l 1



AV O00ETTEES

€T-¥

4 | 3 v 2 l 1

. +3V
AO3-
178 SERVO READY BN 5V CIR2
(nros-ere 17A_(GAD + RTZ 1a0 Ll 2 L SsoF 28.7K
(11)A04-06B LOAD, RNyep [ L _t[® s g.:x' ’ELIO\;‘
—_— 140 3 | 14
1 10 E
7@ ODD _+ EVEN DIBITS 2! uom " = 0 o
211 195" L0 co
BNR uy-cB P2 1l 75 AO3-
_ _L T 131, U828 )8 — NO SERVO TRACK 278 poassann| D
A03- = NO SERVO
124 HEADS LOADED TRACKS
(11A04-13B ¢ seR
- J £ 21%
10A REV EOT_ENABLE ‘
(ecIAlI=098 TORWARD EGTENABLE : ":° e S500pr s
(251 al1-08a >16A FORWARD EOT ENABLE sal uoae .l___'. 5 /EslﬁO'/- 3 e T8
140 D3 . 39K T
REV EOT PULSE
~| 24 al0-320>—000 DIBITS 2} y-aia | o] e fe Y 198 ¢ ai-148(25) [~
4N s _ 3 o
Bra 1 210y " u-BI s
140 NI I 146 |2 S 78 B 3] & be SET _LOAD 07A
(2 a0 18> EVEN_DiBiTs | 2| e U-24 I Ru-AzAFE 40 Us p2{ AC4-328(11)
lat u-g38
I REV EOT
(A04-21p 298 TEADS LOADED S
148 N4
L[ = 5] v-a38
T 140 PLJONE™™ 9| > c
L3N 146 |4 2] y-aD 2l 4 [
u-cs Ll s 4o |6 FWD+REVEOT 168 ¢ p54-02a(1)
= +—PC 8 5
3nl U-A28 ] u-c38
) l‘;a Q[ FWD EOT _FWD EOT 064 . png-118(10)
‘—- u-a3c 2
2!
> - Lt} 14 Peune—
(71403014 >LA_(GND) 3l u-83a} lon 141 |8 SET RTZ 06B an4 p4a(1)
—_— 10N y-83C
(1siao7-05a SI2B_RTZ SEEK oy
e o 1 : FINE ENABLE _ 21A
N 28B_TFINE ENABLE 1 1 148 1N 146 |0 A04-17A(9)
(26)A11-23A '[ 180 |3 2] y-a3a U-C2E
________________ - 2N y-e1A
1
(181407- 2345338 HLCVLBITS | 9 fer—5 0 B
32A HI CYLBIT8 |, 10 501 a8 _—
(18)A07- 244 } 8 o he CLEAR LOAD 078  po4.ns(in)
(19)A07-05>\1B_BUSQUTBITO 1 nf, u-p2 of voac
{19)A07- 045 5288 BUS OUT Bl]T I M ; MAX ADDRESS FAULT 338 0. ool
(18)AO7- 10A 26A BUS OUT BIT 2 —13 | A>B :i 9 146 he i 3
rm——— - 0L A-B u-c2bp 33A HI CYL BIT 8
L} - _—
1oy 716l a<sfZ—Q | UB1AOT-24A > T YL BIT 0
t ozm . | 191407-058
| A 8 118__BUS OUT BIT | .
EAY s 1 (19) AD7-04B ! NOTES: -
(©) ] M ! (18) A07- 104 >25B BUS OUT BIT 2
4
L 1 2 :(18)A07-IOB 26A BUS OUT BIT 3 Q@ not useD
I L I r———=-= 2 FOR AO3 VOLTAGE INPUT
22A BUS OLBJT BIT) [ ! PINS SEE SHEET 7
S I Lo
AO7-1 ; ] = 1
z:i)mg;gg 36 = ; ol®| s 1 BUS OUT BIT | (3 NOT USED ON BJ701 J/K UNITS
3A 5 | 1 u-p3 12 ! ! _178 »22A 4 ! (8) USED ONLY ON BJ70I J/K UNITS
(18)A07-14B i L1ala 5 a o |u | (18) AO7-17B *—|233 .
(18)A07- 1A 5234 6 : 12}, 140 P& 134 y-pip :(IB)AOT—MB e
(18) A07-09A>32 LA Bl asfs——2u-oe | BYAOT - LA ST HIGH A
bl R N | NS 7% 1(7)A03-05a >222 A1
ON CYLCYL SEL 7hel  acs |20 | teaor-ooa 528 T
(30)A13-07a,278_*SR_RDY e, MAXIMUM ADDRESS PROTECT i J
5
418 CODE (DENT OWG NO co Jrev
al, RUILBRYY  ReVERSE EOT PULSE AND 19333 | 0 | swo oz
3l M MAX ADDRESS FAULT 7490
— NORMANDALE
il DIVISION LOC: AO3 SHEET 8

4 ] 3 A 2 | 1



VI-%

EY 00ETTEES

>

4 |

2 FOR AO4 VOLTAGE INPUT PINS

SEE SHEET 10

NORMANDAL €

OIVISION LOC. A04

2 ] 1
—A03-
(30)a13-328 I0A CAR BIT O
0 @ FWD EOT
o0 (o LOAD + RTZ + SEEK ERROR
< .
K .
104c ) SEE 57
4RI 2[8 A04-
DIRECTION e
X 1on 0 p3 REV SEEK 08A¢ AQ9- 228(20)
A FWB + REV 5% 2 9 1 "AI2-21B(29)
zoaI3-iz8 > T o CRL
30m13-07a 5058 ON CYLeCYL SEL | T AT A3
L2 B N\ - FWD__SEEK O7h pos- 238120)
U-B48B A12-16B(29)
oy A3RI
5% ;
'AI\(ZRI )__ 13 & o | SLOPE
5% Py | Y
2R3 2] 40 o 23 ad® SLOPE O3B ali- 16a(26)
U-84D 9 1
121K U-B4C C 8
* Brlg U-A38 ®
! N CYL—] AG4- Al3-
eolmo9-24p SISA N cvi sense [ L] o N2 : s . on cvioer A%% 22)32.32322?’
D 175H P
U-C2A ]
__[ oo A ON CYLINDER 03B 5 s nan(i2)
et ey 10 Rl
310 175 ]
she "M L—— ()00
1N u-a3a ;
- -
FINE ENABLE s FINE LATCH
(8)1A03-21a >TA FINE E 10 |;5 [——59 ! GCOARSE ey
< 8 i 8 16B_ 5.
(311813-06a578 T <1 ! o e UN e A12-22B(28)
”@\[ HEADS LOADED i3]a y-cic
[ T
——— FINEe HEADS LOADED
W @ LOAD+RTZ ol 2 ]E 9 8 . 0.6A
0lF START _SEEK _ M All-238 (26)
U-C4C
|o@ ON GYL » CYL SEL 3 : ; AQ4-
BIC) . 2N a2 INE 168 al2-178(28)
v u-c3a
3300pF | BIRI E—
120% 38.3K
98 o per 4 s[ s ] 13 a
(23A10-078 140 120 172m ': 8 12 GATED CYL PULSES A A|l-12A(26)
(23) AI0-08B 27B___CYL DET B 0 L U-cap ) 141 AI3-038(31)
L-0IC lel18mS U:D2A
sy CYL PULSE BLANKING 308 )00 oo
AIR!
T—Wv—« CYLINDER PULSES 228, Aj(-13A025)
u-p3p —
- ()0
1 "o VELOCITY
146 LsN 1 INTEGRATOR _AO4-
228 T:0 5 . y- C2E 3N a |eCLAME A 5. 10a(28)
{31)A13-07B 140 U-C38
4
U-828 ON_CYLINDER PULSE
148 T 2> 128 r APPLICABLE 70 ELVV/LLVV _. !
(31)AI3-1TA [CODE 10ENT DWG NO ) REV.
CONTROL DATA 19333 SMD 7490 A
NOTE: PART 4 J
@NOT USED. ACCESS CONTROL,

sneer 9

4 [

1



AV 00E€TTEES

- e -
4 | 3 v 2 ] 1
x04—
(z0)a13-328 >I0A CAR BIT O NOTES
[ @ Not useD (® REV. U & BELOW PIN 12 OF U-C3A
|o® FWD EOT 2 Eﬁ@g%“‘l‘o VOLTAGE INPUT PINS SEE ﬁg’ggﬁcggcm AO4-16A. REV V 8 ABV
o LOAD + RTZ + SEEK ERROR (® R _NO_AS SHOWN FOR HFRV REV
10 £ 8, ABV CR'NO 23 FOR REV N
—— @ 1724 CHIPS USED ON OLDER UNITS.
SEEK (® REV U & BELOW USES FINE.
10¢a) E—
4RI ) _ 404-
X DIRECTION 2 > hs REV__ SEEK 08A_ 709- 228(20)
204~ -9 + REV 3% T i Al2 - 21B(29)
S T e —
B .
058 SR RDY I UEDs v-ase afa Sat—erEx
(30) AI3-07A wo D& . FWD_SEEK 974 509- 238(20)
= Al2-16B(29)
oy u-84B e
2RI A2C 5%
3 ]
. + Bl o8 | o ' SLOPE vn
5% —IF 140 S ] SLOPE All- 16A(26)
3 (4TUF AR | oy 12 v-5aD . wo |8 '.f o 175 !
i - C 8
A2CRI nok U-84c [N vz @
T I ON CYL
I5A ON CYL SENSE ] 2 ) il . o LI s I ON CYLINDER
(201A09-248 o 146 b 195 [7sms 2 I, Q)10
u-c2a 3 7 PRE Nl ON CYLINDER_03B :
J_— R _u-aza TN AN A0S5-24A(12)
- 1 10 4
2 | so5us® 2 Fs |2 __J
’ | heNg 9 3 cg 175 6 ———@IO
YAz L NG U-a3a)
A azcz |5 i3 5V
< IUF A2R2 —at —~t
3sv L;_w_.]
249 K ° FINE LATCH
(81803214 >7A__ FINE ENABLE a] o - 204-
- 10 COARSE
78 T <1 ) I ; 145 Ke | N ., fe COARSE 168 a12-228(28)
(31)A13-06A u-ClA 10N
||® HEADS LOADED 13]a y-c3c @
—_— L INE+ H ADED
(o) [OAD+RTZ ®T}E ENmar FINE+ HEADS LO
START SEEK © 148 P 0BA  All-238 (26)
o OF START _SEEK 8
' Bic2 yocac
ON CYLeCYL SELe A (L. sy 13 .,
SR_RDY BICI Sesu| Jue S A o —_.@
10@ sy W5 | eirs u-can ; (FINE- HEADS LOADED
3300pF | BRI 260k lag JHOACHEA s i7mioe)
120% ¢ < @ — 2} o | ® 204-09A(9)
A0 8.66,21% 15 14 = N
- 1" TIL ho =
288 CYL DET A o[ s ! 3 = .
(24)A10-07B o s o — ﬂg 1 SEED N R 13 d8 1. SATED YL PULSES A All- 124(26)
(24)a10-08p >2TB__CYL DET B 0 . = R g PN . cap — - AI3-038(31)
U-DIC N 0.8m5 U-D2A
(9) A04-16a >22A [FINEHEADS LOADED) Y CYL PULSE BLANKING 308 149 p7p(2))
39K CYLINDER PULSES 225, A1-13aE25)
y-83 —
+5v T:=0 @ 0
J N VELOCITY
—o 146 | sl INTEGRATOR _AQ4-
B 3 1 U-C2E 3N g |E CLAMP  13A 415-i0a(28)
228 T:0 A a
(31)A13-078B A 140 U-C38
y-p28 [ ON_CYLINDER _PULSE @ "
(31)AI3-17A 148 12128 APPLICABLE TO VLYV [CODE 1DENT OWG NO co REV.
CONTROL DATA 19333 c SMD 7490 EK
. ACCESS CONTROL
NORMANDAL £
owrsion LOC. 404 swett 9

ST-¥




9T-v%

A¥ 00ETTEES

4 3 ) 2 | 1
ON _CYL e CYL SEL* SR RDY Do
ON_CYLINDER O
9{c)
9A OFFSET COMMAND PULSE FORWARD EOT
(ZG)AIIfOSAQ {G)9
TIED TO AfRI, STATIC "1"
898" oN YL+ CvL SEL-SR RDY SEEK
(30) Ar3-07a 228 ' O
a0 L 1 SEEK 088 0)
u-820 J—
SEEK 08¢ a11-138 (25)
\
L I
70 2
9@ 3 [PE R L +5v
>N u-e2a
BT I SEEK
. 1
E3ct 0 8 END  32A
AQ4- e * T?b 141 ————"""< 4n02-054 (43)
(81a03-06a S8 2 |;| 2 Four 2 u-Eac
13 N *10%
U-E4A .
P 15 s s
”@\F UNLOAD HEADS " T 10 ) ) SEEK ERROR
AGa- 2 '_'> 193 O] s pe H 'l SEEK ERROR IIA
(26)Al1- 128 23A QFFSET COMMAND PULSE | 3NR No 13] y-e28 0 141 AOQ2-23B(6)
5V UE3s u-p2¢
TSV 500ms
E3RI E3c2
K
5%
27opF 12 1
5 [N X 13 140 1l
A |'p o8 y-0ID JE—
ETN N N START SEEK @ R
SERVO _READY 1.2 USEC
n{n)
1
103338 S22 MAX ADDRESS FAULT 3l e b2
y-c2F LOAD+RTZ
|:_| SEEK a4
5 I A L S ERROR 198 a13-25B (31)
LOAD +RTZ SEEK |4 140 u-c4a
u-pig

n (o)

" @MAX ADD FITe (FWD EOT 4+ REV EQT)eSERVO READY|

MAX

___@9

ADDRESS FAULT

CF) Il
AO04-
S48 L .5y TPA TPZ
NOTE: r T APPLICABLE TO ELVV/LLVV
@ NoT useD pla 4 CONTROL DATA oo Tor C oG o N
344 = L ACCESS CONTRoL, PART I | 19333 SMD 7490 A
NORMANDALE
DIVISION LOC. AQG4 sueer |0
4 3 A 2 I 1




dY 00€TTIEEB

LTV

4 | 3 v 2 l 1
ON CYL e+ CYL SELe SR ROY @9
ON_CYLINDER
9(cH—
D 9@; ON_CYLINDER D
l" a
140 P2 4 ! A04-
2|, 828 ] 140 18 ON_CYLINDER 03A ﬁ%z};,’sz;(%)
Yo —— | 5 DNu-838 -
(301 A13-07a 02B ON CYLe CYL SELeSR RDY @9
TIED TO AIRI, STATIC 1" [ERR J. SEEK 088 @
7 SEEK 30A.  AI1-138 (25)
FWDEOT
, {6 )9
T=0 2 !
9@ a a3 & +5v
rib u-£24
< E3R3
s 38.3K 4 ] SEEK
¢ A04- — Em’ 140 [° END 322 JAO2-05A (43) ¢
- —— < -
5
8)403-06a S8 FWD EOT 2 ", +5v gour u-DIB
—— < Vv
LOAD + R1Z 3N £10%
1{p }— " E3RI  |*
= 2 s 14 9
N CR UNLOAD HEADS 5% | o s SEEK ERROR
808 2 _‘.|> 198 o - SR ' le SEEK _ERROR _IIA
pj 40e-0a 238 GND [ TN ol 3] u-e28 N Y A02-238(6) <«
u-
_L—) +5V! 500mS L-Dac
= E3C2
270PF - 2 T
—_— ! | 12
(26) All— 09 5054 OFFSET COMMAND PULSE N ran KX 3 141
L4 | 195 u-EIA [
ETN N N START SEEPL@ 5
B " @ SERVO__READY 1.2 USEC B
HDS LOA
”@7 S LOADED
(199A07- 054 S2TA_ RTZ SEEK
.
1a03-334 >Z9A__MAX ADDRESS FAULT B3] 6 N2
u-c2F [—_—— ®  LoAD+RTZ
— T e Y ~
SERVO READY 2| 148 AI3-25B (31)
“@ U-Cc4A
—<LVv)9
" @(MJX ADD F!T+READY}e(FWD+REV EOT)
AX ADDRI FAULT
A M DDRESS FAUL = A
A04-
348
S48 TPA TPZ
NOTE sV T APPLICABLE TO MLVV
® NoT USED 1A 4 CONTROL DATA 19333 | B | 'svo ras0 | [
@ 172H CHIP IS USED ON OTHER UNITS. 34, = : - ACCESS CONTROL, PART I cu
NORMANDALE
DIVISION LOC AO4 sneer |0
a4 I 3 A 2 I 1



8T-¥

gY 00€TTEES

SERVO TRACK
AD4- FLT LATCH
334 SERVO TRACK FAULT |
(8)A03-27A 1 AO4-
[_g_h 181 SERVO FAULT 318, A12-024(29)
(4) AD2-27A U-EIA
(16} AO6—-10A D
(19) AO7-31B
(12) AO5-21B ——————
® JAZOBZ- I ;
0
318 MANUAL FAULT CLEAR+ POWER UP CLEAR :) a1 5
= AT = U-Eic 141 SERVO REA 07
SW 338 FAULT DY B¢ A03-178(8)
(12)A05-138 U-EIB — A05-25A (19)
(29)AI2-07A ——] I __
{14)A05-33 98 25 SEC DELAY SERVO  READY Do
NS ,,84.< )
3 SERVO READY 108
238 UP_TO SPEED ! 2. 140 -Al3 -05A (30)
(14)A05-178 > ) X .
6 U-B2C H
.2 | LOAD | s omm e 09~ 16812
51 U-pan s : HEADS LOADED 218 , A99-168(2!
(8)203-074 328 SET LOAD ; \a LOAD_HEADS 298 p12_078(28)
(8)403-07p 5238 CLEAR LOAD U-€48 LOAD_HEADS 254 . aoe-1spi20| C
+5v BIZ 128 ¢ ar2-08A(28)
+5V 9n
C2RI ] 10 1
2] 143 D)o,
s4-L 1K —_ 3 1 l — Aoa-og'o
® 5% U-D4B \72H LOAD + RTZ 06B__ All-108{25)
Ngiﬁ“' HEADS ' ocR 1 1 BUSY LD + ¢ 2?3:'.4276:(&)0)
G - RTZ_LATCH -
N 248 LOADED "\ EIN R . -
- 7
L c2D o] 10 6 . (MAX. ADD FLT+READY)®
u-838 5lal ! FWD+REV EOT
2} 145 he )0
u-cia !
5 a R 3l8e
1720 & 2 T2 203
4 2 ]
u-D38 | 140 1] a0
|
(8)A03-06p >22A SET RTZ U-DIA U-B3A B
5
3 |: BNTE ], — ____ aA0a-
2 1 2 | 172w UP TO_SPEED + UNLOAD HEADS 26A. ,\ »sg (a5)
U-028
U-D30
(@1403-168 24 FWD +REV_EOT .
(14)A05- 264 5288 UP TO SPEED
S01UF L
c2c1
c i
J205 JAO2- ERAMIC T~ ;
2A 12A UNLOA
LOAD HEADS 30 a6 |4 UNLOAD HEADS @,o
ON_CYLINDER PULSE u-c28
9(B A04- pp9-25B(20)
O A HEADS  LOADED  I3B A|0-27B((24)) A
10 eF MAX ADDRESS FLT A03-12A(8)
NOTE I‘:s APPLICABLE TO ELVV/LLVV
NOT USED CONTROL DATA DWG NO co |ReV
0} u-cac ﬂ SMD 7490 AJ
(@ LOCATED ON OP PNL. SERVO FAULT, LOAD
normanoate | AND RTZ CODE IDENT | SHEET PAGE
3 FOR AO4 VOLTAGE INPUT PINS SEE SHEET 10 DIVISION 19333 1
4 2 1



dAY 00ETTEES

6T-¥

4 | v 2 I 1
SERVO TRACK
AQ4- FLT LATCH
(8)A03-274 5334 NOSERVO TRACK 12 T 04
40 SERVO TRACK FAULT 31A. p12-024(29)
BNy-oi0
D +5V
EIRI
$ 3.9K
J— 1] ] +5%
318
(121405 - 114 >3 3 FAULT CLEAR .Z A ; = .
112) A5 -138 ST 338 FAULT +SERVO TRACK FAULT u-Eic 3] 4'0 8
(29) AI2-07A U-EIB s |
u-B2¢
(14)A05 334 $9B_ 25 SEC DELAY (
238 UP TO SPEED |
4)A05-17
(4) -178 1 = B . A
3] 143 H)e
= LOAD l _ A04~/\:20
. U-D4A 5 " HEADS _LOADED 218 Aogtéﬁ‘é gl))
328 T_LOAD
(8)A03-074 oo :fsm — AN & LOAD HEADS 298 . a12-078(28)
C| (s1403-078 u-£48 LOAD HEADS 258 . p09-15B(21)
¥ T vop ™ A2-08alze)
T : -,
-1
(47)4205-108 C2RI T 130MS :g u:a s 9,I0 Al3-26A(30)
F 4 4 SERVO READY
N uBT 3N y-pas |712H SERVO READY 078 A03-178(8)
3 HEADS (0o T 5 BUSY LD + o AO5 - 25A(14)
O‘_)) A 24B LOADED ~;, 9 s P8 U-C4B RTZ LATCH
P T2 X " LN =
L ® u-Cc20 10n] 4 16 s (MAX ADD FLT+READY)®
9N y-e4C 2] ! FWD+REV EOT
145 K6
5 —1 10
u-ciB
ol =6 ol
6] 148 . a K 3 2 e 2 1 A04-
- I72H 1
S U-038 I w0 L3 | a0 SERVO READY 198 413-054(30)
B| (81a03-068 RT I N . U-B3A -
10
§ H'” 6 13 a8 | —___ AC4-
<0} UF r 172H UP_TO SPEED + UNLOAD HEADS 26A
CERAMIC =< C2Cl . 12 All-258 (25)
T u-D28 2N b3
— (8)a03-168 222 FWD +REV_EOT
(14)805- 264 5268 UP_TO SPEED
[aa @)
4
I( 6) ®l '\@
/205 9a02- | -
058 2A 1_12A START 3 4 1 ——
[__ —>>—>, 146 UNLOAD HEADS @]0
o (B ON_CYLINDER PULSE u-Cc2B 04
AN9-25R(20)
A 5 MAX ADDRESS FLT HEADS  LOADED 138 A0-278(24)
10 {cF l AO3-12A(3)
NOTES: 17 2H CHIP USED ON OLDER UNITS. @no
(@ noT usED. 5 “;6 6 APPLICABLE TO MLVV :
@ LOCATED ON OP PNL. U-C2C CONTROL DATA OWG NO co [Rev
L. SMD 7490 cz

3. FOR AO4 VOLTAGE

INPUT PINS SEE SHEET 10.

S/C 10 AND ABOVE AS SHOWN S/C 09 AND BELOW
{31) A13-33B.

C

A

NORMANDALE
DIVISION

SERVO FAULT, LOAC
AND RTZ

LOC AQ4

CODE (DENT [ 3mtet Ta.
19333 1

t

a4

I

2 1

1



0C-%

HY 00€TTEES

N

____________ —

® a02-2741(4)
A06-10A (16) !

- [ W o o wee

AO7-31i8B (I9)_l

|
|
|
: | 1 500 —NO, FAULT LED DISPLAY 138, O ..,
| - A04-338 (11}
L U-B3E Al2-07A
1L ese
} ,T.OMJF 2N ®
bt 201 NI 2 TR0
P " 3N u-p30 onl 143
lzsG\F\/OLMGE FAULT | . 12 7 3 o] U-F38 |2 FAULT 31A: noo- |38 (6)
. N 2N y-p3a 3
R [—
__________ i
'_ i
S — | liox ,
Aoozéa ! |A2?55- OPERATOR PANEL FAULT CLEAR 8 US {2 12 B 140 |8 FAULL@ 14
(42)4P201-028 I| : ¥ POWER_UP CLEAR — ;‘ e 1] 10 1 I9 y-E5C n02-27a (14) B)
141 U- e — -
Ll 5 u-ol«aa C4D 5 FAULT CLEAR A, 409318 {11)
y\2-----------—---- ]
L e . - _I |
|
(190 Ao7-068 £22 MASTETiLi:l?LTcziE':RDI?:(I;_';Z??T‘::ULT STATUS | | !
+
13®7 ] 1
—-_— - - +5vV G2
r | et
1 S |
(41) ya0I -0ga 5288 WRITE FAULT 4 a 2 U-E4 20 JAO2/PA2
ADDRESS MARK ! i 40 P 201 55 15 WRITE FAULT J/P 201-12B (42)
278 ENABLE DELAYED | 5 3 |
6) A02-02A U-ESB 6l _
&) 30B_ HEAD SELECT FAULT 1T e N JA02/FAS2-27B (5)
(39) JAO1-08A T T Lz & pu N 13 _HEAD SELECT FAUL 30A 108
- u-E5D i v - L 4/P201- 108 (42)
0 . _esce sI L AD2-158 (5)
MASTER FAULT CLEAR 05 T Loloe JAD2/PA2
(13) A05-258 ~————— [ 1} 238 = 5 12 WR|TE « READ_FAULT 23A o8
(19) AO7-03p ~CLEAR FAULT STATUS - hl() = o B J/P201-08B (42)
6l L A02-25B (5)
(6) A02-05p >24B WRITE GATE AN '|3 a1, —Ner T — \ep JA02/PAZ
s 140 8 . = NS - i2s 10 ON CYLe{W+R) J7P201- 138 (42)
U-D58 U-D4A Gl
e — — A02-31A {5)
(6) A02-04p >22B_READ GATE ol T |3 I L zr ~ |
|23 U-D5A .}Eb | @ |
[ T s of 140 P = I
12N y-psp a0 N8 -r—hl, y-D30 l 140 N84
J— 1 10],,-
(9) A04-03a 24A_ ON CYLINDER 9] osc L AL +5 N & g it o |
_L_paa 4c2 | s1 2 Ky
j_\ #OIUF I.OIUF u-D3B
= = I_ _______ _I
NOTES: (©)USED ON LLYV REV L& BELOW
(@) NoOT usED.
(2 FAULT CLEAR SWITCH LOCATED ON SWITCH PANEL ASSY.
USED ON MLYV REV M & ABOVE.
'CODE 1DENT DWG NO co REV
3. FOR AO5 VOLTAGE INPUT PINS SEE SHEET 13. CONTROL DATA HEAD SELECT, R+W AND 19333 74 DE
(@) s/c 10 WITHOUT 48140 AND BELOW SMD 7490
: rrr— CYLINDER FAULT
(5) s/C 10 WITH 48140 AND ABOVE . DIVISION LOG: AOS sneer |2 V
4 I 3 4 2 i 1



Y O00ETTEES

1ic-v

5 I 3 v 2 | 1
A07-038 (19) CLEAR FAULT STATUS CLEAR FAULT STATUS A05-23B (12)
+5V
p B3R!
IK
razv NO. MOMENTARY X7Y
1 ° o MASTER-CLEAR 5] 200 -pEs
C5RI0  CSRI ¢ 20
Vaw [ e 1 +5v
TEST 05 =
a SELE- v -
"o CSCRI | covpi | SLED l * 258 < CLEAR FAULT STATUS + MASTER FAULT CLEAR g3r2
CSR2 c5R3_L_c5CI
6e2V Yok 26)K-TN«OIUF $C5R4
£1% lt'% I g POWER-UP MASTER CLEAR N _MASTER __
= == — >—<N FAULT CLEAR
= +5V = = tl 2.0 SEC x7Y N
+ 5V 5 )UE—B‘ 3 200 - 4 N 12
C5RS u-828
1610K
1%
'AG6- 10A (I€)
CSR7 +22V X7Y 05- )
A0S5- 1" AQT- 318 (19)
P 2] | .-he 200 PWR_UP ,CLEAR °5-5<A|5—gsg 39)
3 ,2 - All- 05
ot U B3B Al3-07B (33)
+5V
" X7Y
-5v ()5
s CSRE 200 P ,
1K U-c2F A0S
* VOLTAGE FAULT 164
+5V
&} B4R3 "
! [ 13US t2 o ® 1K
1] —_ a
202 Gcs S —
2 128 y-830 53 202 -8 VOLTAGE FAULT OY 214
1)) 4 9
= 1,2 +5V v-BaC
344 = = B5R3 ) B5R4 5161
TPA 1649K $ 133K
1% {a1% I B4RI
= -5V 349K
12A -a2v
O] S— Y01
6 ~VOLTAGE FAULT 108 _
G2 B4R4
ASR4 e IK -
5.90K U +sv -
*1%
—20Ve—WA- 2h ¥ ke VOLTAGE FLT
ASR5 ASR2 S e | AO5- JAO2/PA2-  P/J201-
ls10K G! 1 148 148 148
!:’llg/.l,( 1% 2 2] 140 [P OLTAGE FAULT 148 5/P201-14B (42}
I Y 2 ke
= sl ¢
A5R3 !
ASRI 1o21K B
W £1% !
ASCRI TEST = -5v
¢ . SELE- — AO2 - 17A(S)
A5R6 A5VRI | CTED A5R8
PR Sl P LA
v 4.64 K
L +|6‘/. : T' u-c38
-22v = = =
NOTES *
@ NOT USED.
@ S/C 10 WITH 48140 AND ABOVE .
3 173H CHIP USED LLYV REV E 8 BELOW [CooE 1DEnT OWG NO co [rev
ELILILRIILE POWER UP , MASTER CLEAR 19333 c SMD 7490 “ov
AND VOLTAGE FAULT
NORMANDALE
DIVISION LOC - AOS sMeer |3
4 | 3 A 2 1




ce-v

L 00€TTEES

4 | 3 2 | 1
@ = READ ENABLE
TWRITE PROTECT sW . +aey powy
] ' ! 08A ' s B3R4 r 2R|
—L 140 AN 100
'L@ 1 1 Ff’b U-E38 ¥B3cRI | Y2CR2
(6) AO2 -05A __OFFSET WRITE PROTECT 27A B3CR2 18385 Q2 D
L <
A08- 148 siew | Loen
b _
JAO4- cort 10K LOCK-TO-DATA [4A 0)
09A  32A FAULT POWER STORAGE L
N 680K | =
o S SOOUF |
@ T sovee 6 Ir ls |s
[N
S ol FAUT 1 oAl 9'6/ E2CR —
ULt _ | LAY A02- 13A (6)
> 12{(H) 200 .4 3 2¢ WRITE_PROTECT DELAY 3B
1 u-c2a _L U—,Ez , - JAOI-I3A {40)
-l-o.a sec| oV i
”Ev i ® core | YE2CR2
s C3R3 _ 390 =
20K
FWR UP CLEAR +5v
PWR_UP_CLEAR ____le
13 (w)—WR_UF_CLEA -
25A SERVO READY ®
(11) A04-078 C2R7 1
349K smoz- AN
X e ORI READY 098 1A |
UNIT LATcH 51 200 —pE.4 >——=+5v
+5v READY _ L
C3RS o . ycec] | Lo
196K
D2RI g 3 UNIT READY 28B
2% 3.9K 12 fo, 175H DY 28B; po2-24A (5)
1} u-D28
ENA e B
r 2 T S
D ! 10 8 UNIT_READY 294
3 {0 u-D2A O 1ai 0)
15 () N |—_b U-D4c
1245MS
® o—
8 SPEED OR VOLT FAULT 21A
1s {F on] 190 a13-15a (3) - (B
VOLTAGE FAULT U-cac
i3 (r) +5v UP TO SPEED 178
A04-23B (1)
B4R6
349K +sv
15 () 3 c2R8
! aa 8 X7Y oK
—{ U-B. 5 143
2| UFsahE 9N 00 |8, 25 SEC DELAY 33A, pou_0on (1) |—
: vo| | &gty
+5v o
bRz b8 ! - BRUSH CYCLE 268
> BIR: V- —_———————
K 32 MEG UP TO SPEED 264: nog-26B (11
| | 9N NOTES: (@ DELAY TIME FOR REF ONLY.
— E ] | 8 | NOT USED. WRITE PROTECT SWITCH LOCATED
ki "Bli'l-?/s il Zx&le fo U'-4E°30 3 ED ON SWITCH PANEL ASSY © ON SWITCH PANEL ASSY. A
15(®) ot v sI6 T Tev - (®) LEp Locar (6) CAPACITOR LOCATED UNDER LOGIC
«OIUF 3 = 3. ggg&o% VOLTAGE INPUT PINS SEE CHASSIS AT LOCATION JAO4.
u-Bl_V -
T S/C 09 WITHOUT 3783I,37869 & BLW
= [CODE IDENT DWG NO ) REV
E( CONTROL DATA
25 sic ® 8l  MISC. FAULT DETECT + SPEED 19333 SMD 7490 B
DETECT .
oo Loc: A0S sweer 14
4 | 3 2



L O00€TTEES

€c-v

VA . o
4 I 3 v 2 I 1
TR 4 ]
6 +5v
Q) 34 READ ENABLE L 140
—————— 140 . U-E38 c3rz
TWRITE FROTECT SW | 2
1 U-E3A 19.6K
| JAO2- — X7 +a2v X7Y c3c {11%
! w1 08A 13 LJ2 _ B3R4 EN
'® 1 — QQ\—- 200 T 10k 200 -
= B U-B3F BICRI u-830 2100pF
(6) 02 -05A _ OFFSET WAITE PROTECT | 27A B3cr2 8385 Dol D
A08-148B ¢ 72w : A
—2 " 195 __
JAO4- —T0-DATA
09A 32A FAULT POWER STORAGE J Losps e2mi SNR y-caapl LOCK-TO-DATA 134, (7)
> $ 349K SOK TTUS
g s
1 |
2¢1 ’ l
_30vbe —I—Ec . el7sl5
JAO4- Al6- j_\ i’°/= T b 1L E2r3
9a ol Loly o —
le FAULY L 200 -p&s, gE2R2 ooyl RN a0 _ WRITE _PROTECT DELAY 318, AO2- I3A (6)
u-c2a j ¢ R = JAOI-13A (40)
N Lo.s sec| 3V E2CR3 ¢ E2R4
+5v = T = 1 18K
= C2R6 | =
S C3R3 220 £2cre K _sv
S K
+5v
13 PWR UP CLEAR r-_____‘c
25A O SERVO READY
(11) A04-07B cor? 1 ®
+5v — 39K woz- S
2 UNIT LATCH 31 200 -p& wNiT Rezoy 098 134 5V
] +5v ‘
e L LF§R5 o . RE‘I‘DY u-cac Lo
S DK b o€
c3c2 1% ek 2 I3 175m 140 |2 UNIT READY 288, 5cp-244 (5)
& 1|, u-oze L y-E54
343UF | pec YN h8 ¢
i AE™ ) o : 175H : AN
1 0 y-p2A 10 8 UNIT_READY 29A
12 |! 3 141 O]
15 (D 195 TS [
LSN™ y-c3s P2~ INR % [j
12.5M5 ()
2 ]
5 & 140 |8 . SPEED OR VOLT FAULT 21A, »13_isa 31 |B
'3® VOLTAGE FAULT 1on] \-cac
*v UP TO SPEED 17B. s04 53p (1)
. N +5v
IXC )
7 3 4 — CzRs
p'{ u-B4a 5 | 143 X77 s
2 |U-F3a & 9N 500 8, oo 25 SEC DELAY 33A. 0,4 6op (1) -
! u-c2p 648UF
&V
+5v <
BIR! BRUSH_CYCLE 268
3.3 MEG UP TO SPEED 264, rSa_sem (1))
9 | NOTES: (4) DELAY TIME FOR REF ONLY. |
8
sleir Ic3  +| BIC4 ko &1 (D NoT usep. (5) WRITE PROTECT SWITCH LOCATED
AN | A
15 () — — T'OIUF ’IEQBUF O uesc (2 LED LOCATED ON SWITCH PANEL AssY . o SWITCH PANEL ASSY
v 96 L L 3 205 NP (®) CAPACITOR LOCATED UNDER LOGIC
2 3 = = FoR VOLTAGE INFUT PINS SEE CHASSIS AT LOCATION JAO4.
u-8l_v SHEET 13
_U S/C 09 WITH 37831 BUT NOT 37869
= 'CODE 1DENT DWG NO o | meEv
25 SEC CONTROL DATA
® - MISC. FAULT DETECT + SPEED 19333 SMD 7490 B
NORMANDALE DETECT
DIVISION LOC: AQS sueer 14
4 I 3 4 2 I 1



ve-v

HY 00€TTIEES

4 | 3 v 2 l 1
4 ]
@ = L | a0 +5v
2 140 - U-E3B C3R2
U-E3A +42v 946K
- X7Y 7 c3cl 1 +1%
9a02 13 12, B3R4 KN o )
(42) J/P201-098 A 200 v 2RI 200 -
y-B3F 82450 u-830 2700PF
. +10%
D (6) AO2 -05A __ OFFSET WRITE_PROTECT 274 B 2 N -
AO8-~14B yeap ALIGNMENT WRITE Paomq I ‘IJ;; —
JAO4- E 7 144
09A  32A FAULT POWER STORAGE | S83RS R u-c3a ®
> T70S
r3F e -
! 5ovuc_: Ezcl
" +10%
Jla?:- AOIIGA- = i X/Y E£2CR3 WRITE PROTECT DELAY
= >—>>— 12 FAULT 200 —-p2 E§29RK2 (TO WRITER) 318, AO2- I3A (6)
ol (H) ° S 3 bt JADI-13A (40)
= u-c2A J
I
+5v - - R
® C2R6 1%
s C3R3 220 E2CR2 K oy
S 1K
SOWER GPCLEAR +5v
Cy o RO
N a0s-078 >258 SERV ERY sa02
4 -
+5V63R4 5| XY le UNIT_READY 098 13A
tcara uNIT LATcH 5| 200 —PEed 4/9201-13A(42)
10K | S3RI v READY
*i% $ 3ok &g’;a o . | y-c2c
SEK. S
caca | 1% 325k 2 {op 175 e 3¢ 12 | UNIT READY 288 po2-244 (5)
i3 1}, uD28 U-ESA 140 11
- 3e3UF | TP-C LTINS 8 13N y-g4D
+20% a 5
e S
. 1 %I.ﬂ.l‘ o 2 leo 273 |09 ' UNIT_READY 29A
2 | c3c3 3 |, UD2A 141 ®
5 (o) 195 <OISUF s LN y-pac
LI3IN u-c3g p2 +10% ! R L‘
T
9
1 ——————
B e ] e 8 4 UPTOSPEED + VOLT FAULT 21A, » 5 1sa (31
A @ VOLTAGE FAULT -c4c
+5v UP TO SPEED 178, »0u 538 (11
® \B4R6
S 349K +sv
2 >
15 {6 )
<} | 202 L3 B cars
—1 U-B4A 5 143 X/Y A 33
] > |u-F3ah8 9N 500 L8, o Se L A04-098 (11
u-c2p
+5V ' h 2:,8“
+5v = _
BIR|
Yare lars BRUSH CYCLE 266,
Ik $33K 33 MEG UP TO SPEED 26A; xp4-268 (1)
1 2 T | o NOTES:
A BICL e lelr [5 Blcs +| mica | | 1O 8 (© not usep. DELAY TIME FOR REF ONLY.
15 (E) )I R 1A ° ]_\6(, U-E3C 2, LED LOCATED ON SWITCH PANEL ASSY CAPACITOR LOCATED UNDER LOGIC
WJUF Zl—hl US'B? 1s= = 3. FOR A0S VOLTAGE INPUT PINS SEE CHASSIS AT LOCATION JAG4.
i S/C 09-40 W/37869 USED ON.LLYV REV L AND BLW.
= CODE 1DENT DWG NO <0 REV
CONTROL DATA
25 sEc @ MISC. FAULT DETECT + SPEED | 19333 SMD 7490 AJ
(&) 1731 CHIP USED LLYV REV E & BELOW Py DETECT
DIVISION LOC AQS SHEET |4
4 I 3. 4 2 1




Ve IR e ,
o v
w 4 | 3 2 | 1
= [ih !
= 6 +
w ® £ . ) s .| 190 v
g 2 }40 * U-E3B c3r2
~2 lu-e3a +4 19.6K
> 4802 3l XY 12 B3R4 X7Y cact Yxi%
< (42) J/P201-098 200 ~ e 200 -
. U-B3F U-B3D 2;?85F
—_— A
D (6) AO2 -O5A __ OFFSET WRITE PROTECT 27A B3CR2 > D
A08- 148 < ¢ , 16
04 3 S 14A
09A  32A FAULT POWER STORAGE I $B3R6 EZ2RI R u-caa
Fs x> S 3.9K s —— ®
500UF
50VDe | +[ ez ®
- Al6- T 0% 2 '
— OIA OIA FAULT. = XY ke Leere Laly WRITE PROTECT DELAY _
> 12 (H ) 200 — 329K AN y-E2 v v o—hi (TO WRITER}) 318, AD2- I3A (6)
= U-C2A : ~ o JAOI-13A (40}
RS Lo.s sec| +5v E2R3
+5v = 1K
t C2R6 *i%
$C3R3 220  E2CR2K By
c 5 POWER UP_CLEAR +5v c
~ 258 SERVO READY
(1) A08-078 C2R7
+5v | ] 359K JAO2-
¢3R4 SRSy 098 13A
BB ET UNIT LATCH S 200 -S4 UNIT_READY ¢ 3/P201-13A42)
% s iﬁ%‘ ek 10 9 2 I u-czc
. 02R =
cac2 1 2% sv 12 {op 175 140 |34 12 UNIT READY 28B; sco-24A (5)
11|, u-D28 Ejh U-ESA .o |1 :
-» TP-C FEIN L8 138 u-e40 <4
4 5
4
. m . ;oI 2 |2 113 — _
12 c3C3 3 u-02A 10 141 |8 UNIT READY 2SA @
150 193 +O15UF 1
UIN=" y-czp p2- 7 2i0% INg & Ij y-b4c
1245MS = 19
M @ . |
o] 20! 5 N -
B 15 (F u-D3C 8 UP TO SPEED_+ VOLT FAULT 2IA _
s TR 0 U{:gc Al3-15A (31) B
+5
Vv UP TO SPEED I78B A04-238 (1))
5 B4RE
1 6 2 $3.9K *av
201 P )
4Eumaa | 202 P2 4 geRe
p— U-B4A 5 143 X/Y
-] (6 ) I > JuFsaps 9N H00 |8 — 25 SEC DELAY 33A 40, con (1) —
+5V ! y-c2o 64BUF
. 139
lare lars BIR| - BRUSH CYCLE 268
SIK 3 3.3 MEG et
3 333k . UF 70 SPEED 26A, 54 26m (1)
9 ] NOTES:
8
A l5® Bl . "la X O Bic3 o] Bica | | WO = (® Not useo. (@) DELAY TIME FOR REF ONLY A
71 4 '\; 'SI:/ T Tev U-E3C 2 LED LOCATED ON SWITCH PANEL ASSY @CAPACITOR LOCATED UNDER LOGIC
| L L
JUF 2[-” RN E = 3. FOR A0S VOLTAGE INPUT PINS SEE CHASSIS AT LOCATION JA04.
T S/C 09-40 W/37869 USED ON MLYV REV M AND ABV.
25 SEC @ CONIRUL DATA COUE IDENT DWG N w Rt v
ok Ll MISC. FAULT DETECT + SPEED 19333 C SMD 7490 DE
NORMANCALE DETECT g
DIVISION LOC: ADS st 14 [/

qZ-v

2



9¢-¥%

AV 00€T1TECS

+5V
t
A05- EY o s
3
(28) All-OTA g:: UNIT_SELECT 25 13 o 5o,
(25) A11-06B UHIT_SELECT 2 4| V-2 +5v +5V
068 UNIT SELECT 2 12
(2ol al1-038 o7 ) UNIT_SELECT 20 132
(25) Al 1-04A [ s B4RS B3R3
A osa ENABLE H Py A T -+ IK 7 242K 05—
ENABLE J :,5 A<B 5| 73 N6 1IN 500 -|2 UNIT SELECT COMPARE 12B, sq7_50p (| g)
= +5V =1e uU-B4B U-B3A
_______ 4
r = ME 52
i —o A3RI 512
' JIA:)AZ- AO5- 242K | +5V =
3
) »>048_Losic pLuc 22 ] —
! . ! I 190 p3
: o / ! pan2 2] y-aza 282 2B2R2
X S 648K $2.67K
| 12A _04A LOGIC PLUG 22 | LY 82R3 5 1% . TP-B
I | SV 140 P8 10K o |2 B2R4 2
1 o | 51u-as8 1% g | 324 N io | B2RS
1 1 AsRs Nju-B2B e 324 —4 ‘®I4
. o
. LIB__ 03A LOGIC PLUG 2 9 3y-s24 820
> ‘ &
, | +5V D XC
10
! " ! A3R4 U-A3C B2RT
- A ose tosic pus 2 12°°% i
= A )
I ) & SB2R9 :|°/.,
! ® ! l 140 pU S$lloK
Lo e e — = J 131 y-a3D J__zw.
@ 09A -
) VA2 +5V +5v
38
20528 |7A SPEED SENSOR cen cons
349K 3.9K
JAO2- N X7Y X7Y
O6A _.02A START 30 Joo - |14 j e 200 -2, <©) 4
_L U-c28 U-C2E
c2ct
JIUF
I:ao%
+sv +5v i
%ga;*: o
» -3
SWR—UP 5Lk C2cR2 C2CR3
PWR_UP CLR
13 (W) ¢ b ) 1a
ol
cac2
648UF F)1a
6V
NOTES: -
@ noT useD.
(® LOGIC PLUG SWITCHES ARE LOGATED ON
SWITCH PANEL ASSY. SWITCHES SHOWN
IN LOGIC NUMBER POSITION.
3. FOR AO5 VOLTAGE INPUT PINS SEE SHEET I3.
S/C 09 WITHOUT 3783I,37869 & BLW
CONTRUL DA“'A ICODE IDENT DWG NO <D
S TTow UNIT SELECT ;| 19333 SMD 7490
NORMANDALE
DIVISION LOC: AOS sueer 15
4 | 3 4 2 | 1



d¥ 00€TTIEES

LZ-v

4 | 3 v 2 | 1
+5V
}
S
AO5- . e 3
3
(25) A11-07a 2% UNIT_SELECT 22 0] f so1 +5Y
(25) A11-068 > %’%t_:g_{‘ ]2' 4| VA4 +5V
(25) A1 1-03B LINIT SELECT 2 2 83R3
50
(25) A1 1-04a OTA UNIT_SELECT I:l” I . ® Bans 22K
AO5- . ) Ap 5 XY AOS-
OlA 05A t
ENABLE | *é = a<e |02 GRS BTN P O UNIT SELECT COMPARE I2B, A0 208 (19)
= +3V 8 U-B4B U-B3A o) NORMAL
5], s
a4l s2
A3RI 2 MAINTENANCE
JAGZ~ 405 202K 3]} 45V MAINTENANCE = UNIT DISABLE
3
(43) J/P201-11a >—»>248 LOGIC PLUG 28 Y s
) .| %0
A3R2 U-A3A tBoR2
i2A . §22K 2.87K
(43) J/P201-12 2R 04A LOGIC PLUG 2 L i ] 1% LI
l " 140 B2R4 2, PULSES
[ 5 Lo B2RS
SA3R3 oA 8| 324 [ D) 14
o3 Losic pLug 2' 12X % 3 u-s24 620
(43) J/P201-11B  >—> LOGIC PLUG oy a |,
t ol 140 .
SA3R4 [U-A3C B2R7
4 osp Losic pLus 2 1% ke 9
(43) J/P201-14A >—> a Loope oK
a0 NI :":K{/K
13} y-a30 BEL)
e SELECT ENABLE™
® (35) a15— 258 5224
JAO2- +Sv +5v
P o528 |7A SPEED SENSOR
(3R5-B > C2RI C2R2 i
@ 39K 369K
o . START. N RAR P n } XY Lo, Start
(46) J/P205-058 >—>: A 200 -P2p— 4 200 - P24 {E) 14
—J—czu u-c28 U-C2E
JAUF START {6) 14
*20% 5V
+5V cacR3 &K c2cs
504 ! 3'9'(_%;\2; UF TLEAR
- 349K L A
PONER UP CLEAM C2CR2 & @ 14
13 (C ) ¢
ol
c2c2
648UF
6V
NOTES: -
@ noT useD. (5) AS_SHOWN- S/C 11 AND ABOVE
® RE Lo NOT USED - S/C 10 AND BELOW
LOGIC PLUG SWITCHES ARE LOCATED ON
SWITCH PANEL ASSY. SWITCHES SHOWN (6) 173 H CHIP USED LLYV REV E & BELOW
IN LOGIC NUMBER POSITION. :
3. FOR AO5 VOLTAGE INPUT PINS SEE SHEET I3.
(@ s/c 10 AND ABOVE, AS SHOWN S/C 09 AND S/C 09 WITH 37831, 37869 8 ABV
BELOW. [CODE I1DENT DWG NO o | REV
UNIT SELECT 19333 c SMD 7490 AJ
4205~ 058 OBA _ 02A UNLOAD HEADS v - — 1
DIVISION LOC: AOS HEET
4 l 3 A 2 1




8¢-¥

a i 3 * 2 l 1
I———-———-(D-———-—Jgg- POWER UP CLEAR @”@
| O +5v
i & FAULT sw | acs-  ToweR @ 470 X7 TTTE

POWER UP CL 1 _10A UP_CLEAR |! JPN - LA 4
(19)A07 - 318 - a |3 o "
— - 10
(19)207-332 322 MOD ADDRESSED 2 2:22 1 o2
oo
(51802288 214 BUS IN BT O LAl J3-J44
Tz fa|™ Y Nz, BUS IN _BIT O 24A 4z
sy K 3 "'2[ 13, BUS IN BIT O 238 45
168 BUS IN BIT | 5
(5)A02-268 P ﬂX’Y s BUS W BIT T 248 03
e ] +
12
® 3 aos-0s8 4 1= [ 8, BUS IN BIT | 25A or
10 =
"IDIRVR
ITA___BUS IN BIT 2 !
(5) AO2-30A : 1B EIXIY 12 BUS IN BIT 2 218 15
3 15 e[ 3, BUS IN BIT 2 22A 18
178 BUS IN BIT 3 5 -
(5)A02-25A Tela|*' T ke, BUS IN_BIT_3 228 17,
py B IEN M BUS IN BIT 3 234 2}
TIE HIGH
AYI?
1IB__BUS IN BIT 4 R
(5)A02-21A BUS IN BIT 4 ISA o8
sy K BUS IN BIT 4 148 12
12A__ BUS IN BIT 5 -
(5) AO2-16A BUS_IN BIT 5 158 16
BUS IN BIT 5 164 20
I0B__BUS IN BIT 6 _
16)402-228 BUS IN_BIT_6 128 75
BUS IN BIT 6 134 78
IIA_BUS IN BIT 7 .
{6) AO2-14A BUS IN BIT 7 138 1
. BUS IN BIT 7 144 14
10
G2
o
A2
028 INDEX [ R
(7) AO3-138 Tz 2IX/_Y 12 INDEX Ly 10
3 1.2 INDEX g XX
02A  SECTOR 5 [ = [E— ) 5
(7)803-218 Ts ﬂx” s, SECTOR 5A 74
NOTES: L e '-Zl 8, SECTOR 048 77
G
@ FAULT CLEAR SWITCH LOCATED ON SWITCH PANEL ASSY,
S/C 10 WITHOUT 48140 AND BELOW. TIE HIGH

@ S/C 10 WITH 48140 AND ABOVE .
@ S/C t1 AND ABOVE, ONLY.

CONTROL DATA

DWG NO <o |ReV
c SMD 7490 AJ

TRANSMITTERS

dY 00ETTEES

NORMANDALE CODE IDENT | SHEET 03055 REF
DIVIsioN LOC: A06 19333} 16
4 I 3 4 2 | 1



d¥ 00ETTEES

6V

VN / .
a I 3 v 2 I 1
|s@ MOD_ADDRESSED + CLEAR : 10
DRVR
176
o TAG GATE A3
118) A07-26A A N ! X7Y - A06- -
2 |a L2, TAG GATE IN 08A LB
TIE HIGH 3 L2 o078
16@— E 2 ) [ 13, TAG GATE IN 5
10 6 |a ke | »
s2 s Ho e[ se_f® ! >0 !
DRVR 2l
e Gl — : 068 :
04A = —
(38) Al6-26B READ €LOCK LI T~ | 2
2 |la 12, READ CLOCK 1 OSA AW
S
s 1= v s READ_CLOCK ! | osB tix
(11 AOI - 12B SERVO CLOCK 5 Lo vy
“READ WRITE DATA 9 SERVO_CLOCK 058 =u
288 READ WRITE DATA >—< Lela i S XX Ty
redint 8 RV [
28A READ WRITE DATA >—< 2 1ol 7 N SERVO CLOCK K
270 82
. S A +5V =
(31)?3_”“ WRITE GATE® I 10
(3ars- 268 5258 READ DATA_TO TI/O
(38) Al6 -27B
16 (2 TIE HIGH WRITE DATA 294 n4-23B(32)
W 12
(6 A02-058:254 RITE GATE I
202- 270
13N ga2p L — +5v 180
6
sz - | WRITE _CLOCK 218 p01-2781(2)
2 162C
- D4
J 268 WRITE CLOCK 470 l2r =5 s
H XX 27A WRITE_CLOCK , 470 I ] o' =
4 1,2- 8
E 8 |g |, E4
= 823 $s82 ! 21, s .
{ 2] e |I3 A>B NO HD SEL 318, p02-29A1(5)
= sl l: 1
=
18)a07-28a 338 HD SEL_TAG {O11) h
® vower vr TEAR L >
16{0 ) =
308 BUS OUT BIT 7 2 p_seL 2°
(18) AOT-09A T BIT Ep H 318 Jnoi-02(39)
3 BUS OUT BIT 6 5 !
118)A07-11A 5222 T cD ; HD_SEL 2 324 1501 03A (39)
BUS OUT BIT 5 12 O) 2
(18)A07-148 522 ) 'ﬁ HO SEL 2 328 Ja01-04A (39)
N
NOTES: NOT USED
9) BI% | 15 (5 DRIVES W/0 PLO (A16), THIS WIRNG IS USED
(@ A02-04B-- $/C 09 WITHOUT 37951 AND BELOW L o
- CONTROL DATA DWG NO co  |Rev
Al3—16A-- S/C 09 WITH 37951 AND ABOVE ’ c SMD 7490 AR
READ GATE--S/C 09 WITHOUT 37951 AND BELOW () A5 SHONN - S/C 11 AN ABOVE - TRANSMITTERS
WRITE GATE--S/C 09 WITH 37951 AND ABOVE MOD ADDRESSED *+ CLEAR S/C 10 AND BELOW NORMANDALE CODE I1DENT | SHEET c’éoss REF
16 (o) ’ DIVISION LOC: A06 19333 17
4 | 3 4 2 | 1




0E-¥

MY 00€TTEES

C

4 | 3 v 2 l 1
R TIE_HIGH D 1o
1K
+5v Rlcs\éR 3 ! 4 UNIT_SELECT TAG (000) 258
J3-J4 o 470 04 146 All-05A (25)
~35 274 TAG 2 L All-{IB (25)
£ X7 c2 {an) 19
46 238 470 /2 ] L TAG 2° 248 0
2-
|
51 268 TAG 2! 470 iz o s 2 338 aA02-28B (5)
o P I ] TAG 2 30A: po2-168 (5)
28 A 1212 13 x=vJ ! a
, L3} *~Y6o 08
8 5 |2 <9 , |7 3 ERROR RECOVERY TAG (001) 308 ()
- ‘N g2
6 DCDR 19
62 525 \
LlRl%sz £3 7 ol B DIAGNOSTIC TAG (010) 31A
" E4 72H -
55 324 TAG 22 470 L %7 | ® °Ke ENRA I Ao2-12A (4)
52 298 470 2 N 2pS 19
v - P N WTI By 2R an—
AG GATE - - c2
o 2oa TR SATE g e n< 17on LS HD SEL TAG (ON) 288, e a3m a7l
y 5 0 NS BUS OUT BIT 7 09A -
::, XX 328 470 128 ] 2 5 =D o AI3-31A (30),A02-12B (3)
+ 1,2-p2 sl " sz S 9 A03-32B(8), A06-308B(17)
—o ® 7P & |u T e o All-048B (25)
TP-B 172H c 8 [ HIGH CYL BIT 8 244 @
6 13 3 h8 AI3-21A(30),A03-32A(8
= r p 5N E2 R (0) "A03-338(8
RCVR BN 46 H2 1K
BUS OUT 12 c2 v +5V
39 12A BIT 7 470 [ 4 (8i-10) @
- + X7Y 5 HIGH CYL BIT 9 23A, AI3-25A(30),A03-338 (8
o e 2 2 | 1754 AGT-O1A (8)
36 2 g e 3 A ®
BUS OUT 1 A X0,
38 07A BIT 6 470 12— R
peas "] A03-25A(8), AD3-23A(8)
15 128 Al L BUS OUT BIT 6 11A_ AI3-33A (30}, All-03A(25)
" s , s . A02-118(3) , AO6-30A(I7)
! 61
1o (T)POWER UP CLEAR4MAN CLR ! — 72n |8 TARGET REGISTER TAG (101} 288, 02028 14)
[Ep——— 105 E2
MOD ADDRESS
19 (B8 +5V 150 pF 12
a 1 TR
|9@ SELECT HOLD h e ps| 1o ks Tow cvL TAc w10 228, 1 068 (36)
Sros = 130 Et DI
RCVR 19
BUS OUT l.I & ! 23 S 5 CONTROL
37 218 giT 5 470 1 i3] |M3zonsOfi2 8 9 TAG (111)
S 7 X/ I14] 8] Micazs ! N 8 NI 254
34 14A 470 2] L 14] b3 El 140 146 A02-03B (6)
h2- 00 a2 )
BUS OUT L S 1a 19
33 21A BIT 4 470 12
30 XX 1a 470 Nl ° TAG GATE IN A0B-03A(I7)
g 4 1,2-
816 BUS OUT BIT 5 198 A13-30A(30), A02-09B(3), AO6-33AUT)
Au-osA(zs),Aozs®23A(s),Aoa<§38(s)
BUS OUT BUS OUT BIT 4 178, AI3-28B(30), A02-04A(3), All-07B(25)
32 098 BIT 3 470 A03-238(8), A03 -22A(8) )
L—C) 19
29 Q88 410 BUS OUT BIT 3 I0B_ A13-29B(30), A02-03A(3)
avs ouT A03-22A(8), A03-26A(8) )
I—C) 19
31 3ABIT 2 370 ) BUS OUT BIT 2 10A_ AI3-24A(30), AO2-07A(3)
28 138 470 N ] . 1 : o Ao3-2sA(8>,A03-sz(s)©
8 1o (3 s/C 10 WITHOUT 48140 AND BELOW. ARSV REV E 8 BELOW
NoTSs (& NOT USED ON BJTOI J/K UNITS CONTROL DATA oW KO o [Rev
(® NoT uskD. G| sup 7as0 Al
: - RECEIVERS
INPUT PINS TO THIS RECEIVER SECTION ARE IN- @ USED ONLY ON BJ70I J/K UNITS [T CODE IDENT | SHEET CROSS REF
VERTED SO OUTPUT IS COMPLEMENTED. o Loc: o7 19333 | 18 o
4 I 3 A 2 1



AV 00€TTEES

T°0€-7%

/ e e //~
4 | 3 v 2 l 1
TIE HIGK
6 Gy
G2
K RCVR )
43-d4 +5v 162 3 146 4 UNIT_SELECT TAG (000) 258 x11.054(25)
R ba ATI-118(25
43 27A TAG 20 470 N c2 ,——' 19 e
46 238 470 2 ] L TAG 2° 248 @
. 5 » I
o TAG 2 338, p02-288 (5) D
68 TAG 2! 470 12 - 2
2 268 TAG 2 v + TAG 2 304¢ 02168 (5)
a8 XX 278 470 I ] 9 =T I
"8 lh2- L3} *~%0o 8 |s ERROR__RECOVERY TAG (001) 308, (7)
—=1al 3], 63 o | 172n
A=— —N €2
6 DCDR 19
G%zcv;a ] %> [ 1
162 £l o B DIAGNOSTIC TAG (010) 31a
2 E4 a 0 172H A02-12A (4)
55 324 TAG 2% 470 o ]xiv 2' |X: N | O s —
298 470 2 1 0] =N 2
22, VA - - ge P2 ke 4 =
B B e (] c2 ~he 1721 |6 HD SEL_TAG {0I1) 288 aos-338117) .
4 ouT .
"] 15 shio CIN X BUS OUT BI7 7 DA ar3-31a (30), A02-128(3)
! 328 A A2 P N 14 sh! MIENpy s A03-328(8), AO6-308(17)
sl » @ 7 Lz 12 5 " III2 co IZ?H _I All-04B (25)
TP-B 172H c 8 HIGH CYL BIT 8 244
l h8 Al3-21A{30},A03-32A(8)
S T, oy €2 BNR ©)] ao3-3388) |C
13 1K
. ReF 146 = +5v
BUS oUT 470 B4 c2 4 (BI-10)
39 12 8IT 7 8¢ PR Lbz S 7en |2 HIGH CYL BIT 9 23A_ AI3-25A(30),A03-33B(8)
36 8A 470 2 ] | K] 3 1° al
2 bc 6
BUS OUT o 51 ! Ng O :
38 ja BT e 12 A03-25A (8), AO3-23A(8)
35 128 470 1] ] 9 BUS OUT BIT 6 LA AI3-33A (30),A02-118(3) |
s ) AlI-03A(25), AO6-30A(I7)
Gl 8 101 288
SOWER P CLERR 72n 18 TARGET REGISTER TAG (101) 88 4 02-028(4)
19 (L) . op £
MOD_ADDRESS J +5V
19 (BB o3RI 12 = - S won
00K W CYL TAG (110
SELECT _HOLD |20/?0 i72n PL—3] 14 pELOW CTL T A13-08B(36)
19 @ G 130 el DI
201C |3 19 B
BUS OUT o34 S CONTROL
a0 1 s 8 |g 9 TAG (111
37 28 BIT 5 31146 N4 1724 8 g | L F 254
34 ><>< JaA 470 DIB 10 El 140 146 A02-038(6)
10
A2 D! 0
BUS OUT p3cl
33 218 BIT 4 470 —L_ggorF y
XX b 137 146 Lz TAG GATE IN 26 i
0 - 476 T 2% i A06-03A7)
330NS BUS OUT BIT 5 19B. AI3-30A(30), AC2-09B(3), ADE-33AIIT) |—
All-0BA(25), AO3-23A(8), Aos-za%s)
6
ROVR BUS OUT BIT__ 4 178, AI3-28B(30), A02-04A(3), AlI-07B(25)
BUS OUT B3 @Aos-zsa(s). AOS-ZZA(B)@
32 98 BIT_3 470 PN 19
29 8B 470 .2 ] 4 BUS OUT BIT 3 10B, AI3-298(30), AD2-03A(3)
A ’ 12 @AOS-ZZA(B), Aos-zeA(e)®
BUS OUT S 16 19
3 13A BIT 2 470 12 ] BUS OUT BIT 2 10A, A13-24A(30), AO2-07A(3) @
0|, AO3-26A(8),A03-26B
28 XX 138 470 " 9 '
4 1,2~ o | INPUT PINS TO THIS RECEIVER SECTION . ® ®
8 {6 ARE INVERTED SO OUTPUT IS COMPLE- ARSV REV F 8 ABOVE
MENTED. REV
CONTROL DATA c I
NOTES: (3) NOT USED ON BJ70I J/K UNITS. - RECEIVERS SMD 7490 EG
@ nort usep. 701 J/K UNITS DALE €ODE 10nt [ suer Gooss nef
. N NORMAN! 4
@ USED ONLY ON BJ DIVISION LOC: AO7 193 33 18
4 I A 2 1

3






MY 00ETTIEES

TE=-V

4 | 3 $ 2 ] 1
+5v
D3R2 oy
18(AR)—_UNIT_SEL TAG ___ 9 2‘,,00 K
(000) L ul ! 0 !
201c 146 156 18 1K
101 pac DIE DID Ti"'D o AQ7- D
334
= - 9 MOD_ADDRESSED 1802048 (43)
e Y A06-09B (16)
¢ 8 "MOD ADDRESSED
® ?fiao 9§F BN MOD ADDRESSED 8 18
31B POWER UP CLEAR =" 10K FOWER UP_CLEAR
{I13) AO5-05B +5V a—A Jr—- 4® 18
TAG (111) Lsour b | o -m---- Lo - = _ -
18 (K> _L_1504F [_® A05- 258 (13)]
TI_HIGH 6 ’l\zm’ 10K e - 38 A05- 21B(12)) [__
18 (B ) [A r JA02- Q2 - 27A (4}
10K RCVR = = 1@ 1 028 A6 - 10A (16)
43-44 Y 3 I T fauT !
25 Q78 | SELECT HoLp 470 ] TP-C L =_sw
7 X7y T T T e e e o e —
22 Q2A A L ] AL SELECT _HOLD oy
10K sley
+5V 2
n ] 122 6 S C
81 l: RICGVZR a0 P TAG (I} e BIT O B, 02-234(4)
L [ 41 a2
27 06A BUS OUT BIT | 470 | = N xv LS 146 P& 21—
6
24 04A 470 c2 172H P Al3-228 (30)
:XX: ’ J els s| 65 BUS OUT BIT | o4p_ A13-228(30
5], (6) A03-26B(8)
26 03A BUS OUT BIT 0 470 12 (7) A03-11B (8)
;23 XX :02'3 470 ] 9 BUS OUT BIT O 058 AI3-26B(30) (=
4 12 A02-07B(3)
8 la AO3-IIB(8)
—~ A03-3A(8)
|8 (AM\_ERROR REC TAG (001) o= @
'Nr
- RGTR
o () _LOW_CYL TAG s - 520
| o 6 < 6 LATE STROBE 158, 5 16-038(36)
12 — B2 9 I B
a LNy 1 4 3 EARLY STROBE 154
1" |
TAG (010) 3| 2o P 0] 140 & 146 P2 ) Al6-04B(36)
<c> A2 —N B2 c2 13 SERVO_OFFSET_NEGATIVE,
8 L . ) 14 SERVO OFFSET NEGATIVE 6B, , 54 (27)
a 13 SERVO OFFSET POSITIVE
o B 12 f— 11 SERVO OFFSET POSITIVE I6A_ A 5op (27)
8 O BUSS OUT BIT 4 R
BUSS OUT BIT 3 ' —
18 (H & —_—
O P CLEAR FAULT STATUS _ O38_ , . »s5(j3)
2] az
13—
1" LR CHK DIAGNOSTICS.
140 CLR_CHK DIAGNOSTICS 08B, ) /s 542
BUSS OUT BIT 2 12 | ‘g2
18 (y )
7 SEER A
NOTES « RTZ SEEK O5A, a03-128 (8)
@ ot use. (® not usep on Butol WKk uniTs  BFF (3 A04-27A (10)
(@ FAULT CLEAR SWITCH LOCATED ON SWITCH PANEL Assy. (7) USED ONLY ON BJ700 J/K UNITS. € mE
(@ s/c 09 WITH 37966 AND ABOVE. (® QoER uNITS USE THE s s CONTROL DATA OWG NO o [rev
FOLLOWING. M - SMD 7490 EG
(@ s/c 10 WITHOUT 48140 AND BELOW. io0fs ! i RECEIVERS
NORMANDALE CODE IDENT | SHEEY :gass REF
(5) s/c 10 WITH 48140 AND ABOVE. ‘ oIvisioN LoC: A07 19333 | 19

4

2

1



eE-¥

d¥ 00€TTIEES

209 AIRS INVERTING AMP
06A NE POSITION ANALOG  J'*6K AlR4
(27) AlI-26A il A —A —le6l  —498 -e98 -6l
10.0K H
+
s AIR3 | 7 ek » L
o® Q58 N[ T bOY .
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