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WARRANTIES

Western Dynex Corporation warrants to the buyer that for a period of time,

twelve (12) months from the date of shipment from the Seller's plant, all
articles, materials, and workmanship (except expendable components such as
integrated circuits, switches, capacitors, etc., which will be warranted for

a peridd of ninety (90) days after shipment by Seller), will conform to appli-
cable specifications, drawings, samples, and/or descriptions and will be suitable
for the purpose of which intended. Read/write heads, recording disks, and
shipping damages, if any, shall not be deemed to apply under any warranty given
by the Seller. Refer to the "Agreement Upon Terms and Conditions of Sale" for

expressed conditions of Warranty.

UNDERWRITERS LABORATORIES

Western Dynex Series 6000 Disk Drives (115 VAC, €60 Hz models only) are

recognized under the Component Program of Underwriters Laboratories Inc.

The Underwriters Laboratories Inc. Recognized Component Markm appears

on the Disk Drive product label to signify recognition.

PROPRIETARY INFORMATION

The information contained in this manual is proprietary, and is not to be repro-
duced or disseminated in any form without the written consent of Western Dynex

Corporation.

Revision P (October, 1978)

WESTERN DYNEX CORPORATION

3536 West Osborn Road

Phoenix, Arizona 85019

Ph. (602)269-6401/TWX (910)951-4287

Western
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INTRODUCTION

Western Dynex Corporation commends you for your choice in selecting the Series 6000
Cartridge Disk Drive. Each Dynex drive represents the culmination of many years of
rotating memory engineering and manufacturing experience, with thousands of units

currently in use in a wide range of applications throughout the world.

Within this manual, you will find comprehensive technical information in support
of Series 6000 Cartridge Disk Drive models as listed in the table below. Informa-
tion is presented at the technician level and assumes a practical knowledge of
transistor and integrated circuit theory in conjunction with the use of suitable
electronic test and measurement eguipment. Prior to installation and operation of
the disk drive equipment, we suggest that your personnel become familiar with the
contents of this manual -- particularly Sections pertaining to Installation and

Checkout, and Operating Procedures.

Prior to shipment, each Series 6000 drive is subjected to a "burn-in" period while
being thoroughly "on-line" tested by a gualified product certification program --
guarantying that each unit meets the highest standards for operational tolerances,

data reliability and media interchangeability between drives.

Western
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SECTION 1 -- GENERAL DESCRIPTION

1.1 General

Series 6000 Cartridge Disk Drives provide a family of high performance, removable
media disk drives to serve todays complex computer system applications. Time
proven reliability and ease of application have made Dynex Disk Drives a first

choiée of system designers the world over.

To meet the needs of a wide range of applications, Dynex drives are available in
both single and dual disk configurations, with a choice of front or top loading,

1500 or 2400 RPM disk rotational speed, and 100 or 200 tracks-per-inch recording

densities —— resulting in 25, 50 or 100 million bits of on-line data storage in
a compact 8-3/4 inches of rack space. All disk drives are fully compatible with

IBM 5440 (Top Load), IBM 2315 (Front Load) or equivalent removable disk cartridges
-- providing large on-line data storage capacity and virtually unlimited off-line
cartridge storage. Cartridges can be easily and quickly changed by the system

operator. _Dual disk units utilize the removable cartridge iREWRH}§%§E2F§§§¢MR&R§

a permanently installed disk for increased on-line storage, special data handling

applications, or as an extension of core memory for program storage or other

special programming requirements.

This totally self-contained drive unit is designed for convenient 19-inch RETMA

rack mounting -- requiring only 8-3/4 inches of rack height and 28-inches of

depth. Slide mounting allows top loading units to be extended for cartridge loading
and ease of service. Front loading drives do not require slide mounting, however,

slides are recommended for ease of maintenance.

Series 6000 Disk Drives contain the following basic sub-assemblies:

het i =

Head positioner mechanism

Rotational drive and cartridge loading system

Electronics module

Operator control panel

10 jO ;0 ©

Internal power supply

The Dynex developed head positioner mechanism contains a specially designed

controlled velocity, voice coil type actuator and photo-optical servo system

for high speed head positioning with repeatability accuracy of better than 50

millionths of an inch. Consistant positioning accuracy and repeatability allows

cartridges to be written and read interchangeably on all Series 6000 Disk Drives.

Western
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Positioning accuracy is achieved by use of a photo-optical system consisting of
a precision, calibrated grating and reticle in combination with multiple photo cell

pairs. This unigue photo-optical system provides position and. directional informa-

tion_to the actuator servo coq;rplwgqring>eagh seek operation. The combination of

this high resolution servo system and low-mass head carriage, results in extreme

accuracy, fast access times and superior reliability.

In addition to inherent, designed-in positioning accuracy, all 200 track-per-inch

drives contain temperature sensitive thermistors to electrically compensate for

dimensional changes caused by operational temperature variations -- thus further

minimizing possible positioning accuracy variations. Precise head positioning
accuracy, in combination with a time-proven data recovery system are by far the two
most important factors contributing to the extremely low soft (recoverable) error
rate -- less than one bit in 1010 pits transferred. Error producing power line
transients are effectivély controlled by carefully designed power supply filtering

and internal ground isolation techniques.

The Series 6000 rotational drive and cartridge mounting system is a precision
assembly -- providing precise and repeatable disc clamping alignment, and a closed-
loop servo speed control circuit. A rotational speed tolerance of less than * 2
percent at both 1500 and 2400 RPM, and 50 or 60 Hz line frequency is standard on

all drives.

In addition to the above mentioned thermistor compensation for head positioning
accuracy, media environmental protection is provided by a pressurized absolute

air filtration system. Dynex filtration removes virtually all potentially hazardous
substances (dust, smoke, etc.) from the head/media area. This pressurized system

also serves to temperature stabilize and continuously purge the drive unit.

For reliability and low heat disipation, integrated circuitry is used throughout
the disk drive electronics system. Data, positioning and interface electronics
are contained on four printed circuit boards which plug into a common backpanel.
All logic and control circuits are functionally oriented, with test points for

convenient and rapid fault isolation and correction.

To guarantee data integrity, each Series 6000 drive contains a comprehensive system
of interlocks to protect against operator, as well as system operational errors
which could possibly be destructive to stored data, the drive unit or possibly
be a hazard to the operator. For example, on top load units, disk rotation is
prevented unless the cartridge is correctly installed and manually "locked" in

place. This "positive lock" assembly can only be manually activated when the

Western NN
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drive is in_the "Safe" condition, thus preventing possible system damage by attempted
cartridge removal during operation. On front load units, a mechanical cartridge
access door "lock" serves an identical function. To protect the heads and disk
surfaces, a logic interlock maintains the head carriage in the fully retracted
position until the disk has reached the necessary rotational speed for safe and
stable head aerodynamics. This same interlock automatically retracts the heads in
the event disk speed is reduced by mechanical or power failure. To protect stored
data from inadvertant erasure or over-writing by the operating software system,

two manual Write Protect. switches can be used to selectively inhibit all, write

functions for the fixed and removable disks.

Series 6000 interface circuits are TTL compatible, with the standard interface
designed to meet the needs of a wide range of user interface requirements --

including compatibility with disk drives supplied by other manufacturers.

In the event of installation, application or equipment problems, Western Dynex Cor-
poration provides 24-hour spare parts and customer service. Experienced engineers
are available to provide consulting and training for preventive and emergency
maintenance service. In addition, a portablé test unit and exerciser is available
for on-site troubleshooting and off-line checkout of all Series 6000 Disk Drives.
The test unit simulates controller interface signals while displaying data and disk

drive operating conditions.

Woestern NN
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1.2 System Specifications and Configurations

SERIES 6000 SPECIFICATIONS

Disk Configuration

® Removable only or fixed and
removable

® Front or top loading

Storage Capacity

® 25, 50 or 100 megabits

Cartridge Requirements

® TBM 5440 Top Loading Type
® TIBM 2315 Front Loading Type

Recording Density

® 2200 BPI

Track Density

® 100 or 200 tracks per inch

Cylinders per Surface

® 203 with 100 TPI or,
® 406 with 200 TPI

Sector Formatting

® 8, 12, 14, 16, 20, 24 and 32
sectors/track. Others available.

Disk Rotational Speed

® 1500 rpm * 2%
® 2400 rpm * 2%

Data Transfer Rate (BPS)

® 1.562 MHz @ 1500 rpm
® 1.5885 MHz @ 1500 rpm
e 2.500 MHz @ 2400 rpm
e 2.540 MHz @ 2400 rpm

Western IS

DYNEX
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Head Positioning Accuracy

® Within 200 millionths of an inch

Head Positioning Repeatability

® Within 50 millionths of an inch

Rotational Latency

® 20 milliseconds, avg. at 1500 rpm
® 12.5 milliseconds, avg. at 2400 rpm

Mean Time Between Failure (MTBF)

® Greater than 5000 hours

Mean Time To Repair (MTTR)

® Tess than one hour

Recoverable Error Rate

® Less than 1 bit/1010 bits transferred

Non-Recoverable Error Rate

® Less than 1 bit/1012 bits transferred

Air Filtration

® 0.3 micron, pressurized

DC Power

® Tnternal DC power supply

AC Power

® 100 or 115 VAC * 10%, 50 Hz t 2% or
60 Hz * 1% at 4.5 Amps

® 208 or 230 VAC * 10%, 50 Hz * 2% or
60 Hz * 1% at 2.3 Amps
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Mounting

e Standard 19-inch RETMA rack

20Ol NI MA

® Height: 8-3/4 inches

® Depth: 28 inches (including cable clearance)

Weight

® 120 pounds (with cartridge)

Operating Environment

'® 55 to 105°F
® 10 to 80% RH (no condensation)

Note: See Section 3.3.5 for Interface Signal Specifications

SERIES 6000 DISK CONFIGURATIONS (FRONT OR TOP LOADING)

Number Number of Capacity Data Transfer
Drive of Recording Track Bits/ Rate
Model Disks Surfaces Spacing Drive (Bits-Per-Second)
DD-6121 1 2 100 TPI 25m 1.562 MHz @ 1500 rpm
DD-6221 2 4 100 TPI 50m 1.5885 MHz @ 1500 rpm
2.500 MHz @ 2400 rpm
DD-6122 1 2 200 TPI 50m 2.540 MHz @ 2400 rpm
DD-6222 2 4 200 TPI 100m Available
All Models

Western BN
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1.3 Supporting Hardware

The following is a list of supporting hardware available for the installation and

servicing of Series 6000 Disk Drives.

Installation Hardware

Item Description Part Number

Cable, 1/0 Interconnection between daisy-chained D164G3
drives (5 feet)

Cable, I/o Interconnection between daisy-chained D164G4
drives (11 feet)

Cable, I/0 Connects user system to lst drive (8 feet) D164Gl

Terminator PWB 120 ohm cable termination Cl131G1l

Slides Kit Slides and cable retractor, Misc. instal- C439G1l

lation parts (See Fig. 9-22 for installa-

tion instructions)

Slides Kit Slides, Misc. installation parts C439G2
Disk Cartridge * Front load, disk cartridge DCA188
Disk Cartridge * Top Load, disk cartridge DCA147

*Specify TPI, BPI and sector format when ordering

Service Hardware

Item Description Part Number
CE Cartridge (Top Load) Certified disk for disk drive align- DCAl148
ment
CE Cartridge (Front Certified disk for disk drive align- DCA189
Load) ment
PWB Extender Extends circuit cards away from Cl34G1

module for service access

Disk Exercisor Off-line test unit DE5020

(continued on next page)
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Service Hardware (cont'd.)

Item

Disk Suitcase Tester

Dummy Sector Ring (Top
Load)

Dummy Sector Ring (Front
Load)

Head Spacer

Cleaning Wand

Description Part Number
Off-line test unit with data transfer DT6020
Sector Amplitude "standard" DRD191P1
Sector Amplitude "standard" DRD192P2
Used to prevent head loading during B098P1
servo setup
Used for disk cleaning HAA149P1

When ordering Installation or Service Hardware, contact:

Customer Service Department

Western Dynex Corporation

3536 West Osborn Road

Phoenix, Arizona 85019
(602) 269-6401/TWX (910)951-4287

Western I

b7 DYNEX



Series 6000
DISK DRIVE

SECTION 2 —-- OPERATING PROCEDURES
2.1 OPERATOR FUNCTIONS
Note: All operator accessed switches and indicators are located on the disk drive
front panel. Extending the drive from the equipment rack is necessary "only"
for cartridge insertion or removal on top loading drives.
2.1.1 Power-0On Procedure
1. Depress the "Disk Power" switch "ON". The Disk Power lamp will come "ON"

-- indicating the internal power-on sequence has been initiated.

2. When the "Safe" lamp comes "ON", power-on initialization of the drive is
complete. A "Safe" indication requires approximately 25 seconds from

power application.

3. At this point, a disk cartridge may be inserted or removed from the drive.

Warning: The "Safe" lamp has but one function -- indicating to the operator
that it is safe to insert or remove a disk cartridge. Do not
attempt to insert or remove cartridges unless the "gafe" lamp is
"ON", or system damage may occur.

Note: All front load drives and late model top load drives contain a
mechanical *Positive Lock" assembly which prevents cartridge
removal unless the "Safe" lamp is "ON". On top load units, the
Positive Lock prevents cartridge cover removal, while on front load
units, the cartridge access door is locked -- preventing cartridge
removal. Once the Positive Lock is manually placed in the "locked"
position (top load units) and the "Disk Drive" switch is depressed
"ON", or the "Disk Power" switch is depressed "OFF", the lock can
not be unlocked by the operator, thus preventing cartridge removal.
On front load units, after inserting the cartridge, the cartridge
access door will automatically "lock" on depressing the "Disk
Drive" switch "ON" or the "Disk Power" switch "OFF".

2.1.2 Disk Cartridge Load Procedure
1. If the "Disk Power" lamp is "OFF", perform steps 1 and 2 of the Power-0On

Procedure.

Western IR
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With the "Safe" lamp "ON", manually move the "Positive Lock" arm back
(top load units), then insert the cartridge and install the cartridge
cover, then move the Positive Lock arm forward into the "locked" pos-

ition. On front load units, pull open the cartridge access door, insert
Depress the "Disk Drive" switch "ON". An electrically operated sole-
noid will lock the Positive Lock arm (or access door) in place and

the Disk Drive lamp will come "ON", indicating that the internal

Approximately 90 seconds after depressing the "Disk Drive" switch "ON",

the "Ready" lamp will come "ON", indicating the drive is ready for

Note: An interlock prevents disk rotation if the cartridge is not

When the "Safe" lamp comes "ON", move the Positive Lock arm back to
its unlocked position (top load units), or pull open the cartridge

access door (front load units). The disk cartridge is in the unloaded

If the "Ready" lamp is "ON", depress the "Disk Drive" switch "OFF" --
"Disk Drive" and "Ready" lamps will go "OFF". On depressing the

"Disk Drive" switch to "OFF", the heads will unload, the head carriage
will seek a fully retracted position, and disk rotation will begin to
decelerate. When the disk has completed its deceleration cycle, the

"Safe" lamp will come "ON", indicating it is safe to remove the disk

Warning: Should the Unload Procedure be executed during on-line user
accessing, system errors may occur. Should user operation
involve writing data, a logic interlock allows the write data
sequence to be completed before the unload sequence is initiated.

Once the Ready lamp is "OFF", the user can no longer access the

2.

the cartridge, and then close the access door.
3.

operating sequencing has been initiated.
4.

on-line user control.

properly seated.
2.1.3 Disk Cartridge Unload Procedure

1.

state and may be removed at this time.
2.

cartridge from the drive.

disk drive.

3.

If the disk drive contains a cartridge and disk drive power is "OFF",
perform steps 1 and 2 of the Power-On Procedure. When the "Safe" lamp

comes "ON", the cartridge may be removed.

Western IR
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2.1.4 Power-0Off Procedure
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1. If the disk cartridge is "loaded" (Disk Drive Lamp ON), perform the

Disk Cartridge Unload Procedure (Section 2.1.3).

2. When the "Safe" lamp comes "ON", remove the disk cartridge (if necessary),

then depress the "Disk Power" switch "OFF".

The Disk Power lamp will go

"OFF", indicating all disk drive power has been removed from the unit.
(see Section 2.1.5), the

Warning: Except under "Emergency Conditions"

Power Off Procedure should never be performed without first

initiating the Cartridge Unload Procedure. If the cartridge

is not to be removed from the unit, the "Disk Power" switch

may be depressed "OFF" as soon as the heads have unloaded

(approximately 3 seconds after depressing the "Disk Drive"

switch "OFF"). 1In this case, the cartridge will be locked

in place.

2.1.5 Emergency Unload Procedure

1. Many emergency conditions are monitored and detected by special disk

drive circuits. Should an emergency condition be detected, the head

carriage will automatically retract and the "Safe® lamp will come "ON" --

allowing cartridge removal. However, should the operator detect an

emergency condition (head scraping, unusual noises, etc.), perform an

Emergency Unload by depressing the "Disk Power" switch to "OFF", to

unload the heads, retract the positioner and

Note: Data may be lost, if the system is

and the Emergency Unload Procedure

2.1.6 Disk Cartridge Handling

Within each disk cartridge is a precision disk with

remove all unit power.

in

is

an

coating which serves as a recording medium. Since the

anly &
on.y a

a Write Data mode

performed.

extremely thin magnetic

read/write heads "fly"

do not tcocuch he surf

+ S
noecT cucn tiane urrace,

is it extremely important that proper care be exercised when handling and stor-

ing the disk cartridge. When considering the fact that individual data tracks

are less than 5 thousandths of an inch wide and a data bit is less than 500

microinches 1long, it can be seen that extremely small areas of damage, or

finger prints, or dust particles -- even continued exposure to cigarette smoke --

can render a disk cartridge inoperable with possible loss of customer data.
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To ensure data integrity, adequate precautions are necessary.

1. Clean the cartridge protective covers periodically to remove any
build-up of dirt or dust. Use a clean, lint-free cloth.

2. Keep all foreign objects away from the disk surface.

3. Do not touch the disk surface.

4. ZKeep the cartridge 1lid in its proper place at all times. Should a
cartridge be dropped or otherwise suspected to be damaged, have it
inspected by maintenance personnel before using.

5. Do not allow liquids, such as coffee and other beverages, to be in
the disk drive cartridge area.

6. Tobacco, its smoke and ashes, is a prime source of contamination --
keep these items out of the disk storage and operating area.

7. When a disk cartridge is first brought into the computer room (disk
drive area) environment, always allow at least one (1) hour for the
disk cartridge to temperature stabilize within the operating room
environment. This stabilization is required to ensure correct head-
to-track registration.

Note: It is recommended that all disk cartridges be stored within the

computer room environment, or equivalent area.
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SECTION 3 -- INSTALLATION

3.1 Unpacking and Initial Inspection (Ref. Fig. 9-22 and 9-23)

All Series 6000 Disk Drives are shipped in special containers designed to
absorb normal vibration and shock loads encountered by common commercial
carriers. Anticipated shock and vibration loads are as follows:
Shock: 25 G's for 11 ¢+ 1 milliseconds
Vibration: 5 G's from 1 to 300 Hz
Important: a) On delivery by commercial carrier, thoroughly inspect the
exterior of the shipping container for physical damage. Any
damage should be described and noted on the carrier's bill of
lading.

b) During the unpacking process and incoming inspection, care-
fully note any damage. Should damage be observed, immediately
notify the carrier and Western Dynex Corporation, Customer
Service. If the unit is to be returned, carefully follow
Section 3.2, Return Shipping Instructions.

1. Open the outer shipping container and remove the inner container
(Keep all containers and packing materials in case return shipment
should become necessary).

2. Carefully cut all tape seams and remove the disk drive from the
inner container.

3. Remove top cover from the disk drive (six screws, 3 per side).

4. Visually inspect the disk drive assembly for possible shipping damage.
Check all PWB's and connectors for proper connector "seating". Check
for loose components and subassemblies.

Important: During unpacking and inspection, do not allow the disk
drive to become contaminated with dirt, dust, etc. It is
recommended that unpacking and inspection be performed in a
clean, computer room type environment.

5. With the top cover removed, remove the two (2) screws which retain the
positioner cover and coil lock. Remove the positioner cover and rotate
the coil lock 180 degrees, such that the coil lock tab is toward the
rear of the unit. Replace the positioner cover and screws.

Warning: Should the unit be subsequently moved or prepared for ship-

ment, it is absolutely necessary that the coil lock be in

place and secured.

(o)}

Replace the top cover

Western
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7. The disk drive is now ready for installation per Section 3.3

3.2 Return Shipment Instructions

For disk drive shipment or facility move, it is recommended that each disk drive
be repackaged in its original shipping container.
Warning: a) Never ship a disk drive with the disk cartridge installed.

b) Prior to shipment or moving, it is absolutely necessary that the

coil lock be in place and secured.

Notification of Return Shipment

Factory notification of all return shipments (warranty or otherwise) is
necessary prior to shipment. Contact Western Dynex Corporation, Customer

Service Department for shipping and disposition instructions.

All return shipments shall be freight pre-paid.

3.3 Installation Procedures

Warning: Following final installation and power connection, but prior to
loading the heads, the removable disk heads (0 and 1) should be
inspected for dust, dirt and other contamination which may have
accumulated during shipment or customer storage. Normally,
units shipped and stored in their original shipping containers
will not require head or disk cleaning. ‘However, any unit left
uncovered or otherwise exposed for an extended length of time

should be carefully inspected for contamination.

Should inspection of the top heads (0 and 1) reveal contamina-
tion, clean all heads (upper and lower) and the fixed disk per
Maintenance Procedures -- Sections 5.3.2, Read/Write Heads:

and 5.3.3, Disk Cleaning.

3.3.1 Rack Mounting Procedures (Ref. Fig. 9-22)

1. 1Install slide supports (item 2) on to disk unit using button head

screws in holes marked "A" (6-32 X 1/4, 3 places each support).

Waestern
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Temporarily install left-hand slide (item 3) on to its respective support

(item 2); align mounting holes and install at least two 6-32 X 1/4 button

head screws in holes marked "B", to hold slide in place. Mark the rela-

tive location of the front end bracket (item 7) on the slide which will

result in the proper RETMA rail-to-front panel clearance when installed

(approximately 0.2 inches). Remove the slide from the unit and install

the front end bracket to the slide with mounting hardware (8-32 X 3/8,

low profile pan binding head screws with both flat and lock washers, 2

places). Re-install the left-hand slide on the unit.

Note: Slide mounting brackets should not be installed such that brackets
fit between RETMA rails and the slides unless the distance between
RETMA rails (across cabinet) is greater than 17.88 inches.

Install front end bracket (item 7) at same location on the right-hand

slide.

Install unit stop spring (item 5) on to unit above the left-hand slide.

Extend slide and install the unit lock plate (item 6) on to slide such

that the slide will latch in the closed position as shown at location

7D on the reference drawing (Use 6-32 X 3/8 pan head screws with flat

and lock washers, 2 places). After lock plate is adjusted and the

screws have been secured, remove both the unit stop spring and the

slide from the unit.

Note: BAn alternate unit stop spring mounting method is available (Ref.
location 5A on Fig. 9-22).

Select the correct rear end bracket mounting holes in both slides (items

3 and 4) to allow mounting into the cabinet, and install the rear end

brackets, item 7 (Use 8-32 X 3/8 low profile pan head screws with flat

washers, two places for each bracket). Do not totally tighten rear

end bracket screws. Mount slides into cabinet (RETMA rail mounting screws

are not supplied) to determine precise location of rear end bracket.

rear end bracket screws can then be secured.

Set slide spacing (across cabinet) such that the distance between unit

mounting members of the slides is 16.75 * 0.02 inches. Secure RETMA

rail screws. Slides must be mounted parallel to each other and vertically

parallel to the RETMA rail.

Extend slides. Spacing should still be 16.75 % 0.02 inches between

slide unit mounting members (measure front and rear).

With slides extended, install four (4) miscellaneous screws (#6 screws,

3/4 inch or longer, no nuts required) into center slide members to keep

the slides in the intended position. These holes are located approxi-

mately one-—-inch in front of the RETMA rails when slides are in the

Western
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10.

1I.

12.

13.

14.

extended position. This keeps the slides from closing as the disk drive

is being lifted onto the extended slide mounting members. Two persons

(one per side) are required to 1lift the unit over the extended slide members
and back to the correct mounting hole position. Be careful that the unit
weight does not tilt the cabinet. The weight of the unit should not be

put onto the slides until the unit is near its approximate mounting
position. Also, before the unit weight is put onto the slides, check that
unit slide supports fit correctly over the extended unit mounting members
slide.

Align the unit mounting holes to the slides and install button head screws
(6-32 X 1/4, at least two per side). Secure screws.

There should be 0.060 * 0.015 inches clearance between the unit and the
slide cabinet mounting member (items 3 and 4). Remove the four (4) screws
used to lock the slides into the extended position, and move the unit

slowly into the cabinet. The 0.060 inch clearance should be maintained
throughout the total travel. The unit should move freely.

With the unit extended, install unit stop springs (item 5) onto both sides
of the unit (6-32 X 3/8 with flat washers, both sides). As the unit is
moved into the cabinet position, the unit stop springs are to be depressed
to clear the RETMA rails.

With the unit in the cabinet position, install cable retracting assembly

per reference drawing. Maintain maximum separation between the AC power
cable and the ribbon I/0 cable. Be sure the chain pulls the cable retractor
and not the ribbon cable. Fold the ribbon cable as indicated to give desired
cable direction. Adjust cable clamps for the AC power cable to provide de-
sired cable length and direction of travel. Check that all cables are
maintained within an 8.75 inch space throughout the unit travel range.

For maintenance, disconnect the cable retractor from the rear RETMA rail and
extend the unit to its normal stop position (unit stop springs catch on the
RETMA rails). Press the unit stop springs toward the unit and pull the unit
out to its maximum extended position. Check that the cable assembly is free
to move to full extended position prior to moving. Normal maintenance can

now be performed.

Warning: Be careful that the cabinet does not tilt due to unit weight while

extended.

Carefully check installation and that all mounting screws are secure.
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3.3.2 AC Power Connection (Ref. Fig. 9-1)

Fach Series 6000 Disk Drive is internally pre-wired for a designated AC power

input as specified at time of order. A label on the side of the disk drive

designates the required AC power input.

A sample label is shown below. Label designations are as follows:

S/N

Unit Serial Number

MODEL DD-6222-TA2C
DD-6222

A

QN

RPM
SECTOR
VOLTS
AMPS
CE

TPI
INT

Hz

BPI

Defines a dual disk, 200 TPI unit

Signifies a top load unit (FA - front load unit)
Defines the basic unit configuration (per Model List)
Defines the accessory package (cables, manuals, etc.)
2400 RPM

24 sectors per revolution (format)

115 VAC (primary power, pre-wired)

4.5 Bmps (primary power load, maximum operating)

CE cartridge alignment method (Standard, if blank)
200 tracks-per-inch (format)

204 type interface (204 - Customer I/O Interface)

60 cycle (primary power freguency)

2200 bits-per-inch recording density

Recognized under the Component Program of Underwriters

Laboratories Inc. (115 VAC, 60 Hz only).

\—

RPM

SECTOR 24 INT 204

VOLTS
AMPS
CE

r
DYNEX S/N 4012 N

MODEL DD-6222-TA2C

2400 TPI 200

115 HZ 60
4.5 BPI 2200

_J

SAMPLE UNIT LABEL

A pre-wired, 3-conductor power cord is supplied with each unit.

Western I
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Warning: a) Prior to power application to the disk drive, verify that the
power input source is as specified on the unit power input label.
b) Under no circumstances should an alternate power input source be
applied -- disk drive damage will occur.
€) Under no circumstances should the customer attempt to modify the

disk drive for an alternate power input source.

3.3.3 I/0 Connection and Termination (Ref. Fig. 9-1 and Section 3.3.5)

Each Series 6000 Disk Drive contains two (2) 50-pin I/0 cable connectors,
located on the PWB backpanel at the rear of the unit. See Section 3.3.5 for
I/0 signal specifications. The two I/O connectors are physically wired in
parallel -- accepting two I/O cable connectors for daisy chaining disk drives,
or cne I/0 cable and a Termination PWB. (See figure 3-1)

A maximum of four (4) disk drives can be daisy chain connected to a single user
I/0 cable. Note that a Termination PWB is always required at the last unit --

regardless of the number of units connected (1, 2, 3 or 4 units).

CPU

DISK DRIVE
CONTROLLER

1/0 CABLES TERMINATION PWB

\ } * 1
l 64 64 64 U
ags mgs = mgs

’
S D

DRIVE DRIVE DRIVE DRIVE
1 2 3 4
FIGURE 3-1
Western G 1/O CABLE CONNECTION
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SN A Perri Company




Series 6000
DISK DRIVE

3.3.4 Jumper Connections (Ref. Fig. 9-1 and Appendix C)

From one (1) to four (4) disk drives may be daisy chain connected to a common
user I/O cable. Within the operating software, each of the four units will be
pre-designated as unit 1, 2, 3 or 4 and will retain this identity. Within each
disk drive, the assignment of a Unit number is accomplished by two jumper con-
nections -- Busy Select (1, 2, 3 or 4) and Unit Select (1, 2, 3 or 4). Jumper

connections are made on the PWB backpanel, as viewed from the rear of the unit.

For both Busy and Unit Select jumpers, connect the respective common pin (Ref.

Fig's. 3-2 and 9-1, Loc 7C) to the corresponding assigned number pin.

Note: The Busy and Unit Select common pins are normally set to the same
identification number. As shipped from the factory, all units are
pre-wired (jumpered) for "Drive 1" idenfitication.

Note: All Series 6000 Disk Drives are shipped with a Customer Interface as

~

specified on the Unit Label (See Section 3.3.2). Appendix "C" provides
a listing of all disk unit jumper connections with corresponding defini-
tions. Due to the large number of "special" interface configurations,

individual interface configurations are not listed.

XBZY-L (BUSY) RLSF-L (UNIT)
/ 1 1

2 /2

BC 3 SC 3
4 4

Disk Drive selection (Unit Select and Busy Select) is accomplished by jumper connections
on the PWB backpanel.

Normally, jumper identification must agree with the unit logical address (user 1/0 identifi-
cation). See Figure 9-1, Loc. 7C.

FIGURE 3-2
UNIT/BUSY SELECT JUMPER CONNECTIONS
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3.3.5 I/0 Signals and Specifications (Ref. Fig. 9-1)

I/0 interface receiver/driver equivalent circuits are shown in Figure 3.3.
All logic consists of TTL integrated circuits, with +2.5 to 5.3 VDC representing

a "True" condition and 0.2 * 0.2 VDC representing a "False" logic condition.

36+x.6V 36+x.6V

120 12002
45 MA MAX.
R---- ——»
END UNIT TERMINATOR

RESISTOR

36+.6V 1TO4 UNITS 36+.6V CONTROLLER
120 Q2 120 Q

I T
~MAX. CABLE LENGTH 35 FEET t}
—_— .

45 MA MAX.

FIGURE 3-3
1/0 INTERFACE EQUIVALENT CIRCUITS

Table 3-1 provides a complete listing of Input/Output signals with corresponding
cable pin numbers, conductor numbers, backpanel connector location and pin num-

bers, and individual signal logic nomenclature.
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Table 3-1
I/0 Signal Listing

Backpanel I/0 Cable
Location I/0 PWB Conductor
(Slot and Pin) Hole No. _Number Logic Name and Function

A5-48, A3-50 3 1 RDAS-I Track (Position) Addr. Bit 8 (200 TPI)
A5-50, A3-49 1 2 RDA7-L Track (Position) Addr. Bit 7
A5-49, A3-47 2 3 RDA6-I, Track (Position) Addr. Bit 6
A5-47, A3-45 4 4 RDAS5-I Track (Position) Addr. Bit 5
A5-45, A3-43 6 5 RDA4-I, Track (Position) Addr. Bit 4
A5-43, A3-41 9 6 RDA3-I. Track (Position) Addr. Bit 3
A5-41, A3-39 10 7 RDA2-I. Track (Position) Addr. Bit 2
A5-39, A3-37 12 8 RDA1-IL Track (Position) Addr. Bit 1
A5-37, A3-35 14 9 RDAO-I, Track (Position) Addr. Bit O
A5-22, A2-38 24 10 RDAR-I Track Addr. Restore (Demand Addr. Reset)
A5-46, A2-35 5 12 RDRE-I Disk Removable Enable

A5-44, A2-37 7 14 REDM-L Erase Data Mode

A5-42, A2-39 8 16 RWDM~L Write Data Mode

AS5-40, A2-42 11 18 XUNL-L Malfunction

A5-38, A2-44 13 20 XILA-I Illegal Address

A5-36, A2-46 15 22 XWPM-I, Write Protect Mode

A5-34, A2-48 17 24 RULC-L Unload Control (Unit Unload)
A5-32, Sel-=04 18 26 RLF4-I, File (Unit) Select 4
A5-30, Sel-03 20 27 RLF3-L File (Unit) Select 3

A5-28, Sel-02 21 28 RLF2-L File (Unit) Select 2
A5-26, Sel-01 22 29 RLF1-1. File (Unit) Select 1

A5-35, A4-49 16 31 RHSO-IL. Head Seliect Top

A5-33, A4-45 19 33 RWDP-L Write Data Pulse

A5-24, A2-40 23 35 RDAS-IL Track (Position). Addr. Strobe
A5-12, Busy-01 31 37 XBZ1l-L Seek Complete 1

A5-14, Busy-02 28 39 XBz2-1 Seek Complete 2

A5-16, Busy-03 7 41 XBZ3-1. Seek Complete 3

A5-18, Busy-04 25 43 XBZ4-1, Seek Complete 4

A5-17, §1—38 26 45 XSRT-I, Sector

A5-15, Al-40 29 47 XIND-L Index

A5-13, Al-42 30 49 XSBO-L Sector Addr. Bit 0

A5-11, Al-44 32 50 XSB1l-L Sector Addr. Bit 1

(Continued on next page)
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I/0 Signal Listing (cont'd.)

Backpanel I/0 Cable
Location I/0 PWB Conductor

(Slot and Pin) Hole No. Number Logic Name and Function
A5-09, Al-46 34 51 XSB2-L Sector Addr. Bit 2
A5-07, Al-48 35 52 XSB3-L Sector Addr. Bit 3
A5-05, Al-50 39 53 XSB4-I, Sector Addr. Bit 4
A5-10, Al-37 33 55 XRDB-L Reéd Data Bit
A5-08, Al-41 36 57 XRDO-L Read Data Clock
A5-06, Al-43 37 59 RRDE-L Read Data Enable
A5-04, Al-45 38 61 XFRY-L Ready
A5-01, Al-49 40 63 3.6V Terminating Voltage
A5-01, Al-49 41 64 3.6V Terminating Voltage

Notes: a) The I/0 cable consists of 26 guage, 64 conductor, 2.5 inch wide
flat ribbon cable. The "Brown" conductor is conductor number 1.

b) Conductors 11, 13, 15, 17, 19, 21, 23, 25, 30, 32, 34, 36, 38, 40,
42, 44, 46, 48, 54, 56, 58, 60 and 62 must be connected to DC
ground by the user.

c) Conductors 63 and 64 must be tied together, when used.

d) EXAMPLE From Table 3-1: Conductor No. 1 connects to I/O PWB Pin 3,
which connects to backpanel I/0 slot A5, Pin 48 and then terminates
at slot A3, Pin 50. Pin assignments in I/0 slots A5 and A6 are
identical (Ref. Fig. 9-1).

INPUT SIGNAL DEFINITION

Note: Logic signal definition is as follows:
Sample: RXXX-L = RXXX = low level; RXXX-H = RXXX = high level

RLF1-4-1, (File Select)

A low level provides I/0O selection of one (1) of four (4) disk drives
daisy chained to a common I/0 cable. Each disk drive must be internally

jumpered to a designated File Select number (1, 2, 3 or 4).
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For a selected disk (upper and lower), a low level selects the "Top"

head and a high level selects the "Bottom” head. Opposite polarity

K.

selection is available.

RDRE-I, (Disk Removable Enable)

A low level selects the "Removable Disk" and a high level selects the

"Fixed Disk". Opposite polarity selection is available.

RDAO-8-1 (Track Position Address)

Low levels select one (1) of 406 data track positions on 200 TPI disk
drives. Address bit "8" is not used on 100 TPI drives. The Track Address
may follow the leading edge of the Address Strobe (RDAS-L) by up to 0.5
microseconds, maximum. However, it must trail the leading edge of the

Address Strobe (RDAS-L) by at least 0.2 microseconds, minimum.

RDAS-L (Track Position Address Strobe)

The Track Position Address Strobe (neg. pulse) will cause Address Restore
(RDAR-L) and the Track Position Address (RDAO-8-L) to be sampled and com-
pared with the stored current address. The head will then position to the

specified new address location. Pulse width limits: 0.9 to 3.0 microseconds.

RDAR-L (Track Address Restore)

Track Address Restore (low level) has priority over a Track Position
Address (RDAO-8-L), and will always cause the heads to position to track
address 000. The Track Address Restore signal must overlap the Address

Strobe (RDAS-L) by 0.5 microseconds, minimum.

RWDM-I. (Write Data Mode)

The Write Data Mode signal (low level) enables Write Data Pulses (RWDP-L)

to the write amplifier circuitry.

RDWP-IL (Write Data Pulse)

Encoded "Double Frequency" data. The "negative going" edges causes the
encoded data to be recorded on the selected disk when Write Data Mode

(RWDM-L) is low.
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REDM-L (Erase Data Mode)

The Erase Data Mode signal (low level) enables the erase circuitry. REDM-L
must be low, within two (2) microseconds of Write Data Mode (RWDM-I.) going
low, and must remain enabled for at least 28 (20 microseconds for 2400 RPM)

microseconds after the last usable Write Data Pulse (RWDP-L), is received.

RRDE-L (Read Data Enable)

The Read Data Enable signal (low level) enables Read Data Clocks (XRDQ-L)
and Read Data Bits (XRDB-L) to be transmitted to the I/0 interface -- as

read from a previously selected Disk, Track and Sector.

RULC-L (Unload Control)

A low level signal greater than one (1) microsecond in duration will cause
all drive units on the I/0 buss to "Unload". This signal allows the unit
to be unloaded before I/O control becomes marginal —- Example: loss of user

power could cause data to be written on the disk.

OUTPUT SIGNAL DEFINITION

Note: Logic signal definition is as follows:
Sample: XXXX-L = XXXX = low level; XXXX-H = XXXX = high level

XBZ1-4-1L (Seek Complete)

Within each disk drive, one (1) of four (4) Seek Complete lines is

jumpered to the Seek Logic, providing a designated Seek Complete signal

to the I/0 interface. The Seek Complete line goes low, independent of

File Select (RLF1-4-L) within one (1) microsecond after the leading edge

of the Address Strobe (RDAS-L). It will stay low for 8 microseconds
(minimum) and then go high when the heads reach and settle on the addressed
track position. If the seek is not complete after three (3) seconds, the
line will go high, Malfunction (XUNL-L) will go low, and Read:r (XFRY-L) will
go high. Seek Complete is available in opposite polarity, and is also avail-~
ble as being gated with File Select (RLF1-4-L).

XILA-L (Illegal Address)

The Illegal Address line goes low within one (1) microsecond following
the trailing edge of the Address Strobe (RDAS-L) if the track position

address is greater than 202 (405 for 200TPI units) as received from the
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user. In this case, the address is ignored and the heads are not moved.
The Illegal Address line returns to a high level within one (1) microsecond
following the trailing edge of the Address Strobe (RDAS-L) when accompanied

by a subsequent valid address.

XIND-I (Index)

The Index line provides one (1) 6 %3 microsecond, negative going pulse per

disk revolution for the selected disk (RDRE-L).

XFRY-L (File Ready)

The File Ready line provides a low level when the disk drive is conditioned

and ready to respond to I/0 user commands.

XRDB-L (Read Data Bit)

The Read Data Bit signal, when enabled by Read Data Enable (RRDE-L) going low,
contains decoded data "bits" as read from the selected Disk, Track and Sector.
A low level puise represents a data "1" bit in the "Double Frequency" data

encoding and occurs between data clocks (XRDQ-L). An NRZ option is available.

XRDQ-1 (Read Data Clock)

This line, when enabled by the Read Data Enable (RRDE-L) going low, contains
the data "clock" as separated from the encoded data. This 80 +25 nanosecond

negative pulse represents a data "Clock".

XSBO-4-L (Sector Address)

The five (5) Sector lines specify the sector binary address of the
selected disk (RDRE-L). The disk drive Sector Counters are continuously
counting, being advanced by the leading edge of each sector pulse as it
occurs. The Sector Counter is reset to "zero" (all Sector Address lines

high) by the first Sector pulse following the Index pulse.

XSRT-I (Sector)

The Sector line provides a formated number of equally spaced 6 t 3 micro-
second, negative going sector pulses per disk revolution -- each indicating

the start of a particular sector for the selected disk (RDRE-L).

This line indicates to the I/O Interface that a "malfunction" has occurred

within the disk drive.
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XWPM-L (Write Protect Mode)

A low level occurs when the front panel Write Protect switch for the selected
disk (RDRE-L) is enabled.

3.6VDC (Two lines)

Western

These two lines represent a 3.6 + 0.6 VDC (0.8 amp maximum) termination

voltage for use in user resistor termination.

MEDIA FORMATTING TOLERANCES
Note: () = 2400 RPM

Write pulse oscillator frequency variation must be less than % 0.25 percent.
Leading edge sector pulse variations, with respect to any one sector pulse to

a fixed point on a disk, is * 30 (% 20) microseconds maximum.

The relative position of all sector slots to their nominal position is no

greater than * 30 (% 20) microseconds.

Maximum disk speed variation is * 2 percent.

Maximum write/erase gap variation is 28 (20) microseconds maximum.

Maximum read recovery time after a write, erase or head select is 30 microseconds.
30 (20) microseconds of valid "zeros" must be allowed for phase locked loop

acquiring and polarization to guaranty valid data separation.
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ld— 75 MICROSECONDS MIN.
(52 FOR 2400 RPM)

XSRT-L | I
1
1
XWDM-L | I
1 |
—  —
XEDM-L i
l ] |
| | |
RRDE-L(1) : | | |
]
|
I
I

— — m— —

]

FORMAT INFORMATION (2)

= Preamble, 120 (85) microseconds, minimum

= Marker Bit

Usable Data Time = (total sector period; less tolerance gap, preamble, three (3) bits, and erase gap) X 0.980.
= Two (2) bits minimum

= Erase Gap, 28 (20) microseconds, minimum

= Tolerance Gap, 95 (76) microseconds, minimum

TMOO WX
]

(1) The first data clock can be shortened by the asynchronous timing of the read mode.

(2) If a permanent header is to be used at the start of a data block, the header/data gap and length of header is to be used to
determine the actual usable data block. The header must be followed by minimum of two (2) bits, and the erase gap
must be maintained for an additional 28 (20) microseconds when writing the header. A minimum of 30 (20) microseconds
is required for writing ‘‘zeros’’, which the VFO will use for synchronization prior to reading valid data when in the read
mode. Changing from osciiiator ciock to read ciock, etc., takes approximateiy £3.5 2.5} microseconds.

Therefore, the minimum delay required for writing the data block marker is 64 (45) microseconds, starting with the last
header bit. The read mode can therefore be enabled 61.5 microseconds after the header.

FIGURE 3-4
DATA FORMAT TIMING
NOTE: ( ) =2400 RPM




=€ries 6000
DISK DRIVE

| ° | 1 | °
RWDF-L(1) _l__J_—l__| | [ [
—Dl Id— 640 nS'(400 nS FOR zlioo RPM)
XRDQ-L I_] m

.1 (2)
XRDB-L DOUBLE FREQUENCY u

NRz opTION (3) 1 |

.

(1) The negative edge write tolerance is +5 nanoseconds. For 1500 RPM, either a 640 or 629 nanosecond cell time can be
used. For 2400 RPM, either a 400 or 394 nanosecond cell time can be used.

{2) The read data bit can overlap the clock by 50 nanoseconds, maximum. The bit must always be sampled only when the
data clock is not present (XRDQ-L is high). A maximum margin of 60 nanoseconds (clock-to-data) is allowed for user
data.

(3) NRZ data will bracket the clock by 60 nanoseconds, minimum.

FIGURE 35
DATA BIT TIMING

XIND-L ]_l
—-l lq— 600 1S (400 FOR 2400 RPM)
XSRT-L (LAST) L___l
—>| j—100ns
XSBO-4-L - | 77"

If a File Select or Disk Select change occurs, resulting in a shortened XSRT, all timing affects must be

considered by the user.

FIGURE 3-6
SECTOR TIMING

Western A
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XDAS-L _| - r ----- -
—D‘ e—osusmax  —| |et—o2 us- n:m- B
RADO-8-L | | J—_

RDAR-L“)

-

—] | 1usmax
xBz_-L(2 |

1
—>| 8 uS MIN to 3 SEC MAX |<.—
I

XILA-L l |___ _____ -
—»| |—o05usMAX

(1) Must overlap RDAS by 0.5 microseconds, minimum.

(2) Minimum width occurs in illegal address, or no address change. Maximum occurs on RDAR command.

FIGURE 3-7
SEEK TIMING
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SECTION 4 - THEORY OF OPERATIOHN

This section provides a detailed description of Series 6000 circuit, logic and
operating functions. A thorough understanding of this section will greatly assist

service personnel in maintenance, troubleshooting and general system operation.
Supporting schematic component location and mechanical assembly diagrams are located
in Section 9. Reference to these diagrams during the study of system operating

theory is highly recommended.

4.1 General Schematic Description

4.1.1 Definitions

The basic Series 6000 logic family consists of TTL integrated circuits. Standard
logic levels are: +2.5 to 5.3 VDC, "True"; and 0.2 * 0.2 VDC, "False". Logic

element designations are as follows:

LOGIC ELEMENT DESIGNATION

NAND GATE DRIVER FLIP-FLOP AMPLIFIER

—

o> 1t

EXCLUSIVE "OR”,

ONE SHOT sl AB +AB NAND GATE LATCH
— l ——
uORn 0 \
“sAND” Ajofeme ‘ =
Cn——

Weslern IS

DYNEX
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4.1.2 Logic Flow

The Unit Schematic (Figure 9-1) and Unit Block Diagram (Figure 9-2) provide con-

venient and quick reference to functional configuration and signal flow throughout

the disk drive. 1In addition, Schematic Component Location diagrams for specific

PWB's, modules and assemblies are provided in Section 9.

To better understand the basic logic flow and associated nomenclature, a typical

logic structure is presented and explained in Figure 4-1. Logic (signal) nomencla-

ture and location is listed in tables within each schematic diagram.

SOURCE TYPE (D = DRIVER)
(LOGIC NOMENCLATURE IS LISTED IN TABLES
WITHIN EACH SCHEMATIC DIAGRAM)

NAQT =

— NA0O
02 LOGIC NAME

03 o

LOGIC LEVEL (1 =TRUE, 0=FALSE)

SOURCE ELEMENT (NA=NAND)

NAO4 ——e

05 o= ~=— DABC 1SO NASO = DABC = DABC—H

SOURCE LEVEL
(SO=ORIGINAL SOURCE)

ACTUAL SIGNAL NAME IS
1 .
DABC 150 NAGO 18B=DABCB = DABCB—H

DABCA-L

.L STRUCTURE LEVEL OF
ORIGINAL SOURCE

SHORTHAND FORMS

0SC=DABCC-L
= DABC OSC NASC

DXYZ 1S0 NASO = DXYZ = DXYZ-H

—

DXYZ 181 NAS1 = DXYZ21 =DXYZ1-H

DXYZ 1S2 NAS2 = DYXZ2 = DXYZ2-H

Notes: 1. Shorthand forms are used throughout the logic schematics.

2. For convenience and ease of understanding within the text of the manual, logic signal definitions are as follows:

Sample: RXXX-L = RXXX = low level
RXXX-H = RXXX = high level

FIGURE 4-1
Western LOGIC STRUCTURE AND NOMENCLATURE

DYNEX -2
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4.2 PWB Loc
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DISK DRIVE

ations

The Series 600
plug into a ba

PWB location i

0 electronics module contains four (4) Printed Wire Boards, which

i
ckpanel assembly located at the rear of the unit (See Fig. 9-1).

s as follows:

Slot Al VFQO, Sector Counter PWB
Slot A2 Control PWB

Slot A3 Servo PWB

Slot A4 Data PWB

A fifth PWB (Motor Control) is located on the drive motor assembly.

A sixth PWB (5

-Volt Regulator) is located on the power supply assembly.

4.3 PWB Module Circuit Functions

1. VFO, Sector Counter PWB (Ref. Fig. 9-5, Sh. 1, 2 & 3)

Thi

s PWB contains the following circuits:

VFO (variable frequency oscillator) circuit. The basic VFO circuit

"1ocks" onto the frequency of the incoming raw data. The incoming

the raw input signal into data "ones" and a data "clock".

This PWB also contains the Sector/Index decode electronics, sector

counters, and other miscellaneous functions.

2. Con

To avoid a CE alignment when replacing this PWB, R84 should be set
per Section 6.3.5, Circumferential Head Alignment Procedure.

- o_" oL 1
i

trol PWB (Ref. Fig. 5-7, 8h. 1, 2 & 3)

Thi

s PWB contains the following circuits:

Disk speed monitoring logic

_Head load logic

Write protect logic

Emergency unload logic

_Normal load and unload logic

.Illegal address logic

Position address strobe logic

Motor control logic

No. field adjustmegt§iéagmfgggired when replacing this PWB.

Western NN

43 DYNEX

SRS A Perri Company



oeres bLULUU
DISK DRIVE

3. Servo PWB (Ref. Fig. 9-6, Sh. 1, 2 & 3)

This PWB contains the following circuits:

Position demand address register

_Current position address register

Difference logic (difference between demand and current address)

)
°

°

® _Positioner velocity reference logic _

® All analog electronics necessary for positioner servo operation
°

On replacing this PWB, potentiometers must be set per Section 6.4,

Servo Checks and Adjustments.

4. Data PWB (Ref. Fig. 9-4, Sh. 1 & 2)

This PWB contains all the electronics necessary for read/write operation,
including:
® __Write logic and drivers

Erase circuits .

)
¢ Head Decode and switching circuits
®_ Read amplifier and data decode circuits

® No field adjustments are required when replacing this PWB.

5. Motor Control PWB (Ref. Fig. 9-10, Sh. 1 & 2)

® This PWB contains all circuits necessary to transform the drive
motor control signals from the Control PWB into signals for control
of the AC spindle drive motor.

® No Field adjustments are required when replacing this PWB.

6. 5-Volt Requlator PWB (Ref. Fig. 9-9, Sh. 1 & 2)

® This PWB contains the +5 VDC regulator and over-current protection
circuits.

® On replacing this PWB, the regulator must be set to 5.0 VDC (at back-
panel) by adjusting the regulator potentiometer on the PWB.

4.4 Functional Logic and Circuit Descriptions

4.4.1 Unit Select Logic (Ref. Fig. 9-1 and 9-2)

The following flow chart (Fig. 4-2) illustrates the Unit Select sequence. The
transmitted and received signals apply to the standard Series 6000 interface

(See Section 3.3.5).

Western BENGEGGGEGENNNER
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YES (RLFS TRUE)
\

ENABLE
TRANSMITTERS

XBZY
XUNL

ENABLE
ENABLE ENABLE ENABLE TRANSMITTERS
RECEIVERS TRANSMITTERS ENABLE RECEIVER (AS SELECTED
RECEIVER BY RDRE)
REDM XERY RWDM
RDAR XWPM RRDE
XSB0-4
RDAS XILA xsm%
J } XSRT
ENABLE
ENABLE RECEIVER
TRANSMITTERS I RWDP |
XRDQ
XRDB

NOTE 1: Unit selection is accomplished by jumpers on the PWB module. Normally, the jumpers must agree with the drive
logical address (user 1/0 identification). See Fig. 9-1 Loc. 8C

RLSF-L (UNIT SELECT) . XBZY-L (BUSY) 1.
/ 2. / 2.
scd 3. ed 3.

4. 4.

FIGURE 4-2
UNIT SELECT FLOW CHART

Western I
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The following flowcharts (Fig's. 4-3 and 4-4) illustrate the disk unit

Load and Unload sequence. See Section 4.4.3 for detailed circuit descrip-

tion.

START
LOAD

YES
<

UNLOAD YES DEPRESS DRIVE
CONDITION SWITCH "OFF”,
EXISTS? WAIT FOR TDTS

START DRIVE MOTOR (DMTE),
SAFE LAMP OFF,
ENABLE TIMER (TLHD)

<

TIMER
ELAPSED
(TLHD)? I NO

YES +

DRIVE POSITIONER TO TRACK 000?

]
(HEADS LOAD AT =~ .05 INCHES
BEFORE TRACK 000) J

YES
<

A 4

READY LAMP ON, ' 1N 2 SECONDS, STOP
READY TO USER LOAD SEQUENCE.
(XFRY)
(FUNL SET)

FIGURE 4-3
Western I LOAD SEQUENCE FLOWCHART

DYNEX s
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EMERGENCY?

(FUNL SET)

NO “

————— =

POSITIONER SWITCHES FROM SERVO TO
RETRACT ELECTRONICS AND DRIVES
POSITIONER TO FULL RETRACT
POSITION, UNDER HIGH VELOCITY
CONTROL, READY LAMP OFF, DISABLE
FILE READY TO USER (XFRY)

DRIVE POSITIONER TO FULL

RETRACT POSITION UNDER LOW

VELOCITY CONTROL, READY
LAMP OFF, DISABLE FILE
READY TO USER (XFRY)

RETRACT?

!

TURN DRIVE
MOTOR OFF

NO

ROTATION
<100 RPM?

ELAPSED?
(TDTS) I

4 SAFE LAMPON

FIGURE 4-4
UNLOAD SEQUENCE FLOWCHART
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4.4.3

Unload (Normal and Emergency)

See Figures 4-3 and 4-4

1.

Normal Unload (FSLD set, Control PWB; Fig. 9-7, Sh. 3, Loc. 10E: and
SULS-L, Control PWB; Fig. 9-7, Sh. 2, Loc. l1E)

When the "Disk Drive" switch is depressed "Off" (Unload Switch SULS-L goes
false), and if the unit is not in an Erase Mode (DEDM-L is true) then the

Load Latch FLDL is reset to start the normal velocity unload sequence.

A normal velocity unload condition can also be generated by I/0 control.
That is, FSLD (Stop Load) can be set by RULC-IL (Unload Control) going false
from the user in the event of a detected emergency condition. FSLD-L (Stop
Load) holds the Load Latch (FLDL) reset.

Data loss can be expected if the user is in a write mode. The Unload
Control line (RULC-L) is normally used for a user emergency power down
condition when control of interface lines becomes marginal. FSLD can be
reset by initiating a power-up sequence or by depressing the "Disk Drive"
switch "OFF". After FSLD is reset, the unit can be loaded again by moving

the "Disk Drive" switch to the "ON" position.

Emergency Unload (FUNL set, Control PWB; Fig. 9-7, Sh. 2, Loc. 7F)

Should an emergency unload condition be detected, then FUNL is set. FUNL
can be reset by SULS-L ("Disk Drive" switch depressed "OFF") "AND" TDTS-H
(Down to Speed Pulse) both being true, "OR" by the power on reset FPOR-H
"AND" TDTS-H both being true. FUNLA-H disables the relay on the Servo PWB,
to allow switching in the emergency retract circuits. The emergency condi-
tions are as follows:

b PPOR-L sets FUNL. PPOR-L goes low on a 5 volt supply voltage loss.

L If the Heads-Up switch (SHSU-L is true) indicates the heads are not
retracted, and the disk is not up to speed (DUTS-L is true), then FUNL
is set by FUNL NAO2.

If a normal seek operation continues for more than 100 milliseconds,
FUNL is set. QDAQ-L (Demand Address Clock) triggers TBZC (Busy Check,
100 ms one-shot). If DLSL-L (Lock Servo Loop) "AND" DDAR-IL (Demand
Address Reset) are both true at the end of the 100 milliseccond time
period, then FUNL NAO5 sets FUNL.

Western NSRRI
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If the heads are not loaded within two (2) seconds after FLED-H (Load
Heads) goes true, FLDH-H "AND" FFWS-H (Forward Slow) generates FUNL NAO1
to set FUNL. The two (2) second time out is accomplished by FLDH-H "AND"
FFWS-H, enabling the unijunction Q5.
The position transducer scale has an index area on each end of the scale.
When the positioner is between these extremes, DPTI-L (Position Transducer
Index) is true. In the retract position, DPTI-L is true, however, this
is not siginificant. FPTE is normally held reset by FRVSA-L. FRVS is set
by an unload condition (FLHD-H is false) or by address initialize (DADI-L
is false, Restore Command). A restore command requires usage of the index
area for relocating the positioner to track 000. Normally, when the unit
is loaded and FRVS-H goes false, the reset to FPTE (Position Transducer
Enable) is removed. At this point, the positioner will move forward into
the valid range of the transducer scale. At this time, DPTIA-H (Position
Transducer Index) goes false to set FPTE. If FPTE is set and DPTIA-H
goes true again (in normal operation, then FPTE-H "AND" DPTIA-H generates
FUNL NAQO4 to set FUNL.
If the heads exceed a velocity of 90 inches per second, then DUDQ-H (Up-
Down Clock) "AND" TMVC-H (Maximum Velocity Check) generates FUNL NAQO3. TMVC
is a retriggerable one-shot which is triggered by DUDQ-H.
If the motor is enabled (DMTEC-H) , and the pack switch is not made
(SLID-H true, disk not properly in place, for example), then the 300
miilisecond unijunction Q7 times out to generate FUNL NAO6 which .sets
FUNL. ©Normally, the pack interlock solenoid (top load), or door lock
solenoid (front load) is disabled by DMTEA-H which will normally cause
SLID-H to go false within 100 milliseconds of the start of a load
sequence.
Note: Late revision Control PWB's (Rev. "L" or later) contain five (5)
LED's (Ref. Fig. 9-7, Sh. 2, Loc. 10E) which will indicate one
of five conditions which can cause FUNL to set. The latched
indicators are for FUNL NAOl, 2, 4, 5 and 6. FUNL NAO3 does
not have an indicator. The LED's can only be reset by SULS-L
being false (when not in the Erase Mode; i.e., REDMA-H is false)
"AND" TDTS-H being true, "OR" by FROR-H "AND" TDTS-H being both
true. This means that aporoximately 25 seconds after "Power On",
the LED latches will be reset, or if the "Disk Drive" switch
is in the "OFF" position (SULS-L is true) and a TDTS pulse
occurs (once every 25 seconds), then the LED latches will reset.
If a malfunction occurs, only one LED should be "ON", i.e., the
first LED latch to be set disables the remaining LED latches.
The front panel "Disk Drive" switch will be "ON", the "Disk Drive"
lamp "ON" , and the "Ready" lamp "OFF" as a result of the malfunction.

Western RN
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4.4.4 Positioner Operation

The moving part (head carriage) of the positioner assembly is composed of a voice

coil, velocity transducer magnet, position transducer scale, and read/write heads.

Ehgwggg;iggegywpagt“is composed of voice coil magnets, velocity transducer coil,

and_position transducer photo-cell read _head.

The voice coil has an approximate travel range of 3-1/2 inches, of which, the
normal on-line (data area) positioning range is approximately two (2) inches
(heads loaded). The heads unloaded, or retracted range is about 1-1/2 inches.
The full retract position is defined as when the voice coil is approximately 1/8
inch from its full reverse travel limit. The retract range is detected by the
Heads-Up switch (SHSU-H is true).

The velocity transducer coil generates an output of approximately 60 mv-per-inch-per

second and is used to control positioner travel velocity.

The position transducer read head is composed of five (5) photodiodes, which are
used to generate the position transducer index (DPTI-L), the X + 0° position phase
(2 cells), and the X + 90° position phase (2 cells). See Figure 9-1, Location 2E
for implementation. Detailed positioner operating theory is discussed in the

following sections.

Note: GElectrically, the 100 TPI and 200 TPI units function identically. The 200

TPI unit, however, has a thermistor mounted on the positioner assembly to

temperature compensate the servo as a function of position. Jumpers on the
Servo PWB allow the positioner to move two (2) "200 TPI" tracks to generate
one (1) "100 TPI" track. See Figure 9-6, Sh. 1, Loc. 10G, Servo PWB, for

jumper information.

Mechanically, 200 TPI units use heads with a smaller read/write gap due to

the higher track density.

4.4.5 Heads-Up and Position Transducer Index Signal

The Heads-Up (SHSU-H) and Position Transducer Index (DPTI-L) signals are shown
below (Ref. Fig. 9-6, Sh. 3, Loc. 5D and 8B)

Western
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‘ ~——CY LINDER 000
SHSU-H
S
] 1
: e
1 I
DPTI-L | I
1 1 | |
! i I !
~ TRACK - 150 - 50 —1% 204 100 TPI UNITS

- 300 - 100 -1% 408 200 TPI UNITS

The above timing assumes the positioner is moved forward from the full retract

position at a constant velocity.

4.4.6 Servo Load Operation (Ref. Fig's. 9-7, Control PWB; 9-6, Servo PWB: and

9-3, Servo Flow Diagram)

Refer to Section 4.4.2 for general load sequence.

In the unloaded state, FLHD-H (Load Heads) holds FRVS (Reverse Slow) set. When

FLHD-H becomes true during the load sequence, FRVS will reset. This causes the

voice coil to move forward from retract position (SHSU-H goes false) -- under
velocity control -- at approximately 1-1/2 inches per second. DPTIA-H (Position
Transducer Index) will go from true to falge to set FPTE. FFWS (Forward Slow) is
then reset by DUDQ~H "AND" FPTE-H -- allowing normal servo operation.

Normal servo operation entails the use of two (2) registers. One register is the
Demand Address register (FDAH, FDAO-7; See Fig. 9-6, Sh. 2, Loc. 8F), which is held
reset during the load operation by DDAR-I, (Demand Address Reset), where DDAR-L is
generated (goes false) by FFWS-L "OR" FRVS-L being false.

The other register (FCAH and FCAO-7; See Fig. 9-6, Sh. 2 Loc. 10C) is a nine (9)

bit, current address, up/down counte This counter will roll over from all one's

r.
to all zero's to give the servo its home address (track 000) at approximately 1-1/2

n

tracks from the index. This occurs when DDAR-L goes true to start normal servo

Waestern
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operation. Refer to Section 4.4.8, Seek Command Logic and Figure 4-5, Load Opera-

tion Timing Description.

4.4.7 Servo Unload Operation (Ref. Fig's. 9-7, Control PWB; 9-6, Servo PWB;

and 9-3, Servo Flow Diagram)

When the unit is unloaded, FLHD (Load Heads) will reset. FLHD-H then sets FRVS
(Reverse Slow). This condition causes the positioner to move in the reverse
direction -- under velocity control (approximately 1-1/2 inches per second) --
until SHSU-H (Heads Up) goes true. SHSU-H reduced voice coil power by turning
Q12 "ON". Refer to Figure 9-6, Sh. 3, Loc. 4A.

4.4.8 Seek Command Logic - RDAS, Demand Address Set (Ref. Fig's. 9-7, Control

PWB; 9-6, Servo PWB; 9-3, Servo Flow Diagram; and 4-6, Timing Diagram)

After the unit is Selected and goes Ready, a Seek Command from the user (RDAS-L,
Demand Address Strobe; see Fig. 9-7, Sh. 3, Loc. 11D) will be accepted. This
negative pulse (RDAS-L) will be between 900 nanoseconds and 3 microseconds wide,
and is used to trigger a 10 microsecond one-shot (TVAE, Valid Address Enable).
DFRYA-H "AND" the trailing edge of RDASA~H trigger TVAQ (Valid Address Clock).

This trailing edge, 60 nanosecond pulse, will allow the Demand Address Register
(FDAH, FDAO- 7; See Fig. 9-6, Sh. 2, Loc. 8F) to be loaded (QDAQ-H) with the new
track address (RDA0-8-L) from the user, provided there is a valid address (less
than 203, D203-L is true) and the servo is not busy (DBZY-L is true). If an
invalid address prevails, then FILA (Illegal Address) is set. If FILA is set, then
ODAQ-H will be disabled. FILA-H "AND" DFRY~-H, both being true, generate the Illegal
Address signal (XILA-L goes false), which is sent to the user.

A new valid address received will be compared with the old (current) address held
in the Up/Down counter (FCAH-FCAO0-7, Current Address; See Fig. 9-6, Sh. 2, Loc.
7C). A nine (9) bit subtractor generates the difference DDFH-L, DDF0-7-L; See Fig.
9-6, Sh. 2, Loc. 6C) for generation of the positioner velocity reference. The new
difference causes DLSL-L (Lock Servo Loop) to go true. Twelve (12) decodes are
generated from the difference, and are used as inputs to a D/A converter. The D/A
converter generates a Velocity Reference (AVRF; See Fig. 9-6, Sh. 2, Loc. 1D) which
approximates a square law curve as a function of distance. The polarity of the
reference is controlled by the sign bit of the subtractor (DDFR-L, Difference

Reverse), and the reference (AVRF) by the number of decodes that are "True".

The difference between the "reference" velocity and the "true" velocity (output of

the velocity transducer -- See Fig. 9-1, Loc. 2E) is compared, and current is
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applied to the voice coil through a power driver as a function of this difference
(See Fig. 9-1, Loc. 6G). Current feedback is used to limit the maximum coil cur-

rent to six (6) amps (See Fig. 9-1, Loc. 6E).

Direction control is specified by DDFR-L (Difference Reverse). The servo will move
according to this information and will generate signals (DPCL-L, Position Clock -~
Ref. Fig. 9-1, Sh. 3, Loc. 7E, TP2; generated from X + 0 phase; and DDIR, Position
Direction -- Ref. Fig. 9-6, Sh. 3, Loc. 6E, TP4; generated from the X + 90 phase)
which will move the Up/Down counters in a direction such that the Up/Down counters
will become equal to the Demand Address register. When the two registers are equal,

the positioner is within one-half track of its final position.

When the positioner is within one-half track of its final position, DHFT-H (Half
Track From Null) is true. DHFT-H "AND" DPCLC-H, both being true, now generates the
servo direction control for the servo at distances of 1/2 to 1/4 track from th null,
while DDRF-L generated direction control for differences greater than 1/2 track.
Direction control is not needed from the logic when the positioner is within 1/4 track
of null (DPLSL-L is false). When the positioner is within 1/4 track of its final
position (DLSL-L goes false), the velocity reference is zero and position loop is
enabled. The analog X + 0 output is switched (Q2 on Servo PWB; See Fig. 9-6, Sh. 3,
Loc. 9E) into the summing amplifier (IC4l; See Fig. 9-6, Sh. 3, Loc. 6C) through

a lead/lag network. This network controls the positioner velocity during settle-out
in the control region, and therefore, the amount of settle-out overshoot. This
network also helps achieve a very stiff position loop (approximately 8 pounds per mil)
which is important for positioner accuracy. The position loop is active for + 1/4
track around the null position. If the positioner should overshoot the null position,
the Up/Down counters will count the number of tracks that the positioner overshoots
and generate a corrective velocity reference to return the positioner to the correct

null position.

Unit Busy, to the user, is generated by DLSL-L "OR" TSTD-L "OR" TVAE-L being false.

DLSL-L going false triggers the settle-time one-shot (TSTD, Settle Time Delay). The

timing diagram (Figure 4-6) helps to clarify the operation. It represents a repetit-
ive single track 200 TPI move -- example: track 000 to 001, 00l to 000, etc.

4.4.9 Restore Command -- RDAR, Demand Address Reset ({(Ref. Fig's. %-7, Contrcl

PWB; 9-6, Servo PWB; and 9-3, Servo Flow Diagram)

If the unit is Selected and Ready (DFRYA-H is true), and Seek Command is received
(RDAS-I., Demand Address Strobe; See Fig. 9-7, Sh. 3, Loc. 11D), then the
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FOR TRACK 000

Note: For purpose of explanation, the above waveforms assume the voice coil is moving up to and through the null position
for track 000, at a constant velocity. In actuality, the time base is a function of the Servo control {position and
velocity). The voice coil will, in fact, null at track 000 during this operation. TP numbers and the logic signals shown
above are located on the Servo PWB, except for FPTE, which is on the Control PWB.

FIGURE 4-5
LOAD OPERATION TIMING DIAGRAM
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X+0 PHASE
(A3-TP1)

DPCL-L
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(A3-TP11)
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Note: For purpose of explanation, the above waveforms assume the voice coil is moving at a constant velocity and nulls with
no settle time (X +0° phase at TP1). In actuality the time base is a function of the servo control numbers and the
{position and velocity) and there can be a small amount of overshoot. TP numbers and the logic signals shown above
are located on the Servo PWB, except for TSTD, RDAS, and XBZY which are on the Control PWB.

FIGURE 4-6
TIMING DIAGRAM, REPETITIVE SINGLE TRACK (200 TPI) SEEK
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10 microsecond Valid Address one-shot (TVAE) is triggered. RDAS-H "AND" DFRYA-H
then trigger TVAQ. If the Restore Command signal (RDAR-L, Demand Address Reset)

is present, then TVAQ-H "AND" RDAR-H, both being true, generate DADI-L (Address
Initialize) and DADI-L sets FRVS (Reverse Slow). This causes the positioner to
move in the reverse direction under velocity control (approx. 1-1/2 inches per
second). When FRVS or FFWS (Forward Slow) is set, DDAR-L (Demand Address Reset) is
false. DDAR-L, being false, will set the Up/Down counters and reset the Demand
Address register. This will hold a difference of "one" in the servo difference
lines (DDFH-L is false, DDFO-7-L are true; See Fig. 9-6, Sh. 2, Loc. 6C). When

the index area is reached, DPTI-L (Position Transducer Index) goes false. DPTIA-H
"AND" FRVS-H, both being true, will set FFWS (Forward Slow), which in turn resets
FRVS. This causes the positioner to change direction and go forward, under velocity
control, and null on track 000 as in the load operation (See Section 4.4.6). Unit
Busy generation is identical to that of the normal seek operation (See Section
4.4.8). The unit can be Busy (XBZY-L is false) for up to two (2) seconds in the

Restore Mode.

4.4.10 Emergency Servo Control (Ref. Fig. 9-6, Servo PWB)

If an emergency unload condition should be detected (FUNL set, See Section 4.4.3,

or a voltage loss is detected by 013, 15 or 19 on the Servo PWB; See Fig. 9-6, Sh.

3, Loc. 3F) a relay on the Servo PWB switches out the main servo control loop (K1-NO
on the Servo PWB; See Fig. 9-6, Sh. 3, Loc. 1C) and switches in an auxiliary con-
trol loop thru K1-NC. The true wvelocity (IC38, pin 3) is compared with a fixed
reference (IC38, pin 2) and current is applied directly to the voice coil by one
power transistor (through CR36). The velocity during emergency unload is approxi-
mately 10 inches per second. When the Heads-Up switch (SHSU-H goes true) is reached
(1/8 inch from full retract), power is removed from the positioner and the positioner

will come to a stop, fully retracted.

4.4.11 100-TPI/200-TPI Comparisons (Ref. Fig's. 4-7)

There have been two different positioners employed in Series 6000 Disk Drives.
Very early drives were 100-TPI units and the corresponding 100 TPI positioners are
no longer used (obsolete). Later drives were constructed to handle both 100-TPI

and 200-TPI requirements with a 200 TPI type positioner.

The major difference between the two positioners is the physical spacing of the
markings on the glass scale. This difference results in signals produced (X + 0
and X + 90) that represent 10 mils/cycle on a 100-TPI positioner, but only 5 mils/

cycle on a 200~-TPI positioner. Refer to Pig. 4-7. Jumpers on the Servo PWB
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(Ref. Fig. 9-6, Sh. 1, Loc. 10G) determines whether the 200 TPI positioner func-
tions in the 100 TPI or 200 PTI mode.

Other changes necessary when operating a drive at 200-TPI are: use of read/

write heads with a smaller gap; and the use of thermistor mounted on the

positioner assembly to temperature compensate the servo as a function of temperature

and position.

100 TPI POSITIONER ON 100 TPI POSITIONER (OBSOLETE)

100 TPI DRIVE
TRACK 2 3 4
AN
X+0 OV r
200 TP} POSITIONER ON
200 TPI DRIVE
TRACK 4 8
200 TPI POSITIONER ON
100 TPI DRIVE
TRACK 2 3 4

FIGURE 4-7
100-TP1/200-TP1 POSITIONER COMPARISON
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4.4.12 Disk Speed Monitoring (Ref. Fig's. 4-8, 4-9 and 9-7, Control PWB)

Since there is no speed control associated with 1500 RPM, 60 Hz drives, up-to-
speed is monitored by a one-shot circuit (IC41 on Control PWB; See Fig. 9-7, sh.2,
Loc. 5B), which checks the interval between index pulses to determine if the disk
is above 1100 RPM # 22 percent. If not, DUTS-L (See Fig. 9-7, Sh. 2, Loc. 4B)
goes true and sets FUNL by way of NA0O2 (if SHSU-L is true, i,e.,, heads are not

retracted).

If the drive operates on 50 Hz power, or rotates at 2400 RPM, then a much more
comprehensive speed control circuit is utilized. 1In this circuit, a crystal
oscillator (Ql and Q2 on Control PWB, See Fig. 9-7, Sh. 2, Loc. 1lB) is used to
increment a counter circuit. This counter is reset by each index pulse; thus, the
count present when the next index pulse arrives, indicates the speed of rotation.
Two speed points are of importance, the first being at 89 percent of desired
rotation speed, and the second being 100 percent of desired rotation speed. The
spindle drive motor is capable of rotation the disk approximately 10 percent over
speed. The speed control circuits control the motor speed by the amount of power
applied to the motor.

Up-to-speed is determined by checking bits 14 and 17 of the counter. If both bits
are "true" (count - 147456), the motor speed is less than 89 percent, in which
case, further incrementing of the counter is blocked (DSQC-L is false) and DUTS-L
goes true and sets FUNL by way of NAQ02.

Normally, when the motor is up to speed, speed control is accomplished by checking
bit 17 at index time. FMTE will be set if bit 17 is "true", motor speed is below
2400 (1500) RPM and full power is applied to the motor thru DMTO-H being true (See
Fig. 9-7, Sh. 2, Loc. 4C). The motor speed then increases until bit 17 fails to be
"true" before arrival of the next index. Motor power is then reduced, causing
the disk to slow down.
Note: Partial power is always provided thru DMTEB being true (Motor Enable:

See Fig. 9-7, Sh. 2, Loc. 3E) when the motor logic is enabled (DMTE, true).

4.4.13 Sector/Index Logic (Ref. Fig's. 4-10 and 9-5, VFO PWB)

Figure 4-10, Sector/Index Logic Flow, illustrates logic flow and timing for the

disk unit Sector and Index functions.
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FIGURE 4-9
DISK SPEED MONITORING, TIMING (EXAMPLE: 2400 RPM)
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4.5 Read/Write Description (Ref. Fig's. 4-11, Head, Disk Selection and Data
Flow; 4-12, Read/Write Data Conversion; and 9-4, Data PWB

4.5.1 Head and Disk Selection

Selection is accomplished by signals from the user system and circuits (diode
matrix) in the disk drive unit (See Fig. 9-4, Sh. 2, Loc. 7D). Heads are numbered

0 thru 3, top to bottom. Head 0 and 1 are on the top disk, 2 and 3 are on the bottom
(fixed) disk.

The user I/0 signal Head Select 0 (RHSO-L) allows selection of either a top or
bottom head on the "Selected" disk. The user I/O signal Removable Disk Enable (RDRE-L)
allows selection of either the top or bottom disk.

As an example, to select head 3, RHSO-L "AND" RDRE-L must be true -- thereby enabling
Ql6 (Fig. 9-4, Sh. 2, Loc. 8B) which selects the center tap on head 3 (Fig. 9-4, Sh.
2, Loc. 6C). Head 3's center tap is now at +5 volts while the remaining heads (0, 1
and 2) are at a negative voltage. Head 3 windings are now enabled for either a read

or write operation.

4.5.2 Write Circuits

Dauble frequency write data is received from the user by way of the Write Data Pulse
(RWDP-L) 1line. The writing process is under.complete caﬁtfbl of thé Data PWB. The
drive is conditioned to write (if Ready and Selected) when the Write Data Mode (DWDM-L
and the Erase Data Mode (DEDM-L) signals are both false.

When the above conditions are true, the write amplifier is enabled to receive Write
Data Pulses (RWDP-L). It should be noted that when in a Write Data Mode (DWDM-L is
false) current immediately starts flowing through the head "write coil" -- erasing

previously recorded data, even though no Write Data Pulses are beina transmitted.

The double frequency Write Data Pulses (RWDP-L) are received from the user I/0 and
presented to the Write Amplifier JK flip-flop (IC7, Fig. 9-4, Sh. 2, Loc. 10E). The
write JK toggles with each pulse to provide high/low outputs to the write drivers.
With each toggle of the write JK, current flows in alternate halves of the read/write.
coil as controlled by Q11 and Q12 (Fig. 9-4, Sh. 2, Loc. 8E). The switching of write
current causes magnetic flux reversals on the disk surface. When in the Erase Mode
(DEDM-L is false), a current flows through the erase windings as controlled by Q6 (Fic
9-4, Sh. 2, Loc. 9D) -- providing a tunnel erase effect. The tunnel erase serves to
erase a narrow band on each side of the track, resulting in sharply defined data tracﬂ

with no cross-talk between tracks.
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4,.5,.3 Write Check Circuits

In order to assist in preventing the writing of erroneous information on a disk, due
to a drive or controller failure, various checks have been incorporated on Revision

J or later Data PWB's (Ref. Fig. 9-4). Items checked include: éérite current without
==El2 ChC
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P2
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riple heads sele

erase current, erase current without write current,

R e AT s

The erase/write current check is performed as follows: When there is no write
current, Q23 (Ref. Fig. 9-4, Sh. 2, Loc. 8F) is "ON", causing its collector to be
at "0" volts. When there is no erase current, Q20 (Ref. Fig. 9-4, Sh. 2, Loc. 9D)
is "OFF", causing its collector to be at 5 volts. If both write and erase currents
are "ON', then the previous logic levels are reversed. Exclusive "OR" logic (Ref.
Fig. 9-4, Sh. 2, ICl4 and ICl2) will cause TP7 (Loc. 6A) to go "true" on a failure
(write without erase or erase without write). TP7 will also go true (thru 025, Loc.
7B) if multiple heads are selected and a write mode exists (DWDMA-H is true). TP7
is the true side of a nand latch which can only be reset by a power on reset (Q27,
Loc. 7A), or by DPTI-L (position transducers index). DPTI-L will go "false" on a
seek initialize command, which will cause the reset condition. The TP7 signal
disables the write and erase signals (DDWE, Loc. 10F) to prevent further writing

operations.

It should be noted that early units do not have the DPTI-L signal on the backpanel,
therefore the only reset to TP7 is by powering off when a failure exists and requires

correction.

4.5.4 Read Circuits (Ref. Fig. 4-11)

A read command allows read data to be transmitted from the selected track address
and sector designation to the processing system. The reading process is under com-
plete control of the system control circuits. The unit is conditioned to read

when a head is selected and write data mode is false. Raw data in the form of

a sine-wave is supplied through a preamplifier to the read amplifier. The read
amplifier converts the sine wave signal to pulses which are then supplied to data

decode circuits where raw read data is separated into clocks and data.

Ooutput leads from the heads connect to the input of the preamplifier which is part
of the Data PWB. An approximate 1 to 10 millivolt peak-to peak signal, received
from the read/write head, is boosted by the gain of the preamplifier (ICl, Fig. 9-4,

Sh. 2, Loc. 6F) and is then supplied to the read amplifier.

i
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The actual read signal processing begins in the read amplifier. The amplifier
filter circuit receives a differential signal from the preamplifier. This cir-
cuit provides additional amplification (IC2, pin 11; Fig. 9-4, Sh. 2, Loc. 5G)
and filtering of the read signal. The signal is single-ended during filtering.
The output of the amplifier filter circuit is supplied to the differentiator
(network C19 & R90; Fig. 9-4, Sh. 2, Loc. 3F).

The differentiator amplified and shifts the signal approximately 60 degrees in
time from the input, resulting in data signals whose crossovers coincide with the
positive and negative peaks of the incoming signal. The signal from the differen-
tiator then passes through the squaring amplifiers which amplify and limit the
signal. This limited signal is used to generate a 90 nanosecond pulse (DDDD-H;
Ref. Fig. 9-4, Sh. 2, Loc. 3C).

4.5.5 Data Decode Circuits (Ref. Fig. 4-11)

The double frequency data decode circuit is a phase-locked loop decoder. It
consists of a free-running variable frequency oscillator (VFO) which is adjusted
in test to the nominal frequency. The frequency of this oscillator is controlled
by the output of the phase detector. The control range of the oscillator is *+ 8
percent, about the nominal. The phase detector is used to compare the phase of
the incoming raw data with the phase of the VFO sawtooth output. If the incoming
data is higher in frequency than the VFO, then an error voltage (See Fig. 9-5, Sh.
3, TP10, Loc. 7E) is generated by the phase detector which caused an increase in
the frequency of the VFO. A VFO clock is generated from the VFO to toggle the VFO
decode flip-flop which provides the decoding windows for the clocks and data.

See Fig. 9-5, Sh. 3, TP's 5 and 7, Loc. 5C.

A 95 nanosecond delay line is used to delay the raw data into the center of the
decoding windows. The delay line is also used to pulse-form (15 nanoseconds) the
delayed raw data pulses (See Fig. 9-5, Sh. 3, TP4, Loc. 4E). The delay line taps
are accurately selected in PWB test. The delayed data pulses are used to clock the
data (FRDB) and the clocks (FRDQ) flip-flops whose inputs are controlled by the VFO
decoding windows. FRDQ-H triggers the data clock one-shot (TRDQ) which is used to

generate a read data clock signal to the user (XRDQ-L). TRDQ-L also resets FRDQ.
FRDB-H is used to generate a read data bit signal to the user (XRDB-L). The decode
flip-flop is polarized by monitoring the data clock one-shot output (TRDQ-L). If

there is no clock output for 2.6 micorseconds, a retriggerable one-shot (2.6 micro-
seconds) times out and inhibits the decode flip-flop from toggling on the next VFO
clock. The next raw data pulse will then set the clock flip-flop and thereby

enabling the retriggerable one-shot to retrigger continuously on the data clock.

Western IR

DYNEX 2

RN A Perri Company



DATA PWB

XHNAJ

M. U010 M

HEAD 0 -
] e———
[ J—
3
_-l N Pos;&ﬁ;)MP AMPLIFIER
- IFFER 1
- FhYeR DIFFERENTIATION
RHSO-L
(HEAD SELECT
BIT 0)
DIODE
RDREAH MATRIX
:E?\I"S\ELREEQ"'?;’ABLE ®_ PULSE LIMITING
: [~ 2 FORMER AMPLIFIER
{ J
DWDM-L I—--—.-—_..__.—--_.__—_.—__—____.___
WRITE MODE ~®—=DDDD VFO, SECTOR COUNTER PWB
DWDP-L I |
WRITE DATA | 0 |
PULSE WRITE | %)ans
FDA7-H DRIVER One |
ADDRESS o | |
BIT 7
DLSL-L | DATA |
LOCK SERVO @— | DECODE
LOOP o ——— xapar |
| RRDE-L |
I READ —
ENABLE 1/0 CLOCKS |
XRDB-L
DEDM-L ERASE | I |
ERASE MODE DRIVER | SFRYAR w |
L_ FiLe READY \U2 1/0 DATA |
FIGURE 4-11

HEAD, DISK SELECTION AND DATA FLOW

SARMA >iSIda
0009 S3u



Series 6000
DISK DRIVE

DOUBLE FREQUENCY
WRITE DATA (A4-45)
Uiy e N EpEpl

i | i |
WRITE CURRENT — SEENOTE | I [ l
(DATA PWB CURRENT LOOP)

HEAD READ SIGNAL
(DATA PWB TP 4)

DIFFERENTIATED
READ SIGNAL
(DATA PWB TP 3)

LIMITED SIGNAL
(DATA PWB)

4

i

1

|

]
PULSE FORMED OUTPUT _J‘l

(A4-02) DDDD

T
L

0 Cc

nnn_n

—_—— f—— CONSTANT DELAY (DELAY LINE, VFO PWB)

(o)

VFO FLIP-FLOP
(VFO PWB, TP5)

r-l
[

LI L

XRDQ-L

(A1-41)

':[

=]~

gy _nnn_n mr.n
i
|

U U U

i

|

XRDB-L
(A1-37)

[
i

NOTE: Amplitude for track numbers less than 128 (256 for 200 TPI) is 72 + 4 mA, and the amplitude for track 128 and
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FIGURE 4-12
READ/WRITE DATA CONVERSION
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The decode flip-flop is then polarized for correct data decoding. Figure 4-12 pro-

vides an illustration of the various data signals.

4.6 Cartridge Positive Lock Assembly

All front load drives and late model top load drives contain a mechanical "Positive
Lock" assembly which prevents cartridge removal unless the "Safe" lamp is "ON".

On top load units, the Positive Lock prevents cartridge cover removal, while on
front load units, the cartridge access door is locked -- preventing cartridge
removal. Once the Positioner Lock is manually placed in the "locked" position (top
load units) and the "Disk Drive" switch is depressed "ON", or the "Disk Power"
switch is depressed "OFF", the lock can not be unlocked by the operator, thus pre-
venting cartridge removal. On front load units, after inserting the cartridge,

the cartridge access door will automatically "lock" on depressing the "Disk Drive"

switch "ON" or the "Disk Power" switch "OFF".

The Positive Lock "latching" assembly consists of a solenoid which is energized
during a "Safe" condition -- allowing the locking arm to be manually move away
from the disk on top load units, or allowing the cartridge access door to be

manually opened on front load units.

Should the drive be in the Power "OFF" state, the cartridge can gglz be removed by
either depressing the "Disk Power" switch "ON" and allowing the unit to come to a
"Safe" status, or as follows: For emergency cartridge removal, there is a hole in
the side of the unit chassis, adjacent to the respective solenoid. By inserting a
small diameter rod through this hole, the solenoid locking pin can be manually
"moved" -- thus unlatching the Positive Lock.

This method of cartr e removal should only be used in the event of a system

failure or failure of the Positive Lock assembly. Should the cartridge be removed

by this method, be certain the disk is not rotating and the heads are not loaded.

Note: Emergency cartridge removal should only be performed by qualified service

personnel.

4.7 Power Supply Operation (Ref. Fig. 9-1, and 9-8)

The power supply assembly provides the following voltages:
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Plug P1 (To PWB Backpanel, Fig. 9-8, Sh. 2, Loc. 2D)

+5 VDC
+24VDC
-24 VDC

DC and chassis ground

Jack J11 (Fig. 9-8, Sh. 2, Loc. 11D)

® 24 VAC to Front Panel ON/OFF Switch

Jack J12 (Fig. 9-8, Sh. 2, Loc. 4F )

® AC power to the drive motor

By internal wiring changes, the Series 6000 power supply is capable of operation

from various power input sources, including:

+
+

® 100 or 115 VAC + 10%, 50 Hz *+ 2% or 60 Hz * 1% at 4.5 Amps
® 208 or 230 VAC + 10%, 50 Hz * 2% or 60 Hz + 1% at 2.3 Amps

Major power supply components consists of the following (REf. Fig. 9-8, Sh. 2):

Line filter, FL1 (Loc. 1l1lE)

Control transformer, T1 (Loc. 10D)
Ferro-resonating transformer, T2 (Loc. 9D)
Resonating capacitor, Cl (Loc. 9C)
Contactor relay, K1 (Loc. 9E)

Bridge rectifiers, BR1 & BR2 (Loc. 8D)
Filter capacitors, C2, C3 & C4 (Loc. 7D)
+5 VDC regulator (Loc. 6D)

AC power input is applied to the line filter input (FL1l), with the filters output
connected to contactor relay K1 and control transformer Tl. The control trans-
former (Tl) "step~down" secondary winding (24 VAC) is sent to the front panel

Power ON/OFF switch through Jack J11. When the Power ON/OFF switch is depressed
(Power On), the 24 VAC is returned to contactor relay K1 -- energizing relay K1

and applying AC input power to the primary of ferro-resonating transformer T2.

The secondary of transformer T2 generates a square wave AC voltage which is
recitified by bridge rectifier BR1l (generating +24 and =-24 VDC) and BR2 (generating
+10 VDC).
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Associated regulator filter capacitors and bleeder resistors consist of C2, C3,
C4 and R1, R2 and R5. The raw regulated +24 VDC voltages are connected to the
PWB backpanel through Plug Pl (Loc. 2D), while the raw regulated +10 VDC voltage
goes to the +5 VDC regulator circuit (Loc. 6D). The +5 VDC regulator output is
sent to the PWB backpanel by way of Plug Pl (Loc. 2D). The AC voltage from
contactor relay K1 (output) is sent to the drive motor assembly through Jack J12
(Loc. 4F).

4.8 Drive Motor Operation (Ref. Fig's. 9-1, 9-10)

4.8.1 Speed Control Circuits

The Series 6000 Drive Motor assembly consists of an AC drive motor, Motor Control

PWB, mounting plates and other hardware. The assembly contains two cable connectors:

® pPlug P5 -- Logic control, connecting the Motor Control PWB to the
PWB backpanel (Ref. Fig. 9-10, Sh. 2, Loc. 7B)

® DPlug P12 -- AC power input from the power supply (Ref. Fig. 9-10, Sh. 2,
Loc. 5D)

AC input voltage is supplied through Plug P12 (See Fig. 9-1, Loc. 4C) from the
power supply by way of contactor relay K1 (See Fig. 9-8, Sh. 2, Loc. 9E). Pin 2
of Plug P12 is a triac switched AC signal which is sent to the rear blower assembly

(See Fig. 9-1, Loc. 4C) to provide speed control for the blower.

Plug P5 provides three logic control signals from the PWB backpanel. These signals

are:
® Pin 3 -- DC logic ground
® Pin 6 —- DMTEB-H (Motor Enable)
® pPin 4 -- DMTO-H (Motor "ON", full speed)

NOTE: The following description applies to Revision H or earlier PWB's (See Fig.
9-10, Sheets 1 and 2, Rev. H).

Signal DMTEB-H is generated on the Control PWB (Fig. 9-7, Sh. 2, Loc. 2E), and
functions to supply power to an LED photo-relay circuit (PR2) on the Motor

Control PWB (Ref. Fig. 9-10, Sh. 2, Loc. 5C). DMTEB-H causes the photo-relay

to change its photo resistance from 10 megohms to 1 Kohm, thereby supplying

gate power to triac TR2 -- allowing TR2 to turn "ON" every halfcycle (when DMTEB-H
is true). The enabling (turn on) of TR2 causes partial power to be supplied to the
motor windings (See Fig. 9-10, Sh. 2, Loc. 3C) through resistor Rl to the motor
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main run windings. Speed control is required on all 2400 RPM and all 50 Hz drives.
On 1500 RPM, 60 Hz drives triac TR2 supplies full power to all windings (no speed
control). DMTEB-H is normally true whenever the "Disk Drive" switch is activated

(depressed) .

Signal DMTO-H (Motor On, full power) is also generated by the Control PWB (Fig.

9-7, Sh. 2, Loc. 4C), and functions to supply power to the LED photo-relay circuit
PRl photo-relay to change its photo resistance from 10 megohms to 1 Kohm, thereby
supplying gate power to triac TRl -- allowing TRl to turn on every halfcycle

(when DMTO-H is true). DMTO-H is normally true during initialization of the head
load sequence. When the heads start to load onto the disk (approximately 60 seconds
after the head load initialization), the disk is normally rotating "over speed" by
several percent. At this point, DMTO-H is turned "OFF" and "ON", maintaining the

disk at specified rotational speed + one (1) percent.

NOTE: The following description applies to Revision I PWB's (See Fig. 9-10, Sheets
1 and 2, Rev. I).

Signal DMTEB-H is generated on the Control PWB (Fig. 9-7, Sh. 2, Loc. 2E) and
functions to supply gate current to an optical SCR (IC2). Since the SCR can only
supply current in one direction, a full-wave bridge circuit of high voltage

diodes (CR14 thru 17) is required. The SCR can thereby supply (if DMTEB-H is true)
positive and negative gate current to turn "ON" triac TR2 on each halfcycle. The
enabling (turn on) of TR2 causes partial power to be supplied to the motor windings
(See Fig. 9-10, Sh. 2, Loc. 3C) through resistor Rl to the motor main run windings.
Speed control is required on all 2400 RPM and 50 Hz drives. On 1500 RPM, 60 Hz
drives triac TR2 supplies full power to all windings (no speed control). DMTEB-H

is normally true whenever the "Disk Drive" switch is activated (depressed).

Signal DMTO-H (Motor On, full power) is also generated by the Control PWB (Fig.

9-7, Sh. 2, Loc. 4C) and functions to supply gate current to an optical SCR (ICl).
The SCR, in turn, (when DMTO-H is true) generates gate current thru the high voltage
diodes (CR3 thru 6) to turn "ON" triac TR2 at each halfcycle interval. Transistor
Ql is turned "OFF" only within 20 volts peak of the AC zero crossing, thereby
allowing the optical SCR to be enabled only at the AC zero crossing. DMTO-H is
normally true during initialization of the head load sequence. When the heads

start to load onto the disk (approximately 60 seconds after the head load initial-
ization), the disk is normally rotating "over speed" by several percent. At this
point, DMTO-H is turned "OFF" and "ON", maintaining the disk at specified rotational

speed + one (1) percent.
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Units with Revision F or earlier Motor Control PWB's do not have dynamic braking.
Units with Revision G Motor Control PWB's have the dynamic brake feature. The
dynamic brake functions by always being "ON" whenever DMTEB-H (Motor Enable) is
false. This condition is accomplished when TR2 (Fig. 9-10, Sh. 2, Loc. 5C) changes
from its "ON" state to its "OFF" state. The power which originally was supplied

to the TR2 gate, now supplies cate power to an SCR which supplies half-wave
rectified AC to the motor start winding through brake resistor R2 (located

physically below the Motor Control PWB).

Units with Revision H, I or later Motor Control PWB's have a dynamic brake which is
enabled only for approximately 45 seconds after DMTEB-H goes false. This allows
more power to be dissipated during braking, thereby decreasing stop time consider-
ably over Revision G Motor Control PWB's. When DMTEB-H is low, the DC voltace on
capacitor C5 is at "0" volts, capacitor C6 has been discharged through diode CR11.
When DMTEB-H goes false (low) the power which originally was supplied to the TR2
gate will now supply charging current to capacitor C5. Capacitor C5 charges (within
several cycles) to a DC voltage which is used to generate DC power for ICl (See
Fig. 9-10, Sh. 2, Loc. 6C). A fixed threshold for ICl (pin 3) is determined by

a resistor divider network. Capacitor C6 is charged (ICl, pin 2) through diode

CR8 and a resistor to the threshold reference in about 45 seconds. When the C6
voltage is less than the reference voltage at ICl (pin 2), the ICl1 (pin 6)

will supply a half-wave signal to turn the brake SCR "ON" each half cycle --
applying half-wave rectified AC to the motor start winding through brake

resistor R2.
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SECTION 5 —-- MAINTENANCE PROCEDURES

During the maintenance procedures, various plugs and connectors must be connected
or disconnected for certain operations. Table 5-1 provides quick reference to
plug function and location.

TABLE 5-1

Connector Location Table

Connector Function Reference
P1-J1 Cable, connecting DC power from Power Fig. 9-1, Loc. 5E & 2C
Supply to the PWB backpanel. Fig. 9-8, Sh. 1, Loc. 9C

Fig. 9-8, Sh. 2, Loc. 4E

pP2-J2 Cable, connecting Positioner Drive Tran- Fig. 9-1, Loc. 6F
sistor (heat sink) to the PWB backpanel. Fig. 9-12, Sh. 1, Loc. 6E
& 8E
P3-J3 Cable, connecting Positioner Voice Coil Fig. 9-1, Loc. 5F
to PWB backpanel. Fig. 9-11, Loc. 7E

Fig. 9-12, Sh. 1, Loc. 8E

J4 Cable, providing logic power to Disk Fig. 9-1, Loc. 5C
Tester Fig. 9-12, Loc. 9E
P5-d5 Cable, connecting Motor Module (speed Fig. 9-1, Loc. 5C

g
control) to the PWB backpanel. Fig. 9-12, Sh. 1, Loc. 9D
g. 9-13, Loc. 10F

P6-J6 Cable, connecting Front Panel, Disk Inter-| Fig. 9-1, Loc. 9F
lock hardware and Sector Transducers to Fig. 9-7, Sh. 1, Loc. 5F
back of the Control PWB

P7-37 Cable, connecting Positioner Assm. TBl Fig. 9-1, Loc. 3F
(Heads-Up Sw., Position Transducers and Fig. 9-6, Sh. 1, Loc. 5E
Velocity Coil) to back of the Servo PWB.
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Table 5-1

Connector Location Table

Connector Function Reference
P10-J10 Cable, connecting 5-Volt Regulator Assm. Fig. 9-8, Sh. 1, Loc. 6D
to the Power Supply. Fig. 9-8, Sh. 2, Loc. 6D

Fig. 9-9, Sh. 1, Loc 6B
Fig. 9-9, Sh. 2

P11-J11 Cable, connecting 24 VAC from the Power Fig. 9-1, Loc. 3C & 10D
Supply to the Front .Panel. Fig. 9-8, Sh. 1, Loc. 7B
Fig. 9-8, sh.2, Loc. 11D

P12-J12 Cable, connecting AC power from the Fig. 9-1, Loc. 3D

Power Supply to the Motor Module Assm. Fig. 9-8, sSh. 1, Loc. 7C
Fig. 9-8, Sh. 2, Loc. 4F
Fig. 9-10, Sh. 2, Loc. 5D
Fig. 9-13, Loc. 11D

P13-J13 Cable, Connecting Upper Sector Transducer Fig. 9-1, Loc. 10A

to Plug P6.

P15-J15 Cable, connecting Front Panel functions Fig. 9-1, Loc. 1l0E
to Plug P6.

pP21-J21 Cable, connecting AC power to the Rear Fig. 9-1, Loc. 4C
Blower Assm. from the Motor Module Assm. Fig. 9-19, Loc. 4C

5.1 Safety Precautions

1. When performing maintenance or troubleshooting, always be aware that AC
Power is present on terminals within the unit -- even though the unit has
been unloaded and the "Disk Power" switch is "Off". Although safety
shields and covers are used, extreme care should be exercised to avoid
any form of contact with AC power -- personal injury or machine damage

can occur.
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When cleaning the read/write heads and disks use only 91 percent isopropyl

alcohol. Other types of alcohol or concentrations may cause damage and/or
contamination due to impurities. Since 91 percent isopropyl alcohol is a
flammable liquid, use with caution and keep only small quantities within
the operating area. Also, when not in use, store the plastic alcohol dis-
penser in sealed metal container.,

Warning: When shipping 91 percent isopropyl alcohol, comply with federal,

state and local regulations for the shipment of flammable liguids.

DC power must be "Off" (Disk Power "Off") before removing or inserting
PWB's, or connecting or disconnection I/0 cables. Failure to remove DC

power may result in the loss of customer data and/or may cause equipment

2.
3.
damage.
5.2 Special Procedures
5.2.1

Enabling Drive Motor (Manual)

Manually enabling the drive motor and loading the heads is required during certain

preventive maintenance and alignment procedures. To manually enable the drive

motor proceed as follows:

5.2.2

Warning: Do not load the heads unless called for.

Remove power from the disk drive

Remove the top cover (3 screws, each side).

Remove the magnetic shield (2 screws) from top of magnet assembly.
Remove the head air flow cover.

Ensure head carriage is in the fully retracted position.

Remove the voice coil cable plug P2 (See Table 5-1) to disable power to
the positioner

Depress the "Disk Power" switch (Power On).

Manually move the voice coil (carriage) forward approximately 3/8 inch.
Motor will start and come up to full speed. Do not load the heads.

Warning: Do not allow heads to load. If voice coil is moved forward too

far, the heads will move off the head load ramps and load.

Loading the Heads (Manual)

To manually load the heads, proceed as follows:
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Warning:

The disk must be rotating at full speed prior to loading the

heads or severe head/disk damage may occur.

1. Manually enable the drive motor per Section 5.2.1, above.

Manually move the voice coil (carriage) forward until the heads come off

their plastic load ramps. The heads are now in the loaded (flying)

position on the disk.

Warning:

During manual loading and unloading of the heads, do not allow
the heads to hesitate (i.e., move the voice coil at a constant
velocity) at the ramp load/unload point since this is a point
of head flying instability. It takes approximately three (3)

pounds of force to unload the heads past the ramps.

5.3 Preventive Maintenance

The performance of preventive maintenance as presented in this section is
vitally important for long term, trouble-free operation. Periodic visual inspec-
tions will often identify potential problems or pending failures before they occur

-- thus preventing possible data errors or loss, and unscheduled machine down time.

Warning: Absolute cleanliness must be stressed. Operating and maintenance
procedures, and the computer room environment must be regulated
to minimize the presence of contaminating elements -- particularly
those contributed by computer room personnel (tobacco smoke and

ashes, beverages, etc.).

Exercise caution when handling the disk cartridge and do not allow the disk surface
to come in contact with foreign objects. Extremely small damage areas, or finger
prints, or dust particles -- even continued exposure to cigarette smoke -- can
render a disk cartridge inoperable with possible loss of customer data. See Figure

5-1, Contamination -- Disk/Head Damage.

To ensure data integrity, establish adequate precautions as follows:

1. Clean the cartridge protective covers periodically to remove any build-
up of dirt or dust. Use a clean, lint-free cloth.

2. Keep all foreign objects away from the disk surface.
Do not touch the disk surface -- finger prints can result in severe
damage to the heads and disk.

4. [Keep the cartridge 1id in its proper place at all times. Should a

cartridge be dropped or otherwise suspected to be damaged, have it
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inspected by maintenance personnel before using.

5. Do not allow liquids, such as coffee and other beverages, to be in the
disk drive or cartridge area.

6. Tobacco, its smoke and ashes, is a prime source of contamination -- keep
these items out of the disk storage and operating area.

7. When a disk cartridge is first brought into the computer room (or disk
drive area) environment always allow at least one (1) hour for the disk
cartridge to temperature stabilize within the operating room environment.
This stabilization is required to ensure correct head-to-track registration.

Note: It is recommended that all disk cartridges be stored within the

computer room environment or egquivalent area.
8. Do not leave the disk drive (top load) extended from the cabinet except
for the removal or insertion of disk cartridges. Should the unit be out
of the cabinet for extended maintenance or any other reason, the heads

and disks should be cleaned before returning to normal operation.

The Disk Cartridge -- Special Considerations

A head crash can not only cause serious damage to the disk cartridge involved,
but also damage the heads such that they lose their ability to "fly". Damaged
heads could possibly damage every other disk cartridge used on that particular

drive.

A common cause of head crashes involves the use of a disk cartridge that has
been dropped and physically damaged. Should a cartridge be dropped, never
return this cartridge to service until it has been carefully inspected and
tested by maintenance personnel.

The user who notices that a particular drive/cartridge combination is producing
an increasing number of errors, should take both the drive and the cartridge out

of service until both can be thoroughly inspected and tested for damage.

An established program of disk cartridge inspection, at regular intervals, should
be established. The inspection should include checking the disk surface for dirt,
finger prints, scratches and any other irreqularities. If a problem is suspected,

take the disk cartridge out of service until the problem is corrected.
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Table 5-2 provides a Recommended Preventive Maintenance Schedule. The preventive
maintenance frequency has been determined by an assumed disk drive usage rate of
200 hours per month. Actual frequency of cleaning and filter replacement is,
however, determined by cleanliness of the operating environment, with the suggested

frequency being altered according to experience within a given operating area.

Table 5-2

Recommended Preventive Maintenance Schedule

Operation Frequency Procedure

(months) (Section)
Visual Inspection 2 5.3.1
Head Cleaning 2 5.3.2
Disk Cleaning 2 5.3.3
Head Positioner Cleaning 2 5.3.4
Spindle Assembly Cleaning 2 5.3.5
Air Filter Replacement 12 5.3.6
Head Alignment Check 12 5.3.7
Head Timing Check 12 5.3.8
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THE FLYING HEAD FLIES ON A VERY THIN LAYER OF AIR
THAT SPINS WITH THE DISK; DUE TO THE SMALL DISTANCE

I BETWEEN THE HEAD AND THE DISK, IT IS NECESSARY THAT
' CARE BE TAKEN WHEN CLEANING AND HANDLING THE DISK.
EDGE OF THE HEAD .003 INCH

AVERAGE DIAMETER
OF A HUMAN HAIR

FINGER PRINT SMUDGE =

HEAD FLYING DISTANCE AVERAGE SMOKE

57 MICRO INCHES PARTICLE
/ 250 MICRO IN.

AN NN NN

FIGURE 5-1
CONTAMINATION — DISK/HEAD DAMAGE
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5.3.1 Visual Inspection

Check for dirt, dust, excessive wear, cracks, loose mechanical assemblies, and

loose connections in wiring and cable/PWB connectors.

5.3.2 Read/Write Heads (Ref. Fig's. 5-2 and 9-11)

Use caution when handling or cleaning the read/write heads. Avoid touching the
gliding ("flying") surface as acids from the skin may etch and damage the surface.
Should a head be accidentally touched, clean immediately with 91 percent isopropyl
alcohol. Also, do not load the heads manually, except as specified for maintenance
purposes. Clean and insepct all heads for scratches and build-up of oxide.

Severely scratched heads should be replaced. See Figure 5-2.

Cleaning Procedure

1. Remove power from the disk drive

2. Remove the top cover (3 screws, each side) and the air flow cover.

3. Q-tips are used for cleaning heads. Soak one end in 91 percent isopropyl
alcohol and leave the other end dry.

4. Gently insert the alcohol soaked end between the heads and clean using a
gentle scrubbing motion. Before the alcohol drys, insert the dry Q-tip
end between the heads to remove all excess alcohol and dry the heads.

5. Visually inspect the head flying surface to ensure no alcohol stains are
present. Should alcohol stains be observed, re-clean the heads. Alcohol
stains are caused by "puddled" alcohol drying on the head surface.

Note: Should excessive oxide or other contamination be found on the head

flying surfaces, the corresponding disk should alsc be cleaned (See
Section 5.3.3).

6. Having cleaned the heads (and disk, if necessary), manually "load" the heads
to check head/disk flying characteristics, per Section 5.2, Special Proce-
dures.

Warning: The drive motor must be at full speed before manually loading
the heads or head/disk damage will occur.

7. To check head/disk flying characteristics, move the carriage throughout its
normal travel range and carefully listen for any head-to-disk interferrence.

Retract (unload) the heads when checking is complete.
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The top heads can be cleaned from the front by removing the top disk, while

the lower heads can be accessed from the back. For the lower heads, use a Q-tip,
held by two fingers or needle-nose pliers -- inserted from behind the heads on
the side opposite the lamp. Use caution and do not bend the voice coil tapes or
scratch the glass scale. A dental mirror and flashlight can be used to assist in

-

head cleaning?

WARNING:
.}

cleaning of the heads.

assemblies.

Do not 1lift the heads off the load ramps during inspection or

This can cause serious damage to the head

DEEP SCRATCHES AND OXIDE

BUILD-UP DUE TO SCRATCHES.

Replace head.

FINGERPRINTS AND OTHER
OIL-LIKE STAINS. Complete
removal of this contaminate is
mandatory prior to resuming file
operation. Clean head.

OXIDE HAS ACCUMULATED

IN THE POLE TIP AREA. Clean
head. If oxide can’t be completely
removed, replace head.

1 ENLIT CADATALUIES
LIGHT SCRATCHESWITHOUT

OXIDE BUILD-UP. Head may
be used.

g =0
U@O

ALCOHOL RESIDUE. Never
allow to dry in small pools such
that residue areas are formed.
Clean head.

SLIGHT OXIDE RUILD-UP,
Clean head.

FIGURE 5-2

INSPECTION OF READ/WRITE HEADS
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5.3.3

Disk Cleaning

Exercise extreme care when handling and cleaning disk surfaces. Do not allow

foreign objects to come in contact with the disk surface, since small scratches

or other surface damage can render the disk inoperative -- resulting in loss of

data or unstable head flight aerodynamics. Should disk surface damage occur, do

not rationalize the degree of damage -- remove the disk from service.

Cleaning Procedure (Fixed Disc)

10.

11.

12.

Waestern

Remove power from the disk drive.

Remove the top cover (3 screws, each side).

Pivot access plate on side of skin to allow access to the port cover on

the side of the casting.

Loosen the port cover screws (2) and pivot port cover to expose the fixed

disk.

Wrap lint-free tissue around "cleaning wand" and saturate with 91 percent

isopropyl alcohol.

Insert saturated cleaning wand through port and onto the disk surface (top

or bottom).

Manually turn spindle to determine location of inner disk mounting hub.

With the cleaning wand on top (or bottom) of the inner most part of the

disk surface, manually enable the drive motor per Section 5.2, Special

Procedures.

Warning: Do not allow heads to load. If voice coil is moved forward too far,
the heads will move off the head load famps and load.

After the drive motor is up to speed, slowly pull the cleaning wand outward

-- keeping the alcohol pad in contact with the disk.

Stop the drive motor by moving the voice coil (carriage) to its fully

retracted position.

Upon cleaning a disk surface, should the tissue be excessively brown in

color, repeat steps 5 through 10, using clean tissue on the cleaning wand.

Repeat steps 5 through 10 for the other side of the disk, using clean

tissue on the cleaning wand.

Warning: Do not allow the plastic cleaning wand to come in contact with

the disk surface during the cleaning operation.
Note: Before proceeding, clean both heads per Section 5.3.2.

After cleaning operations are complete enable the drive motor as noted in

the instructions for step 8 above.
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13. Manually "load" the heads to check head/disk flying characteristics, per
Section 5.2, Special Procedures.

Warning: The drive motor must be at full speed before manually loading
heads or head/disk damage will occur.

14. To check head/disk flying characteristics, move the carriage throughout
its normal travel range and carefully listen for any head-to-disk inter-
ferrence. Retract (unload) the heads when checking is complete.

15. Remove power, replace all covers and return unit to operating status.

Warning: Remember to tighten the fixed disk port cover.

Cleaning Procedure (Top Load Disk Cartridges)

Cleaning procedures for top load, removable disk cartridges is the same as for the
Fixed Disk described above, except that the cleaning wand is inserted into the

read/write head opening in the cartridge (drive motor side of read/write heads).

Warning: Be careful not to bend the voice coil steel tapes during the

cleaning process.

Cleaning Procedure (Front Load Disk Cartridges)

To clean front load disk cartridges, it is best to disassemble the cartridge and

manually clean the disk with 91 percent isopropyl alcohol and lint-free tissues.

5.3.4 Head Positioner (Ref. Fig. 9-11)

Positioner guide rails and carriage bearings must be kept clean to minimize off-

track head positioning errors.

Cleaning Procedure

1. Remove power from the disk drive.
2. Remove the top cover (3 screws, each side) and the air flow cover (2 screws).
3. Remove plug P2 (See Table 5-1) to disable power to the positioner voice coil.
4. Soak Q-tips in 91 percent isopropyl alcohol.
5. With the head carriage in the fully retracted position (heads retracted),

use saturated Q-tips to clean the top bearing tracking surfaces of both

guide rails.
6. Since it is not possible to clean beneath the bearings in step 5, the

drive motor must now be manually enabled to allow further cleaning. Manually

enable the drive motor and load the heads per Section 5.2, Special Procedures.
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7. Again clean the rails while moving the head carriage accordingly to allow
access to all rail surfaces.

Warning: Do not allow the heads to come too close to the head load ramps
in performing steps 7 through 9, since head flight becomes unstable
at that point.

8. Hold a saturated Q-tip on each top bearing surface (3 bearings) as the
carriage is moved to allow cleaning of the bearings.
9. Bend the Q-tip at a 45 degree angle and repeat steps 7 and 8 for the lower
side of the rails (2 rails) and the lower bearings (3 bearings).
10. When cleaning is complete, the carriage should move freely (no hesitating
points) throughout its total travel range. Retract (unload) the heads
when checking is complete.

1l1. Remove power, replace all covers and restore unit to operating status.

5.3.5 Spindle Assembly (Ref. Fig's. 9-14, Sh. 1 and 9-15, Sh. 1)

For trouble-free and accurate disk clamping, it is important that the spindle
disk locating base and magnetic chuck assembly be clean and free of contamination

which could cause disk dynamic run-out.

Cleaning Procedure

1. Remove the magnetic chuck "pole piece" and clean with a dry lint-free
tissue. Magnetic particles may be removed with adhesive tape. Do not
use alcohol for cleaning.

2. Clean all spindle assembly surfaces (as required) with lint-free tissues.
Do not use alcohol for cleaning. Alcohol will remove the protective seal
used on all spindle assemblies. If the top spindle surface (disk mating
surface) is corroding, WD-40 can be wiped (do not spray) on the surface

to protect against further corrosion.

5.3.6 Air Filter Replacement (Ref. Fig's. 9-20, Sh. 2 and 9-21, Sh. 2)

The frequency of air filter replacement will vary with each installation and pre-
vailing environmental conditions. However, replacement at 12 month invervals is
recommended under normal operating conditions. High humidity and elevated residual
environmental contaminates may necessitate more frequent filter replacement. After
initial system installation, check the filter frequently -- establishing an experience
factor for the frequency of subsequent replacement.

Note: Filter replacement is an important preventive maintenance considera-

tion.
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Replacement Procedure

1. Remove the access plate on the underside of the unit (4 screws).
The filter element is held in place by two (2) clips. Disconnect the
clips, using a flat blade screwdriver. The filter element can now be
removed through the bottom of the drive unit.

3. Replace with new filter element, making sure the new filter is correctly

seated. The gasket side should fit flush against the inside of the plenum.

5.3.7 Head Alignment Check (Radial)

The radial alignment check, in combination with the circumferential (timing)
check, serves to guaranty read/write compatibility and thus disk cartridge inter-
changeability between Series 6000 disk drives. The radial alignment check is
performed on heads 0 and 1 (removable disk heads) -- positioning each head

recording track centerline to a CE Disk "track standard"”.

Refer to Section 6.3 Radial Alignment Check and Adjustment procedures.
Note: Should any head radial adjustment be performed, it is then necessary
that a circumferential (timing) check be performed. See Section

5.3.8 below.

5.3.8 Head Timing Check (Circumferential)

The circumferential (timing) check, in combination with the radial alignment
check, serves to guaranty read/write compatibility and thus disk cartridge inter-
changeability between Series 6000 disk drives. The circumferential check is
performed on heads 0 and 1 (removable disk heads) -- positioning each head read/
write gap to within speci

pulse "standard".
Refer to Section 6.3 for Head Timing Check and Adjustment procedures.

Note: Should any head circumferential alignment be performed, it is then
necessary that a radial alignment check be performed. See Section
5.3.7.
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5.4 Disassembly and Assembly Procedures

This section provides step-by-step procedures for the disassembly and assembly of
Series 6000 disk drive components and sub-assemblies. It is important that

caution be exercised and the particular procedure be carefully followed (step-by-
step) to prevent possible equipment damage or improper performance. Pay particular
attention to WARNING statements and perform each procedure in the sequence provided.

Warning: Unless otherswise stated, AC Input Power should always be dis-

connected from the unit prior to performing any of the following

procedures.

5.4.1 Skin Removal

1. Disconnect AC power from unit.
2. Remove top cover (3 screws, each side).

3. Remove the rear blower assembly (3 screws, one connector)

Note: On early drives, the internal blowers (front of unit) must be
removed.

4. Remove screws (2) from each casting mount (located on each side and at the
rear of the unit). Pull out the AC power cord (and grommet) from slot in
rear corner brace (remove corner braces on early units).

5. Unit can now be lifted from the skin.

Note: Two people are required -- one at the front panel, the other at
the rear of the casting. Also, the bottom magnetic shield will
remain loose in the skin. Leave all loose parts in the skin to

avoid their possible loss.

5.4.2 Positioner Assembly (Ref. Fig. 9-11)

Removal
Note: a) The positioner carriage guide rails and voice coil are not
field replacement items and adjustment must not be attempted.
Failure requires total assembly replacement.
b) The positioner carriage must be in the fully retracted

position before proceeding.

1. Disconnect AC power from the unit.

2. Remove top cover (3 screws, each side).

3. Remove rear blower assembly (3 screws, one connector).

4. Remove the magnetic shield (2 screws) and air flow cover.

5. Disconnect the head connectors (4) from the Data PWB.
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6. Disconnect connector P7 (See Table 5-1) that attaches to the back of the
Servo PWB.

7. Disconnect connector P3 (See Table 5-1) that connects the steel tapes to
the backpanel.

8. Remove "front" 1/4-20 bolt that holds the positioner assembly in place

(located in front of glass scale).
Warning: Be careful not to scratch or damage the glass scale.

9. Move heads forward slightly -- approximately 3/8 inch from the fully

retracted position.

Warning: Do not move the heads off the head load ramps or the heads will

load, resulting in head/disk damage.

10. Remove the two (2) bolts at the rear of the voice coil -- located inside

the magnet assembly. Do not drop lock washers into the magnet assembly.

Warning: After removal of the two (2) bolts in step 10, move the voice
coil back to the fully retracted position such that the lower
heads will not contact the disk cover as the positioner assembly

is removed.

11. Remove the positioner assembly by carefully lifting straight up while
watching that the lower heads do not contact the disk cover. Note that
the positioner is located by two (2) dowel pins. Release front dowel pin

first.

Note: Lift positioner at bottom, rear of magnet assembly and at the
center of either bearing rail.
Warning: When moving positioner, be careful not to damage the head leads

or positioner harness.

Installation

1. For positioner assembly installation, reverse the above "removal" procedure.

Note: Check that the head connectors (0, 1, 2 and 3) are connected to

the correct Data PWB mating connectors.
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5.4.3 Velocity Coil Replacement (Ref. Fig. 9-11)

Warning: When replacing the velocity coil, be certain all leads are
connected properly and the following checkout procedure is
satisfactory. An improperly connected or inoperative velocity
coil can result in serious damage, due to the loss of velocity

control.
Removal

1. Disconnect AC power from the unit.

2. Remove top cover (3 screws, each side)

3. Remove all PWB's from backpanel

4. Disconnect velocity coil leads, TBl, terminals 7 and 8 (Ref. Fig. 9-1, Loc
2E; and 9-11, Loc. 6C).

5. Remove the cable clamps (3).

6. Remove the spring clip (one screw) that holds the velocity coil in place
(rear of magnet assembly).

7. Remove the velocity coil from the magnet assembly.

Installation

1. 1Install replacement velocity coil by carefully pushing the coil into
place.
2. Install spring clip and screw (1).

Warning: The rear of the coil should not extend beyond the back of the
magnet assembly by more than 0.01 inches. The spring clip must
hold the coil firmly in place, but be careful not to damage the
coil while tightening the clip screw.

3. 1Install the velocity coil cable clamps (3) to the magnet assembly.
4. Check the velocity coil resistance readings as presented in "Velocity

Coil Checkout" below. Checkout must be performed after coil installation

and locking in place.

Velocity Coil Checkout

The velocity coil has three (3) leads (+, -, and shield). These leads connect to

TB1l, terminals 7 and 8 (ground).
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a) Remove all backpanel PWB's.
b) With the velocity coil leads disconnected, the resistance between the
red and black wires should be 2.2 Kohms * 30 percent.
c) Resistance from the shield connection to either red or black wire
should be an open.
d) Resistance from any of the lugs to the magnet assembly (frame ground)
should be an open.
5. Connect velocity coil leads to TB1l, terminals 7 and §, and install all PWB's
(Ref. Fig. 9-1, Loc. 2E; and 9-11, Loc. 6C).
6. Disconnect voice coil plug P2 (See Table 5-1) from top, rear of PWB module.
7. Reconnect AC power to unit.
8. Manually enable the drive motor and load heads per Section 5.2, Special
Procedures.
9. Move the heads to the approximate center of the disk.

10. Connect scope Channel 1 to TP7 on the Servo PWB. Be sure the Channel 1
Invert switch is not on.

11. Manually move the carriage forward (toward spindle) at a reasonable speed -
TP7 will go negative. This checks the velocity function up to TP7 on the
Servo PWB.

" 12. Unload the heads by moving the carriage at a constant velocity to the fully
retracted position.

13. Depress the "Disk Power" switch (Power OFF).

14. Reconnect plug P2 (See Table 5-1).

15. Depress the "Disk Power" switch (Power ON) and wait for "Safe".

16 "Hold" the head carriage firmly (in case of malfunction) and depress the
"Disk Drive" switch (Load Heads).

17 With heads loaded and unit "Ready", perform Velocity Reference Adjustment
per Section 6.4.5.

18. With Velocity Reference Adjustment complete, remove power, install covers

and return unit to normal status.

5.4.4 Heads-Up Switch Replacement (Ref. Fig. 9-11)

Removal
1. Remove power from disk drive.
2. Remove top cover (3 screws, each side) and air flow cover (2 screws).
3. Remove switch connections (2), connected to end terminals of switch.
4. Remove switch mounting screws (2).
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Installation

1. 1Install new switch (2 screws).

Note: Check that the new switch has been epoxied (at factory) to seal

cracks between housing and terminals, or that the switch has
pressed-in terminals such that sealing is not required. Do not

install unless properly sealed from dust.

2. Adjust switch such that activation (changes state) occurs 0.075 t+ 0.025

inches (horizontal adjustment) from the voice coil fully retracted position.

Note: Always observe switch activation while the voice coil is being

moved from its retracted position towards the spindle.

3. Check switch "over-travel". Switch over-travel (vertical adjustment) should
be 0.030 * 0.010 inches.

Note: Over-travel is defined as the distance the switch contact roller

moves upward from the point of switch activation, as the voice
coil is moved to the full retract poistion.
4. Before returning unit to operating status, use an ohmmeter to verify
switch operation.
5. 1Install switch connections, covers, and return unit to original operating

status.

5.4.5 Voice Coil Driver Transistor Replacement (Ref. Fig. 9-12, Sh. 1)

1. Remove PMD10K50 and PMD11K60 transistors from heat sink assembly, located
at the top of the backpanel assembly (2 self-tapping screws, each).
2. Install replacement transistors with new mylar insulators and silicon heat
conducting grease. Tighten mounting screws securely.
Warning: Be sure transistor lead spacers are in place, and that the
transistors are not shorted to the heat sink during installation.
Note: Early drives may have MJ2500 and MJ3000 transistors. Always replace
the failed MJ2500 and MJ3000 devices with PMD11K60 and PMD1O0K60

devices respectively.

5.4.6 Head Replacement (Heads 0 or 1, Upper Set)

Removal

1. Remove disk cartridge from disk drive.

2. Disconnect power from disk drive.
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3. Remove top cover (3 screws, each sidej}.

4. Loosen the head lock screw nut and lock screw (Do not loosen the clamp
plate screws).

5. TLoosen the head "lead" spring clamp screw such that the springs for the
two (2) upper heads can be removed.

6. Remove the top cable clamp (located next to top spring clamp screw --
previously loosened) such that the head can be freed.

7. Disconnect the head connectors from the Data PWB mating connectors.

8. The head should now be free to slide out of its slot. Pull the head

toward the spindle until free.

Warning: The heads are spring loaded in their mounts. Therefore, use
caution that the head being removed does not contact and

damage the adjacent head during removal.

Installation

1. To install the new head, reverse steps 4 through 8 of the Removal procedure.

Be careful not to damage the head during installation.

Important: Ensure the correct version head is being installed (1500, 2400

RPM; 100, 200 TPI).
2. Tighten the head lock screw until there is approximately 0.0l inches

deflection between the clamp plate and the head block -- tighten the lock
nut.

3. When installing the head lead springs into their clamp, the spring ends
must be set flush (+ 0.04 inches) with the bottom of the clamp.

4. The new head should be positioned to the same approximate location
(front-to-back) as its adjacent head. Tf both heads (set) are replaced:
position the two (2) heads to the same approximate location as the lower
head set.

5. Connect the head connectors (0 through 3) to their corresponding connectors
on the Data PWB.

Note: Head 0's lead spring must be located on the outside -- farthest
away from the heads. Also, the head leads must be cable clamped
(or, contained between the thermistor cable and the mounting
bracket for 200 TPI units) such that the leads will not interfere
with the carriage travel.

6. The head lead spring clamp lock washer should be fully compressed. The
springs and clamp may require adjustment such that they track correctly
through the total head travel range. This adjustment is accomplished by

enabling the drive motor and loading the heads as described in step 10.

Western NN

o DYNEX

AR




Series 6000
DISK DRIVE

Clean the heads per Section 5.3.2.
Insert a clean, spare disk cartridge into the drive (Do Not use the CE

Warning: Immediately upon loading heads, carefully listen for head/disk
interference while moving heads across entire disk surface. If
interference is detected (scraping, rubbing, ticking sounds, etc.),

immediately unload heads by moving carriage to its fully retracted

If heads are flying with no head/disk interference, proceed to adjust (if

required) the head lead spring and clamp for correct (interference-free)

Warning: Extreme care must be used in removing either of the lower heads.

Insert head spacers between each set of heads (upper and lower sets). The

spacers keep the heads separated such that the load ramps are not required

Note: An alternate method for replacement of heads 2 and 3 is to remove

the entire positioner assembly per Section 5.4.2. This facilitates

cartridge).
9. Connect AC power to the disk drive.
10. Enable the drive motor and load the heads per Section 5.2, Special
Procedures.
Warning: Allow drive motor to attain full speed before loading heads.
position.
11.
tracking over the total carriage travel range.
12. The top heads (0 and 1) should now be aligned per Section 6.3.
13. Upon final head alignment and determination of satisfactory operation,
replace all covers and return unit to normal operating status.
5.4.7 Head Replacement (Heads 2 or 3, Lower Set)
Removal
1. Remove disk cartridge from disk drive.
Disconnect AC power from disk drive.
- Remove top cover (3 screws, each side)
Proceed as follows:
4.
to maintain head separation.
. Disconnect head connectors from Data PWB.
- Remove all connectors from the backpanel PWB's and remove the PWB's.
easier access to the lower heads.
7.

Remove head lead holder and the voice coil harness (plug P1l) cable clamp

(one screw).
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8. Remove the thermistor (200 TPI units only) cable clamps (2)£from head ramp
support. Be careful not to damage the thermistor or drop any of the
associated hardware.

9. Remove the remaining screws (2) that attach the clamp arms to the ramp
support.

10. Loosen (do not remove) the screw (1) that attaches the ramp support to the
bed casting.

11. Slide the ramp support (and ramps) away from the heads (spacers must be
between heads).

12. Loosen (do not remove) the screws (4) that attach the head block assembly
(assembly that heads are mounted to) and carefully slide assembly up and
away from the carriage.

Warning: A right angle allen wrench (or shortened allen driver) is
required to reach all screw heads. Be careful not to strip or
damage the screw heads, scratch the glass scale, run the glass
scale into the retical assembly, etc.

13. Upon removing the head block assembly, loosen the head lock nut and screw
(not the clamp plate screws).

14. Loosen the head lead spring clamp screw such that the springs for the
two (2) lower heads can be removed.

15. Remove the spacers and install a double—fold/Kim—Wipe between the lower
head set.

16. The heads can now be pulled out of its slot. Be careful not to damage the
adjacent head.

Installation

1. Install the new head(s) into slot until the head locates against its stop
pin (insert fully).

Important: Ensure the correct version head is being installed.

2. With Kim-Wipe between heads, tighted the head lock screw until there is
approximately 0.01 inches deflection between the clamp plate and the head
block (do not overstress) -- tighten lock nut.

. Install head spacers.
4. Inspect carefully for correct seating and installation.

Install head lead springs into their respective clamps.
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Note: The spring for head number 2 should be located to the outside
after clamping (farthest from the heads). The ends of the
head lead springs are to be flush with the bottom of the clamp.
The springs and clamp may have to be adjusted such that they
track correctly through the total range of carriage travel.
This adjustment is accomplished by enabling the drive motor

and loading the heads as described in step 16 below.

6. Slide the head block assembly all the way back until it contacts the stop
pin on the carriage. The block retaining screws should be tightened such
that (through their lock washers) they press lightly against the head block
while sliding the block into position.

7. Slide head block up and down several times -- then leave it seated in its

bottom position.

Warning: The head block must reference to the reference side of the
carriage. Also, the head block must seat against the carriage
stop pin on the bottom of the carriage. There can be no room

for error -- inspect carefully.

8. Tighten head block holding screws (4) securely.
Warning: Be careful not to damage glass scale, screw heads, etc.

9. 1Install head lead spring clamp arms to the ramp support. Slide the

ramp into place and tighten its holding screw securely.

Warning: The head ramp must be referenced to the edge of the bed

casting and to its far forward position.

10. Remove the head spacers and check that the ramps provide correct head
separation.

11. Clean the heads per Section 5.3.2.

12. 1Install thermistor (200 TPI units only) and the two cable clamps.

13. Install PWB's into backpanel and insert connectors previously removed.

14. Connect head connectors to mating Data PWB connectors.

15. Disconnect plug P2 (See Table 5-1) at top, rear of PWB module.

16. Connect AC power to the disk drive.

17. After careful inspection of the new installation, enable the drive motor,
clean the fixed disk (per Section 5.3.3), and then load the heads per

Section 5.2, Special Procedures.
Warning: Allow drive motor to attain full speed before loading heads.

Warning: Immediately upon loading heads, carefully listen for head/disk
interference while moving the heads across the entire disk surfac

If interference is detected (scraping, rubbing, ticking sounds,

etc.) immediately unload heads by moving carriage to its fully
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retracted position.

If heads are flying with no head/disk interference, proceed to adjust the

bottom head lead springs for correct tracking over the total carriage

movement range.

Note: Head lead springs are to be adjusted in their clamps such that

the springs clear the front carriage bearing and track to the
inside (between screws and center of head block) of the two

head block retaining screws, located on the Heads-Up switch side
of the positioner. The spring clamp lock washer must be fully

compressed to ensure springs are securely clamped.

When all adjustments and installation inspection is complete, replace

all covers, reconnect plug P2, verify fixed disk integrity, and check the
top heads for correct radial and circumferential alignment (See Section
6.3).

Position Read Head Lamp

Removal

Disconnect leads (2) at lamp terminals.

Loosen lamp set screw and remove lamp.

Installation

Install new lamp.
Rotate and position (turn in or out) lamp to achieve correct operating
performance per Sections 6.4.2 through 6.4.3 and 6.4.5 through 6.4.7.

Do not over tighten set screw.

Note: Normally, the checkout and adjustment sequence should be as

follows:

a) Adjust for X0 retract balance per Section 6.4.7 and ampli-
tude/balance per Section 6.4.2.

b) Adjust for X90 amplitude/balance per Section 6.4.3 and
retract balance per Section 6.4. ini
of step (a) e

¢) Adjust for index per Section 6.4.1 while maintaining settings

of steps (a) and (b) above.

Note: The position read head can be moved or rotated to assist in

achieving the required specifications per Section 6.4.8; however,

this procedure is not recommended unless absolutely necessary.
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Note: Any replacement or adjustment of the Position Read Head Lamp
requires that the top heads be checked for correct radial and

circumferential alignment (See Section 6.3).

3. Upon satisfactory performance, reassemble unit and return to normal
operating status.

5.4.9 Fixed Disk Assembly (Top Load Units)
Removal

1. Disconnect AC power from the disk drive.

2. Remove top cover (3 screws, each side).

3. Remove rear blower assembly (3 screws, one connector).

4. Remove the magnet shield (2 screws) and air flow cover from top of voice
coil.

Note: All connectors can be left in place since the positioner is only
to be moved back and not to be removed from the unit,

5. Remove front 1/4-20 bolt (located in front glass scale) that holds the
positioner assembly in place.

6. Move head carriage forward slightly (approximately 3/8 inch).

Warning: Do not move heads off the load ramps or the heads will load.

7. Remove the two (2) bolts at the rear of the voice coil, being careful
not to drop lock washers into magnet assembly.

Warning: Move head carriage back to fully retracted position before
performing Step 8 to prevent the bottom heads from hitting the
fixed disk cover upon removal.

8. Lift positioner up off its two (2) dowel pins and slide it back until the
front bearing rail will allow removal of the top fixed disk cover (See
Section 5.4.2, Positioner Assembly).

Note: Lift positioner at bottom, rear of magnet assembly and at the
center of either bearing rail.

Warning: When moving positioner, be careful not to damage the head leads
or positioner harness.

9. Remove the fixed disk cover screws (5).

Note: Note the location of the cover relative to the five (5) mounting

screws such that the cover can be re-installed in the same

relative location.
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10. Disconnect the sector transducer cable connector, located at the head
opening for the fixed disk.

11. Lift the cover carefully up and past the spindle to expose the fixed
disk.

12. Remove the disk clamp screws (8) and remove the disk.

Installation

1. Carefully inspect the new disk for scratches or other damage.
2. Clean the heads per Section 5.3.2.

3. Install the new disk by reversing the above removal procedure.

Warning: a) Be sure the disk clamp screws are not cross threaded and
are tightened evenly and securely.
b) The disk cover must be re-installed in the same relative
location (within 0.010 inches).
c) Tighten the three (3) positioner bolts securely and be sure
; all connectors are properly connected.
4. Connect AC power to the disk drive.
5. After careful inspection, enable the drive motor, clean the fixed disk
(per Section 5.3.3), and then load the heads per Section 5.2, Special

Procedures.

Warning: Allow drive motor to attain full speed before loading heads.

Warning: Immediately upon loading heads, carefully listen for head/disk
interference while moving heads across entire disk surface.
If interference is detected, immediately unload heads by moving

carriage to its fully retracted position.

6. If heads are flying with no head/disk interference, reconnect voice coil
plug P2 and proceed to perform read/write pattern operations on all

tracks of the fixed disk to check for data errors.

Note: The top sector transducer must be set to its approximate loca-

tion for error free operation.

7. After verification of disk data integrity, CE disk alignment is required

to set the top sector transducer for amplitude and circumferential

alignment.
8. Adjust top sector transducer per Section 5.4.11.
9. Using the CE cartridge, check head radial alignment per Section 6.3.12.
10. Upon verification of performance, replace all covers and return unit

to normal operating status.
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5.4.10

Fixed Disk Assembly -- Front Load Units (Ref. Fig's. 9-14 and 9-15)

Removal

10.

11.

12.

13.

Waestern

Disconnect AC power from the disk drive.

Remove positioner head cover (2 screws).

Remove disk cartridge air cover (loosen 2 screws and remove clamp).
Remove cartridge receiver hold down springs (2, one per side).

Remove the door opening spring and its torsion return spring.

Remove the cartridge receiver by removing the pivot shoulder screws (2,
one per side) located at the back of the receiver -~- do not remove the
"L" brackets.

Remove front 1/4-20 bolt (located in front of the glass scale) that holds

the positioner assembly in place.

Note: All connectors can be left in place since the positioner is

only to be moved back and not removed from unit.
Move the carriage forward slightly (approximately 3/8 inch).
Warning: Do not move heads off the load ramps or the heads will load.

Remove the two (2) bolts at the rear of the voice coil, being careful

not to drop lock washers into the magnet assembly.
Warning: Move the carriage back to its fully retracted position.

Lift the positioner up off its two (2) dowel pins and slide it back
until the front bearing rail will allow removal of the top fixed disk

cover (Ref. Section 5.4.2, Positioner Assembly).

Note: Lift positioner at bottom, rear of magnet assembly and at the

center of either bearing rail.

Warning: When moving the positioner, be careful not to damage the head

leads or positioner harness.
Remove the fixed disk cover screws (6).

Note: The rear baffle plate is also removed since it is held in place
by two (2) of the six cover screws. Note the location of the
cover relative to the six (6) screws such that the cover can

be re-installed in the same relative position.

Disconnect the sector transducer cable connector and the 1id switch
connector.

Lift the cover carefully up and past the spindle to expose the fixed
disk.
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Remove the disk clamp screws (8) and remove the disk.

Installation

~J

8.
9.
10.

5.4.11

Carefully inspect the new disk for scratches or other damage.
Clean the heads per Section 5.3.2.

Install the new disk by reversing the above removal procedure.

Warning: a) Be sure the disk clamp screws are not cross threaded and
are tightened securely.
b) The disk cover must be installed in the same relative
location {(within 0.010 inches).
c) Tighten the three (3) positioner bolts securely and be
sure all connectors are properly connected.
Connect AC power to the disk drive.
After careful inspection, enable the drive motor, clean the disk and

load the heads per Section 5.2, Special Procedures.
Warning: Allow drive motor to attain full speed before loading heads.

Warning: Immediately upon loading heads, carefully listen for head/disk
interference while moving heads across entire disk surface. If
interference is detected, immediately unload heads by moving

the carriage to its fully retracted position.

If the heads are flying with no head/disk interfernece, reconnect voice
coil plug P2 and proceed to perform read/write pattern operations on all

tracks of the fixed disk to check for data errors.

Note: The top sector transducer must be set to its approximate location

for error free operation.

After verification of disk data inteqrity, CE alignment is required to
set the top sector transducer for amplitude and circumferential alignment.
Adjust the top sector transducer per Section 5.4.12.

Using the CE cartridge, check head radial alignment per Section 6.3.

Upon verification of performance, replace all covers and return unit to

normal operating status.

Upper Sector Transducer Assembly -- Top Load (Ref. Fig. 9-14, Sh. 1)

Removal

1.

Remove transducer cover (1 screw) and disconnect connector.
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2. Loosen transducer set screw.
3. Turn transducer out and remove from unit.
Installation

1. 1Install new transducer.

. Connect black lead to red lead at transducer.

Note: The polarity must be such that the positive polarity pulse
arrives first at TPl of the VFO PWB. Do not reverse this
connection.

3. Locate transducer at approximate same position as previous transducer
and secure set screw. Use the dummy sector ring as a measuring reference.

4. Sector transducer replacement or movement requires checking and appro-
priate adjustment of Sector amplitude. Refer to Section 6.2 for Sector/
Index Amplitude adjustment procedures.

5. Upon careful checking of installation and adjustment, replace all covers
and return unit to normal operating status, and check Circumferential
alignment per Section 6. 3.

5.4.12 Upper Sector Transducer Assembly -- Front Load (Ref. Fig 9-15, Sh. 1)
Removal

1. Remove positioner head cover (2 screws).

2. Remove disk cartridge air cover (loosen 2 screws and remove clamp).

3. Remove the cartridge receiver hold-down springs (2, one per side).

4. Remove the door opening spring and its torsion return spring.

5. Remove the cartridge receiver by removing the pivot shoulder screws
(2, one per side) located at the back of the receiver -- do not remove
the "L" brackets attached to the casting.

6. Note the location of the transducer pole piece with respect to the edge
of the spindle -- measure such that the new transducer can be set to the
same location.

7. Loosen the two (2) screws that hold the transducer in place.

8. Remove the cable clamp screws (3).

9. Remove the transducer and cable assembly.

Installation
1. 1Install the new transducer and cable assembly and partially tighten
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the two (2) clamp screws.

2. TLocate the transducer pole piece in the same relative location as the
replaced transducer.

3. Set height (top of disk cover to top of transducer) to 1.25 % 0.015
inches.

4. Sector transducer replacement or movement requires checking and appro-
priate adjustment of Sector amplitude. Refer to Section 6.2 for Sector/
Index Amplitude adjustment procedures.

5. Upon careful checking of installation and adjustment, replace all covers
and return unit to normal operating status.

5.4.13 Lower Sector Transducer Assembly (Ref. Fig's. 9-14, Sh. 2 and 9-15, Sh. 2)
Removal

1. Remove unit from its skin per Section 5.4.1.

2. Turn unit on its side, power supply down.

3. Replace transducer by removing lock nut and turning transducer.

Note: Before removing transducer, note the approximate size of the
gap between the transducer pole piece and the pulley.
Installation

1. Install new transducer and adjust pole piece to give same approximate
gap to the pulley as the replaced transducer. Secure lock nut.

2. Connect transducer connector (black wire to red wire).

Note: The positive pulse peak must arrive first for correct polarity
at TP2 of the VFO PWB.

3. Sector transducer replacement or movement requires checking and appropri-
ate adjustment of Sector amplitude. Refer to Section 6.2 for Sector/Index.
amplitude adjustment procedures.

4. When performance is satisfactory, re-assemble unit to original operating

status.

Check the following during re-assembly:

a) Head carriage is fully retracted.

b) Belt tension correct

c) Pulley and transducer lock nuts are secure

c) Bottom skin magnet shield is in place.
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5.4.14 Sector Pulley Assembly (Ref. Fig's. 9-14, Sh. 2 and 9-15, Sh. 2)

Removal

1. Disconnect AC power from the disk unit.

2. Remove unit from its skin per Section 5.4.1.

3. Place unit on its side, power supply down.

4. Remove pulley drive belt.

5. While holding spindle, remove pulley lock nut {(turn CCW) and remove pulley.

Warning: While removing and installing pulley, be careful not to damage

the Sector transducer.

Installation

1. Install the new pulley.

Warning: Rotate pulley through full revolution to ensure it does not

touch the sector transducer.

2. Tighten lock nut -- again check for sector transducer/pulley clearance.
Install belt.

4. Loosen the two (2) drive motor retaining bolts approximately 3 or 4 turns
and adjust drive motor position such that adjustment spring is pre-loaded
to provide correct belt tension (See Section 6.7).

5. Tighten motor retaining bolts (2).

6. Install dummy sector ring.

7. Connect AC power to the disk drive.

8. Check sector transducer amplitude output and "Safe" lamp operation per
Section 5.4.13, Sector Transducer Installation, steps 3 through 14.

9. When performance is satisfactory, re-assemble unit and return to normal

operating status.

5.4.15 Drive Motor Assembly (Ref. Fig's. 9-13, 9-20, Sh. 1; and 9-21, Sh. 1)

Removal
1. Disconnect AC power from the disk unit.
2, Remove unit from its skin per Section 5.4.1.
3. Place unit on its side, PWB module down.
4. Remove bottom magnetic shield from underneath casting (2 screws).
5. Disconnect motor assembly cable (2 clamps, one connector).
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6. Remove "Disk Power" switch harness (one clamp), located on bottom of
motor assembly plate.
7. Remove motor assembly pre-load spring and drive belt.
8. Remove motor assembly (2 bolts).
Installation
1. Install new drive motor assembly by reversing the removal sequence (check
motor for correct voltage and fregquency).
Note: The pre-load spring must be installed and set for correct pre-load
before tightening the two (2) motor retaining bolts (See Section
6.7).
2. Connect AC power to drive and check motor for proper operation.
. Check drive motor for correct operation prior to installing unit skins.
4. TReassembly unit and return to normal operating status.
5.4.16 Power Supply Assembly (Ref. Fig's. 9-8, 9-20, Sh. 1; and 9-21, Sh. 1)
Removal
1. Disconnect AC power from disk drive.
2. Remove unit from its skin per Section 5.4.1.
3. Place unit on its side, PWB module down.
4. Remove bottom magnetic shield (2 screws) from underneath casting.
5. Disconnect plug Pl (See Table 5-1) from backpanel and remove cable clamp.
6. Remove "Disk Power" switch connector Pll (See Table 5-1).
7. Remove J12 (See Table 5-1) connector from motor and rear blower.
8. Remove the four (4) power supply mounting bolts.
9. Remove the power supply.
Installation
1. 1Install new power supply by reversing the above removal procedure (check
for correct input voltage and frequency).
2. Connect AC power to the unit and check all power supply voltages.
3. Reassembly unit and return to normal operating status.

Western
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5.4.17 5-Volt Regulator Assembly (Ref. Fig. 9-8, Sh. 1)
Removal
1. Disconnect AC power from disk drive.
- Remove top cover.
. Remove regulator heat sink retaining screw (located on top of the power
supply) .
4. Lift regulator assembly up and out, and disconnect plug P10 (See Table
5-1).
Installation
1. 1Install new regulator assembly by reversing the above removal procedure.
Note: a) On early regulator assemblies, the head sink must be twisted
from side to side to allow removal.

b) On early units, before installing regulator assembly, back
off bottom regulator screw slightly and "glue" screw threads
to power supply plate, and "glue" flat washer to screw head.
This will allow the heat sink assembly screw slot to slip
between the power supply plate and the flat washer as the
heat sink assembly is installed.

. Connect AC power and check regulator voltages.
3. Reassemble unit and return to normal operating status.
5.4.18 Switch Panel Assembly (Ref. Fig's. 9-16, and 9-17)
Removal
1. Disconnect AC power from the disk drive.
2. Remove top cover.
3. Place unit on its side.
4. Remove air filter plate from underneath unit (4 screws) .
5. Remove filter Assembly.
6. Disconnect front panel switch harness from unit harness (one connector).
7. Disconnect the "Disk Power" switch harness (2 quick disconnects).
8. Remove the switch panel insert from the front panel by coming through
the filter plate opening (3 nuts, one clamp plate).
9. Switch panel problem may now be corrected (switch replacement, repair

wiring, etc.)
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1 ey vatroas 3
1 by reversing above removal procedure.

e
Reassemble unit and return to normal operating status.

Note: Switch panel "lamps" can be replaced from the front of the

panel by removing the individual switch lens.
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SECTION 6 -- TEST AND ADJUSTMENT PROCEDURES

This section contains necessary Test and Adjustment Procedures for all Series
6000 Disk Drives.

For the convenience of experienced field service personnel (i.e., service per-
sonnel who are thoroughly familiar with Series 6000 Disk Drive theory and test

procedures), the following Sections are presented in two forms:

© QUICK REFERENCE -- for quick and easy reference to test points, parameters,
etc.
© EXPANDED PROCEDURE -- for step-by-step test and adjustment procedures.

6.1. Special Tools

Special Tools

Recommended Quantity

Part Number Description Per Number of Units

1-10 10-50
DCAl48 CE Cartridge (Top Load) 1 2
DCA1S89 CE Cartridge (Front Load) 1 2
DE5020 Disk Exercisor 1 2
DT6020 Disk Suitcase Tester 1 2
DRD191P1 Dummy Sector Ring (Top Load) 1 2
DRD192P1 Dummy Sector Ring (Front Load) 1 1
Cl134G1l PWB Extender 1 2
HAA149P1 Cleaning Wand 2 5
B098P1 Head Spacers 3 5

6-2 Sector/Index Amplitude Check and Adjustment

This is a general CE alignment or troubleshooting check for both fixed disk and
removable disk sector transducers (top load and front load models). Reference
sector transducer replacement procedures, Sections 5.4.11 (removable disk, top
load), 5.4.12 (removable disk, front load) and 5.4.13 (fixed disk).

Western
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6.2.1 Removable Disk Sector/Index Amplitude Adjustment (Top Load)

Refer to Section 5.4.11 for disassembly and transducer replacement procedure.

QUICK REFERENCE

Test Points/ AT
Sequence Adjustment Limit Values
1. Install dummy sector ring.
2. Sync. scope Ch. 1 (VFO PWB) TP12*
3. Connect scope Ch. ‘2 (VFO PWB) TP1
4. Enable drive motor (manual)
5. Check and adj. P-P amplitude (Ch. 2) TP1 $10% of dummy ring
Note: When setting amplitude, be amplitude standard
sure to compensate for speed (pos. pulse first).
variation (2400 RPM or 50 Hz) When re-adjusting,
6. Per Section 6.3, check Circumferential R84 set to + 5%.
timing range of IC34 (VFO PWB) to (CE Align.)
determine disk cover adj. requir-
ments.
*TP12 = Single-slot sector ring
| .

EXPANDED PROCEDURE

1.

Install dummy sector ring.

Warning: Be careful not to contact the transducer when seating the dummvy

ring on the spindle. Turn the ring slowly and ensure that it

does not touch the transducer.

Sync scope Channel 1 on TP12 (single-slot sector ring) on the VFC PWB.
will occur once per revolution when motor is turning at full speed.
Connect scope Channel 2 to TPl on the VFO PWB.

Connect AC Power to disk drive.

Enable drive motor per Section 5.2, Special Procedures.

Warning: Do not load heads.

Note: Scope will not sync if transducer amplitude is very far "off"

motor is not turning.
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TPl on the VFO PWB must produce a peak-to-peak amplitude equivalent (% 10
percent) to the index slotAamplitude marked on the dummy ring (use delayed
sweep, 0.1 ms/cm, to allow precise measurement). The positive pulse polarity
must arrive first -- if not, the transducer connection is reversed.

Loosen set screw (slightly), and move transducer forward or backward for

correct amplitude (Be careful of sector ring).
Note: Be sure to re-tighten set screw.

Note: a) When setting the transducer, it should be adjusted to + 5 per-
cent such that it is well within the + 10 percent value on all
dummy sector rings.

b) Also, it should be noted that the index amplitude on a CE
cartridge can be recorded for that given cartridge in reference
to a dummy sector ring and be used as a standard (use delayed
sweep of 0.1 ms/cm, main sweep of 5 ms/cm).

c) For 2400 RPM or 50 Hz disk drives (speed controlled drives),

the speed percent must be compensated for.

Example: If the dummy sector ring is 3.0 volts * 5 percent, and
the disk is turning 5 percent fast, as determined by
measuring time between TPO pulses on delayed sweep,
then adjust the sector transducer for 3.15 volts % 5

percent.

Per Section 6.3, determine that the head circumferential (timing) adjustment
can be obtained within the adjusting range of IC34 (VFO PWB). If not, the
fixed disk cover plate may have to be rotated to get within the correct range.

Normally this is only required when the disk cover plate has been removed.

Notes: a) 1c34 (VFO PWB) will adjust from 17 to 70 microseconds (10 micro-
seconds is equal to 0.005 inches at the sector transducer for
1500 RPM, and 0.008 inches for 2400 RPM).
b) If the transducer location is moved or changed for any reason,
the transducer must be re-checked for amplitude.
c) 1IC34 is adjusted by R84 on the VFO PWB during CE alignment.

Western
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6.2.2 Removable Disk Sector/Index Amplitude Adjustment

(Front Load)

Refer to Section 5.4.12 for disassembly and transducer replacement procedures.

QUICK REFERENCE

Note: When setting amplitude, be
sure to compensate for speed
variation (2400 RPM or 50 Hz)

6. Check transducer height (between
disk cover and top of transducer)

7. Per Section 6.3, check Circumferen-
tial timing range of IC34 (VFO PWB)

to determine disc cover plate adj.

requirements.

R84 (CE Align)

F,
Test Points/
Seguence Adjustment Limit Values
1. Install dummy sector ring.
2. Sync scope Ch. 1 (VFO PWB) TPO
3. Connect scope Ch. 2 (VFO PWB) TP1
4. Enable drive motor (manual)
5. Check and adj. P-P amplitude (Ch. 2) TP1 + 10% of dummy sector

ring amplitude stan-
dard (pos. pulse lst).
When re-adjusting,
set for + 5%.

1.25 + 0.015 inches

EXPANDED PROCEDURE

1. 1Install dummy sector ring.

Warning: Be careful not to contact the transducer when seating the dummy

sector ring. Turn the ring slowly and ensure that it does not

touch the transducer at any point.

2. Sync scope Channel 1 to TPO, VFO PWB.

when motor is turning at full speed.

Svnc will occur once per revolution

3. Connect scope Channel 2 to TPl, VFO PWB.

4. Enable drive motor per Section 5.2, Special Procedures.

Warning: Do not load heads.

Note: Scope will not sync if transducer amplitude is very far "off", or

® . .
motor 1is not turning.
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5. TPl on the VFO PWB must produce a peak-to-peak amplitude equivalent (% 10

percent) to the index slot amplitude marked on the dummy sector ring (use

delayed sweep, 0.1 ms/cm to allow precise measurement). The positive pulse
polarity must arrive first -- if not, the transducer connection is reversed.
Note: When setting the transducer, it should be adjusted to * 5 percent

such that it is well within the * 10 percent value on all dummy

sector rings.

6. Secure clamp screws when amplitude is correct and check amplitude again.
7. Check transducer height for 1.25 % 0.015 inches from top of disk cover to

top of transducer.

Note: It should be noted that the index amplitude on the CE cartridge can
be recorded for that given cartridge in reference to a dummy sector

ring and be used as a standard.

8. If the disk drive is 2400 RPM or 50 Hz (speed controlled drives), the speed

percent must be compensated for.

Example: If the dummy sector ring is 0.4 volts * 5 percent, and the disk is
turning 5 percent fast, as determined by measuring time between TPO
pulses on delayed sweep, then adjust the sector transducer for 0.42

t 5 percent.

9. Reassemble and install the receiver unit, springs and other hardware per
Section 5.4.12. 1Install a spare cartridge and ensure it seats properly and
that the door opener spring functions correctly.

10. Remove spare cartridge and install CE cartridge.

11. Per Section 6.3, determine that the head circumferential (timing) adjustment

can be obtained within the adjusting range of IC34 (VFO PWB). If not, the
fixed disk cover plate may have to be rotated, or the transducer may have to
be moved slightly to get within the correct range. Normally this is only

necessary when the disk cover plate has been removed.

Note: a) 1IC34 (VFO PWB) will adjust from 17 to 70 microseconds (10 micro-
seconds is equal to 0.005 inches at the sector transducer at
1500 RPM, and 0.008 inches for 2400 RPM).

If the transducer location is moved or changed for any reason

22

the transducer must be re-checked for amplitude.
c) IC 34 is adjusted by R84 on the VFO PWB during CE alignment.
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6.2.3 Fixed Disk Sector/Index Amplitude Adjustment

Refer to Section 5.4.13 for disassembly and transducer replacement procedures.

QUICK REFERENCE

(5
Test Points/ 1
Sequence Adjustment Limit Values
1. 1Install dummy sector ring.
2. Sync scope Ch. 1 (VFO PWB) TPO* or TP12*
3. Connect scope Ch. 2 (VFO PWB) TP2
4. Enable drive motor (manual)
5. Check maximum P-P amplitude (Ch. 2) TP2** 1.5 to 2.4 volts P-P
Note: Adj. amplitude by rotating (2.4 to 3.8 volts P-P
transducer (set to high end for 2400 RPM)

of voltage limit to ensure
motor comes to "stop" before
"Safe" lamp comes "ON")
6. Check signal runout variation TP2 4 to 1 ratio (max.)
7. From "full" RPM verify motor comes
to complete stop before "Safe" lamp
comes "ON" (cartridge must be in-
stalled) Observe
8. If "Safe" lamp comes "ON" before
motor stops, adj. transducer for
greater amplitude per step 5, but

stay within specified limits.

9. Check extraneous signal (noise) TP2 25 mv (baseline-to-
level on baseline (Ch. 2). positive peak)
10. If extraneous signal level is .

"high", reduce transducer amplitude

as necessary
Note: Steps 5 and 10 must both be

satisfied.

e —

*TPO = Front Load, Multi-slot sector ring; TP1l2 = Top Load Single-slot sector ring

**Units with revision "H" or later motor brake PWB (See Section 4.8.2) are

normally set at the minimum value (1.5 or 2.4 volts respectively).
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EXPANDED PROCEDURE

1.

10.

=
=
.

12.

Install dummy sector ring.
Warning: Use caution, AC terminals on the power supply are exposed.

Connect scope Channel 2 to TP2, VFO PWB.

Sync scope Channel 1 on TPO (Multi-slot sector ring) or TP1l2 (Single-slot
sector ring). Sync will occur once per revolution when motor is turning at
full speed.

Fnable drive motor per Section 5.2, Special Procedures.

At full speed, maximum P-P signal at TP2 should be 1.5 to 2.4 volt peak-to-
peak maximum (2.4 to 3.8 volts for 2400 RPM).

Note: Maximum allowable signal runout variation is 4 to 1.

Amplitude is adjusted by loosening the transducer lock nut and turning the

transducer (Do not turn the pole piece into the pulley).

Warning: Never adjust transducer amplitude while disk is turning. Stop drive
motor by moving the carriage to the fully retracted position and

wait for disk to stop turning.

Note: Adjust transducer until amplitude is correct. It is best to adjust

amplitude to high end of specification (approx. 2.1 or 3.3 volts).
Tighten lock nut and re-check amplitude.

Important: Transducer amplitude must be sufficient to guaranty that the
motor has always come to a complete stop before the "Safe" lamp

comes on. To check, perform the following steps:

Bring drive motor to full speed, then turn power off by retracting the carriage.

The drive motor must come to a complete stop before the "Safe" lamp comes on.

Note: There must be two (2) disks installed for this test (not the dummy

sector ring).

If the drive motor does not stop before the "Safe" lamp comes "ON", adjust
transducer for greater amplitude per step 6 above, but stay within specified
limits.

With scope connected per steps 2 and 3 above, set delayed sweep to 0.1 ms/cm,
and set Channel 2 to 50 mv/cm.

Using the variable,delay, sweep "slowly" across the Channel 2 signal (TP2) and
carefully observe the baseline (ground). Maximum allowable baseline-to~positive
peak extraneous signal amplitude is 25 millivolts (Extraneous signals are caused
by nicks, scratches, etc. in the pulley surface). Extraneous signal amplitude
can be reduced by decreasing the sector amplitude, if necessary. Note that

the circuit signal threshold is fixed at 50 millivolts.
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6.3 Head Alignment (Heads 0 and 1, Upper Set)

6.3.1 General

QUICK REFERENCE

Test Points/ Aﬂ
Sequence Adjustment Limit Values
1. Temperature stabilize disk drive. 77°F + 5°F
Note: Servo system adj. must be (3 hours)
correct per Section 6.4
prior to any head alignment.
2. Connect Disk Drive Exerciser unit I/0 Port
Note: If Suitcase Tester is used,
jumper backpanel pins 38 and
40 together when a single
index CE cartridge is used.
3. Ground FUNLA signal on Control PWB
(slot A2), Disables servo retract Pin 9 to GND
ckt.
4. Place Write Protect switches "ON"
(both)
5. Insert CE cartridge, depress "Disk 1 hour
Drive" sw. "ON" and allow unit to
temperature stabilize.
EXPANDED PROCEDURE
1. Remove top cover (3 screws, each side) and positioner cover (2 screws). Use

caution, do not bend or damage voice coil tapes.

2. Refer to Section 5.4.6 for head replacement procedures.

3. During functional checking or alignment of the upper heads (0 and 1), environ-
mental conditions must have been stable at an ambient temperature of 77°F
5°F for a period of three (3) hours prior to and during alignment.

4. The front panel must not support any unit weight during alignment-- total
weight should be supported by the outside skins.

5. The servo system must be functioning correctly prior to any head alignment

check or adjustments. See Section 6.4 for Servo checks and adjustments.
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assembly t be

mus installed an

For the following head alignment checks and adjustments, the Exerciser cable

am~brmanal T/O ~onnectoras
packpanels i1/9 connectors,

{see Note below) should be inserted into one of the
with all system I/O cables removed.
Warning: DC power must be "OFF" while removing or inserting PWB's and I/0

connectors.

Note: If the Suitcase Tester is used, backpanel pins 38 and 40 (Slot Al)
should be jumpered together when a single slot CE Cartridge is
used (one slot on sector ring).

When installing new heads, the Radial Check and Alignment procedure should

be performed before performing the Circumferential Check and Alignment pro-

cedure.

Warning: Data should be transferred to a spare cartridge prior to inserting

the CE Cartridge to verify that the heads are functioning properly.

Warning: Pin 9 (FUNLA) of the Control PWB (Slot A2) must be grounded
(jumpered to ground buss on module) prior to installing the CE
Cartridge. This disables the servo retract circuits (See Section
4.4.10 for Emergency Servo Control theory) and prevents the
positioner from retracting at "high velocity" under emergency
conditions. The positioner can, however, still retract under an
emergency power failure condition.

Insert the CE Cartridge -- depress the "Disk Drive" switch "ON" and allow

the unit to come "Ready'.

Note: Allow the unit to remain in the "Ready" state for at least one (1)
hour to temperature stabilize the disk drive unit and cartridge.

Once the disk drive has temperature stabilized, proceed to Sections 6.3.2 and

for

o2 2 NaAdal A
O.O.4 Raiatr ana
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6.3.2 Radial Head Check Procedure

QUICK REFERENCE

Test Points/

Sequence Adjustment Limit Values
1. Sync scope Ch. 1 on Index (VFO PWB) TPO* or TPl2%*

2. Connect scope Ch. 2 (Data PWB) TP3

3. Move head to "radial" align. track Top Load

Track 73, (100TPI)

Track 146 (200TPI)
. Front Load

Track 100, (100TPI)

Track 200, (200TPI)
4. Check scope display pattern per

Fig's. 6-1 and 6-2.

Note: If Radial align. pattern

is not correct, proceed to
Section 6.3.3. 1If correct,
proceed to Section 6.3.4

(Circumferential).

*TPO = Multi-slot CE Cartridge; TP1l2 = Single-slot CE Cartridge

"EXPANDED PROCEDURE

1. Refer to Section 6.3.1 for General Head alignment information.
2. Sync scope Channel 1 on the index pulse (TP12 on VFO PWB for single-slot

CE Cartridges; or TPO for multi-slot CE Cartridges).

Warning: Do Not use a multi-slot CE Cartridge on any drive that uses a
single slot cartridge in normal application without temporarily
changing the "H" jumper on the VFO PWB (Ref. Fig. 9-5, Sh. 2, Loc.
6F). Changing the "H" jumper allows the cartridge to speed control
(See Fig. 6-3).
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TRACK 73 (100 TP1); TRACK 146 (200 TPI)

CE CARTRIDGE

L2 (NOTE 1)

CORRECT ALIGNMENT L1

PAST TRACK 73 (146)

APPROACHING TRACK 73 (146)

ers. Each loop is to be between

t

me

1. Use the horizontal sweep control to set the two (2) loops across 10 cent

Notes:

ivision.

tely 2 mS per di
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4.85 and 5.15 c¢m in length,
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FIGURE 6-1
RADIAL ALIGHMENT PATTERN — TOP LOAD UNITS
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3. Connect scope Channel 2 probe to TP3 of the Data PWB.

>

Set scope Channel 2 sensitivity to 200 mv/cm and time base to 2 ms/cm.

5. Move the positioner to radial alignment track as follows:

O Top Load Units: Track 73 (100 TPI); Track 146 (200 TPI)
O Front Load Units: Track 100 (100 TPI) Track 200 (200 TPI)

Note: Scope alignment patterns and specifications are provided in Figure
6-1 (Top Load Units) and Figure 6-2 (Front Load Units).
6. Observe scope display pattern for each head as specified in Figures 6-1 and
6-2.
7. 1If the Radial Alignment Pattern is not correct, proceed to Section 6.3.3,
Radial Head Alignment. If the Radial Pattern is correct, proceed to

Section 6.3.4, Circumferential Head Check Procedure.

6.3.3 Radial Head Adjustment Procedure

This procedure is a continuation of Section 6.3.2, Radial Head Check Procedure.

QUICK REFERENCE

Test Points/

Seguence Adjustment Limit Values

1. From Fig's. 6-1 and 6-2, determine
direction each head (0 or 1) must
be moved.

2. Move head in desired direction to Fig's. 6-1 & 6-2

obtain correct align. pattern.

3. Proceed to Section 6.3.4, Circum-
Favranrndial TanA MNMaa~ls
LTI 1l ncaw LT U N e

EXPANDED PROCEDURE

1. From Figures 6-1 or 6-2, determine which direction each head (0 or 1) must

be moved.

Important: 1f both heads are aligned to within 150 microinches of each other,
and have a common error of less than 125 mircoinches, then refer

to Section 6.5, Servo Offset Adjustment.

2. Loosen the lock nut and clamp screw for the appropriate head. Align only one

head at a time.

Western NGNS
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3. Grasp the respective head by thumb and forefinger and carefully move the head
in the correct direction until the desired pattern is observed. Always ensure
that the head is referenced "flush" against the head block to minimize timing
offset between heads.

4. Tighten the head clamp screw until the clamp deflects 0.01 inch from the head
block -- then tighten the lock nut.

5. Recheck the patterns. Move the positioner away from the test track and then
back again -- again check the patterns. Re-align as necessary.

6. When radial alignment is correct for both heads (0 and 1), proceed to Section

6.3.4, Circumferential Head Check.

6.3.4 Circumferential Head Check Procedure

Note: If any radial alignment is performed, a circumferential check is necessary.

QUICK REFERENCE

Test Points/

Sequence Adjustment Limit Values
1. Sync scope Ch. 1 on Index (VFO PWB) TPO* & TPl2*
2. Connect scope Ch. 2 (Data PWB) TP3
3. Move head to Circumferential align. Top Load
track (CE cartridge) Track 05(100TPI)
Track 10(200TPI)
Front Load

Track 95 (100TPI)

Track 190(200TPI

4. Check delay from Index to center of TP3 30 £ 6 us (19 #
timing pulse (check each head, 0 & 1) 4 us for 2400 RPM)
Ref. Fig's. 6-3 and 6-4.

5. If Circumferential head align. is not
correct, proceed to Section 6.3.5,

Circumferential Alignment.

*7P0 = Multi-slot CE Cartridges; TPl2 = Single-slot CE Cartridges
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EXPANDED PROCEDURE

Refer to Section 6.3.1 for General head alignment information.

Move the positioner to circumferential alignment track as follows:

o Front Load Unit: Track 95 (100 TPI); Track 190 (200 TPI)
o Top Load Unit: Track 05 (100 TPI); Track 10 (200 TPI)

Note: Scope alignment patterns and specifications are provided in Figures
6-3 (Speed Controlled Cartridges) and 6-4 (Non-Speed Controlled
Cartridges).

Sync scope Channel 1 on index pulse (TP12 on VFO PWB, Slot Al, for single-

slot, non speed controlled CE Cartridges; or TPO for multi-slot, speed

controlled CE Cartridges).

Warning: Do not use a multi-slot CE Cartridge on any drive that uses a

single-slot cartridge in normal application without temporarily
changing the "H" jumper on the VFO PWB (Ref. Fig. 9-5, Sh. 2, Loc.
6F). Changing the "H" jumper allows the cartridge to speed control
(See Fig. 6-3).
Connect scope Channel 2 to TP3 on the Data PWB.
Set scope Channel 2 sensitivity to 500 mv/cm and time base to 5 us/cm.
Observe the time delay from the reference pulse to the peak of the timing
pulse. The delay from the reference edge of the reference pulse to the center
of the timing pulse should be 30 t 6 microseconds (19 * 4 microseconds for
2400 RPM) for each head (0 and 1).
Refer to Figures 6-3 and 6-4 for circumferential alignment patterns and
specifications.
If circumferential alignment is correct, restore the unit to normal operating
status.

;s el TO 2eCLI0OIL .20 i

Circumferential Head Adjustment Procedure.
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: (19 + 4 uS FOR 2400 RPM) | POLARITY MAY BE REVERSED
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FRONT LOAD CE CARTRIDGE: TRACK 95 (100 TP1); TRACK 190 (200 TPI}
TOP LOAD CE CARTRIDGE: TRACK 05 (100 TPI); TRACK 10 (200 TPI)

SYNC (NEG) — SINGLE PULSE PER REVOLUTION AT TPO ON VFO PWB
(40 mS FOR 1500 RPM, 25 mS for 2400 RPM)

NOTE: THE ABOVE TIMING APPLIES TO SPEED CONTROLLED CE CARTRIDGES ONLY

FIGURE 6-3
CIRCUMFERENTIAL ALIGNMENT PATTERN
(SPEED CONTROLLED CE CARTRIDGES — SEE FIG. 6-4
FOR NON-SPEED CONTROLLED CARTRIDGES)
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|~=s—— CENTER
{
|

e 30 £ 6 S | \
{19 + 4 S FOR 2400 RPM) : POLARITY MAY BE REVERSED

)
|—==— SYNC (POS) — SINGLE PULSE PER REVOLUTION AT TP12 ON VFO PWB
— (CARTRIDGE CONTAIN A SINGLE-SLOT SECTOR RING)

- T -

TOP LOAD CE CARTRIDGE: TRACK 05 (100TPI); TRACK 10 (200 TPI)

NOTE:

CE cartridges which have only one (1) slot on the sector ring, which are to be used on a drive where normal applica-
tion cartridges {used on that drive) have multiple sector slots (8 thru 32 sectors and an index), must have the above
timing values modified by the quantity T(SM/SN-1). This quantity is algebraically added to each value to compen-
sate for the disk speed control function. The speed control, in other words, will not function in the previous case,
resuiting in the disk turning fast. “T" is as measured above; SM is measured revolution time (use delayed sweep);
SN is nominal revolution time (40 mS for 1500 RPM, 25 mS for 2400-RPM).

Speed control is used on 2400 RPM units and 50 Hz units only. The speed control will function, however, if the
normally used disk cartridges agree with the CE cartridge sectoring {single or multiple slots). This is to say, there is a
single negative pulse per revolution at TP0 on the VFO PWB.

WARNING

Do not use a multiple sector slot CE cartridge on any drive that uses a single slot cartridge in normal application
without temporarily changing the “*H” jumper on the VFO PWB (Ref. Fig. 9-5, Sh. 2, Loc. 6F). Changing the
“H* jumper allows the cartridge to speed control (See Fig. 6-3).

FIGURE 6-4
CIRCUMFERENCIAL ALIGNMENT PATTERN
(NON-SPEED CONTROLLED CE CARTRIDGES —
APPLIES TO TOP LOAD UNITS ONLY)
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6.

3.5

Circumferential Head Alignment Procedure

This procedure is a continuation of Section 6.3.4, Circumferential Head Check

Procedure.

QUICK REFERENCE

1.

2.

Sequence

Check timing pulse spread from head-

to-head (0 and 1), Data PWB.

If Step 1 timing sbread is incorrect,

check head mounting-to-head block

reference.

Note: If head mounting adj. is re-

quired, re-check radial

align. per Section 6.3.2,

fore proceeding.

Test Points/
Adjustment

Limit Values

TP3

head
be-

If timing pulses are out of spec per R84

Fig's. 6-3 and 6-4, adj. sector

ducer timing (Sector Counter PWB).

Note: If R84 adj. range is insuffi-

cient, rotate fixed disk
"slightly".

Note: Remove GND jumper from pin 9

of Control PWB.

trans—

cover

12 us maximum (8 us
maximum for 2400 RPM)

30 + 6 us (19 + 4 us for
2400 RPM)

EXPANDED PROCEDURE

1.

If the timing pulse spread from head-to-head (0 and 1) is greater than 12

microseconds (8 microseconds for 2400 RPM), head referencing to the head

block is incorrect. Should this be the case, readjustment of the head

mounting to the head block reference is necessary.

Warning: Any re-adjustment of head mounting requires rechecking radial head

alignment per Section 6.3.2 before proceeding with circumferential

head alignment.
If the timing pulses are out of
6-4, then the sector transducer
adjust potentiometer R84 on the

-- be careful not to adjust the

Western IR
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specification with respect to Figures 6-3 and

"rotational" position is incorrect. To correct,

Sector Counter PWB (Slot Al) for correct timing

wrong potentiometer.



6.4

Note: a)

Series 6000
DISK DRIVE

for top load units, the fixed disk cover may have to be rotated

slightly if the adjustment range of R84 is insufficient.

b) To avoid "CE alignment" when field replacing the Sector Counter

PWB, TPl2 can be measured to within
to preset R84 on the new PWB.

If all radial and circumferential head alignment is correct, restore the

unit to its normal operating status.

Note:

Servo Checks and Adjustments

6.4.1

Index Balance Check and Adjustment

QUICK REFERENCE

nanoseconds and be used

Remember to remove the ground jumper from pin 9 of the Control PWB.

Sequence

Connect scope Ch. 1 (Servo PWB)

to Analog Index Signal
Connect scope Ch. 2 (Servo PWB)

to DPTI-H, Digital Index Signal.

Enable drive motor (manual)
Move carriage forward to 1lcad
heads and cbserve voltage swing
above and below ground.

Adj. Balance Pot (IB) for equal

o]

[l

voltage swing with respect
GND -- maintaining peak-to-GND
minimum limits.

This is an initial set-
Ref. Section 6.4.7

for final setting.

Note:

ting.

Observe DPTI, Digital Index
Signal.

Unload heads unless reguired

for other checks.

Servo PWB
Test Points/
Adjustment

Limit Values

TP5

TP6
Auto Sync,
Chopped Mode

TP5

R30

TP6

2.0V + Peak-to-GND (min)
3.0V - Peak-to-GND (min)

Pos. level when analog
signal above GND.

Neg. level when analog
signal below GND. (Neg.
edge = track -1% from
000)
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QUICK REFERENCE

Servo PWB
Sequence Test Points/ Limit Values
Adjustment
Note: On PWB replacement, set TP5 Positive level to be
TP5 positive peak (per within 0.2 volts of
step 4 above) equal to replaced PWB.

that of replaced PWB by
adjusting the Balance Pot
(IB).

EXPANDED PROCEDURE

1. Connect scope Channel 1 to TP5 (analog index signal) on the Servo PWB, and
set sensitivity to 2 volts/cm.

2. Connect scope Channel 2 to TP6 (DPTI-H) and set sensitivity to 2 volts/cm.

3. Set scope sweep to 10 ms/cm, Auto Sync, and Chopped Mode.

4. Manually move head carriage forward to loaé¢ heads (both removable and fixed
disks must be installed). See Section 5.2, Special Procedures.
5. TP5 should show a "minimum transition region" of 5 volts as the carriage

is moved forward to load the heads (i.e., the signal will go from low to
high, then high to low). The positive peak-to-ground signal must be 2.0
volts (minimum), and the negative peak-to-ground signal must be 3.0 volts
(minimum) .

6. Adjust the Balance potentiometer R30 (IB) until the transition region is
centered approximately at ground. This is an initial setting -- refer to
Section 6.4.7 for the final setting.

7. TP6 is a digital signal that will be high if the TP5 signal is above ground,
and low if the TP5 signal is below ground. The negative going edge corresponds
to approximately track location -~ 1% from address 000.

8. The heads can now be unloaded unless required for other checks and adjustments.
Note: During Servo PWB replacement, tc avoid CE alignment, adjust R30 (IB)

until the TP5 most positive (per Step 5 above) voltage (index area as
carriage is moved from retract position to the load heads position) is
eugal to that of the replaced PWB, within 0.20 volts. TP5 amplitude
change should be within + 15 percent of the replaced PWB.
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6.4.2 X0 Amplitude, Balance Check and Adjustment

QUICK REFERENCE

’ Servo PWB
Sequence Test Points/ Limit Values
Adjustment
1. Connect scope Ch. 1 (Servo PWB) to TP1
"Xo".
2. Enable drive motor and load heads
(manual).
3. Move carriage back and forth and TP1
observe "X0".
4. Adj. gain Pot (XG) for correct P-P R37 9V * 5% P-P
voltage level at approx. center of
disk recording band.
5. Adj. Balance Pot (XB) until sine R21 within 0.25 volts of
wave 1is balanced with respect to GND
GND.
6. Unload heads unless required for
other checks. |
Note: On PWB‘replacement, to avoid TP1 Within 0.2 volts of
CE alignment, set X0 ampl- replaced PWB.
itude (per Step 4 above) and
balance (per Step 5 above) to
that of replaced PWB by adj-
usting the Gain Pot (XG) and
Balance Pot (XB).
L R

EXPANDED PROCEDURE

Conect scope Channel 1 to TPl (X0) on the Servo PWB, and set sensitivity to
2 volts/cm.

Set scope sweep frequency to 5 ms/cm.

With the heads loaded, manually move the carriage back and forth while
monitoring X0 (TPl). See Section 5.2, Special Procedures.

Adjust R37 (XG) potentiometer until a 9 volt + 5 percent P-P signal is
observed at the approximate center of the normal disk recording band. This
amplitude should always be between 8 and 9.4 volts peak (at center

recording band) to allow correct servo operation.

Western I
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5.

Adjust R21 (XB) poetntiometer until the sine wave is balanced to within 0.25

volts of ground.

The heads can now be unloaded unless required for other checks and adjustments.

Note: On PWB replacement, to avoid CE alignment, set X0 amplitude (per Step 4

above) and balance (per Step 5 above) to that of replaced PWB by adjusting
the Gain Pot (XG) and Balance Pot (XB) to within + 0.2 volts of previous

PWB settings.

6.4.3 X90 Amplitude, Balance Check and Adjustment

QUICK REFERENCE

a— -
I Servo PWB
Sequence Test Points/ Limit Values
Adjustment
1. Connect scope Ch. 1'(Servo PWB) TP3
to "X90".
2. Enable drive motor and load heads
(manual).
3. Move carriage back and forth and TP3
observe "X90".
4. Observe analog sine wave for ampli- TP3 2.5 volts min. peak-
tude and symetry about GND. to-GND.
Note: On early model Servo PWB's,
no adj. is available.
5. On late model PWB's, adj. Pot (X90B) R160 Within +10% of P-P
for correct sine wave balance about amplitude A
GND.
6. Unload heads unless required for
other checks.
Note: On PWB replacement, adjust R160
R160 per steps 4 and 5 above.
| - —

—_—

EXPANDED PROCEDURE

1.

Connect scope Channel 1 to TP3 (X90) on the Servo PWB, and set sensitivity

to 5 volts/cm.

Set scope sweep frequency to 5 ms/cm.

With the heads loaded, move the head carriage back and forth while monitoring

X90 (TP3). See Section 5.2, Special Procedures.

The analog sine wave signal should be greater than 5 volts peak-to-peak, and

should be balanced around ground to within +10 percent of the peak-to-peak

amplitude.
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5. The heads

Note: a)

b)

c)

can now be unloaded unless required for

Series 6000
DISK DRIVE

On late model Servo PWB's, an R160 (X90B) potentiometer h

added to allow adjustment of correct balance (within * 30 percent
of the peak-to-peak amplitude).

The minimum allowable peak voltage amplitude to ground is 2.5 volts.
Therefore, if X90 is 5 volts peak-to-peak, X90 must be perfectly
balanced with respect to ground.

On Servo PWB replacement, Adjust R160

(per Note "a" above) to meet

the above balance requirements.

6.4.4 Up-Clock and Down-Clock Check

This check is to determine that the
correctly by the Servo PWB.

QUICK REFERENCE

"directional clocks" are being generated

R

Sequence

1. Connect scope Ch. 1 (Servo PWB)
to DUDQ-H signal.

2. Connect scope Ch. 2 (Servo PWB)
to "X0" signal.

3. Enable drive motor and load heads
(manual)

4. Move carriage forward (towards
spindle) and observe "XO" for
correct polarity slope with
respect to sync point

5. Move carriage in opposite direc-
tion (away from spindle) and ob-
serve "XO" for correct polarity
slope with respect to sync point.

6. Unload heads unless requifed for
other checks.

Note: On Servo PWB replacement,

+ A R2Y 3
this check is not normall

required.

Servo PWB
Test Points/
Adjustment

Pin 2

TP1

TP1

TP1

TP1

Limit Values

Sync Point (pos)

Pos. starting

of GND.

slope,
within 1.5V

starting
of GND.

Neg.
within 1.5V

slope,

6-23
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EXPANDED PROCEDURE

1.

Connect scope Channel 1 to pin 2, slot A3 (DUDQ-H, Servo PWB) and sync

"positive" on Channel 1. Set sensitivity to 2 volts/cm and sweep frequency

to 5 ms/cm.

Connect scope Channel 2 to TPl (X0) and set sensitivity to 2 volts/cm.

With the heads loaded, manually move the carriage back and forth while

observing X0 (TP1l).

As the carriage moves forward, X0 will start in positive direction from the

sync point (i.e., X0 will have a positive sine wave slope, starting within 1.5

volts of ground). Sync is a 4 microsecond wide

(approx.) positive logic pulse.

Repeat step 4, but move the head carriage in the reverse direction (away from

spindle). The X0 sine wave should now start with a negative slope from the

sync start point.

The heads can now be unloaded unless required for other checks and adjustments.

Note: On Servo PWB replacement, this

6.4.5 Velocity Reference Adjustment

QUICK REFERENCE

5.
6.
7.

PEEE——

check is not normally required.

Sequence

Manually unload heads (if loaded)
Depress "Disk Power" sw. to "OFF"
(if "ON")

Connect voice coil Plug P2 (if dis-
connected)

Connect Exerciser Unit or computer
to I/0 slot A5 or A6.

Pre-set Pot "VR" two (2) turns CW
Depress "Disk Power" sw. ("ON")
Connect scope Ch. 1 to DLSL-L
(Control PWB).

Connect scope Ch. 2 to analog

velocity (Servo PWB).

(continued on next page)

Servo PWB
Test Points/
Adjustment

R63

Pin 1

Waestern

DYNEX
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Limit Values

(slow velocity)

Sync Point (Pos)
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QUICK REFERENCE (cont'd.)

.-__.__-.----------------'--------------------‘

Servo PWB

Sequence Test Points/ Limit Values

Adjustment

9. Depress "Disk Drive" sw. and allow
unit to go "Ready".

10. Perform 64 track (128 for 200 TPI)
repetitive seeks at three ranges
(0-64, 64-128, 128-192 for 100 TPI
units; or 0-128, 128-256, 256-384
for 200 TPI units).

11. Select "fastest" repetitive seek TP7
range, then adj. Pot "VR" such that R63 35ms
the start of the velocity waveform
to the following edge of "DLSL-L"
(sync point) is of correct timing.

12. Connect scope Ch. 2 to Analog Index TP5
signal (Servo PWB).

13. Having completed Step 11, perform TP5 -1.5 volts (max. pos.
max. move seek (203 tracks for level)

100 TPI; 406 tracks for 200 TPI)
and verify that the Analog Index
signal does not exceed the specif-
ied voltage limit.

Note: On PWB replacement, verify

steps 1J, 11 and 13 above. '

EXPANDED PROCEDURE

1. Manually unload the heads (if previously loaded) by moving the carriage to the

fully retracted position. See Section 5.2, Special Procedure.

~ S I M s

Q

4. Insert Test Unit or computer I/O cable into I/0 slot A5 or A6.

5. Turn R63 (VR) potentiometer approximately two (2) turns clockwise. This
ensures that the carriage velocity will be initially set for a slower than
normal speed.

6. Depress the "Disk Power" switch (Power ON).

Waestern
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10.

11.

12.

13.

14.

Connect scope Channel 1 to pin 1, slot A2 (DLSL-L, Control PWB), and sync
"positive" on Channel 1. Set sensitivity to 2 volts/cm and sweep frequency

to Sms/cm.

Connect scope Channel 2 to TP7 (Servo PWB) and set sensitivity to 0.5 volts/cm.
Depress "Disk Drive" Switch and allow unit to come "Ready".

Perform 64 track (128 for 200 TPI units) repetitive seeks at three (3) ranges
(0-64, 64-128, 128-192 for 100 TPI units; or 0-128, 128-256, 256-384 for 200
TPI units). The 64 (128 for 200 TPI) track seek is considered an average posi-
tioner move.

Select the repetitive seek range which is the "fastest" (of the three) and use
that range while adjusting R63 (VR) potentiometer such that the "start" of the
velocity waveform at TP7 to the following edge of DLSL-L is 35 miliseconds.

Note: a) 1If the time from the completion of a seek command to the start of

another is greater than 10 milliseconds, the TP7 waveform should
start approximately one (1) millisecond from the start of the command,
and DLSL-L can then be set for 35 milliseconds.

b) If the seek commands are close together, then the TP7 signal will be
delayed from the start, and the 35 millisecond setting must be
referenced to the start to TP7.

After the velocity adjustment has beesn set for the fastest average move, perform
a maximum move seek (203 tracks for 100 TPI; 406 tracks for 200 TPI).

Connect scope Channel 2 to TP5 (Analog Index Signal) and set sensitivity to

2 volts/cm.

Monitor TP5 and verify that the signal does not go higher than -1.5 volts.

Note: On Servo PWB replacement, adjust velocity Pot (VR) per Steps 10 and 11
above, and verify steps 12 and 14.

6.4.6 Index to Clock Check

QUICK REFERENCE

1.

Sequence Test Points/ Limit Values

(Continued on next page)

Servo PWB

Adjustment

Note: The heads should be loaded
and under normal servo con-
trol.

Connect scope Ch. 1 to DPTI-H TP6

(Servo PWB).

Western IR
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Sequence
2. Connect scope Ch. 2 to DUDQ-H
(Servo PWB).
3. Perform repetitive initialize
seek commands
4. Check minimum time period between
the negative edge of DPTI-H (TP6)
and the occurance of DUDQ-H clock.
Note: Velocity adj. must be
correctly set prior to
Step 4 check.
| 5. If the DUDQ-H clock is incorrectly

set, the Index Balance (IB) may be
offset. Ref. Section 6.4.1, Index
Balance Check

Note: On PWB replacement, verify

Step 4 above.

Test Points/
Adjustment

Pin 2

TP6
Pin 2

Series 6000
DISK DRIVE

Limit Values

400 us (min)

EXPANDED PROCEDURE

1.

The heads should be loaded on the disk and under normal servo control.

Connect scope Channel 1 to TP6 (DPTI-H) and set sensitivity to 2 volts/cm.

Set sweep frequency to one (1) ms/cm.

Connect scope Channel 2 to pin 2, slot A3

tivity to 2 volts/cm.

Perform repetitive seek initialize commands.

(DUDQ-H, Servo PWB) and set sensi-

The DUDQ-H clock should be greater than 400 microseconds from the negative

edge of the TP6 signal (when in a repetitive seek,

initialize mode).

Note: Velocity must be set correctly prior to performing this test. Refer

to Section 6.4.5, Velocity Reference Adjustment.

If the DUDQ-H clock is closer than 400 microseconds

(before or after the

negative edge) then the Index Balance (IB) may be offset to change the timing.

Re-adjust the Index Balance peak amplitude to ground (final setting) such

that the DUDQ-H clock is 500 microseconds,

or greater, from the negative edge

of the TP6 signal. When complete, refer to Section 6.4.1, Index Balance

6-27
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Check, and verify the Index peak amplitude to ground requirement is still

within sepcification.

Note: For Servo PWB replacement, the replacement PWB Index setting of
Section 6.4.1, Index Balance Check, should automatically fulfill the
above 400 microsecond requirement. Adjustment of the Index Balance
can move a DUDQ-H clock from one side of the DPTI-H negative edge to
another. This, in effect, can redefine track 000 to be the next
adjacent track (CE alignment will, therefore, also be changed by one

(1) track position as well).

6.4.7 Position Read Head Retract Balance Check

1. With the X0 (TPl) amplitude and balance correctly set (Refer to Section
6.4.2), X0 should be between +3 volts and -3 volts (+5 and -5 volts for
100 TPI units) when the head carriage is in the fully retracted position.

2. The X90 (TP3) retract voltage should be within the peak-to-peak signal
envelope developed by X90 when the carriage is in its normal operating
range (heads loaded). Refer to Section 6.4.3, X90 Amplitude/Balance
Check.

Note: On PWB replacements, the above check is not normally required. See
Sections 5.4.8 and 6.6 for lamp and position read head adjustment,

respectively.

6.4.8 Position Read Head Phasing Check

QUICK REFERENCE

S -
Test Points/
Sequence Adjustment Limit Values
1. Connect scope Ch. 1 to "X90" (Servo TP3
PWB) .
2. Connect scope Ch. 2 to DPCL-L TP2 Algebraic Add (Sync on
(Servo PWB). ' on pos. signal)
(continued on next page)
L R
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QUICK REFERENCE (cont'd.)

r Test Points/ 1

r Sequence Adjustment Limit Values

3. Enable drive motor, load heads
(manual) and move carriage forward
(manually) .

4. Observe that the positive digital TP2 & TP3 + 15 degrees
signal occurs within the specified
angle of the positive analog peak
signal.

5. Move carriage in opposite direction TP2 & TP3 + 15 degrees
and observe negative going digital
signal occurs within the specified
angle of the positive analog peak

signal.

Note: On PWB replacement, this
check is not normally

required.

1. The heads should be loaded and under manual control (See Section 5.2.2).

2. Connect scope Channel 1 to TP3 (Servo PWB), "X90%", and set sensitivity to
2 volts/cm. Set sweep frequency to 5 ms/cm.

3. Connect scope Channel 2 to TP2 (DPCL-L) and set sensitivity to 2 volts/cm.

Set scope to Algebraic Add (Channel 1 added to Channel 2) and sync on the

positive portion of the analog signal (Channel 1).

5. With the heads loaded, move the carriage forward (manually). See Section
5.2, Special Procedures.

6. The positive going digital signal (added to analog) should occur within % 15
degrees of the positive peak of the analog signal.

7. Move the carriage in the opposite direction (away from spindle) and check
that the negative going digital signal occurs within % 15 degrees of the
positive peak of the analog signal.

Note: On PWB replacement, the above check is not normally reguired. See
Section 5.4.8 and 6.6 for lamp and position read head adjustments,

respectively.

Western
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Servo Offset Adjustment (X0 Balance)

6.6

During head alignment, radial adjustment (Refer to Section 6.6.3), if both
heads are aligned to within 150 microinches of each other and have a common
error of less than 125 microinches from nominal, then check the X0 Servo
Offset by performing a one (1) track repetitive seek around the specified
CE alignment track and observe TPl (X0, Servo PWB).

The X0 balance (Refer to Section 6.4.2, X0 Amplitude /Balance Check) can be
offset by up to 0.8 volts maximum (based on the 9.0 volt peak-to-peak
requirement for X0). This means that by adjusting R21 (Balance potentio-
meter), Servo PWB, the servo null position can be changed by approximately
100 microinches (0.7 volts equals approximately 100 microinches).

Note: a) Do not offset the balance by more than 0.8 volts for an X0 peak-
to-peak signal of 9.0 volts. That is, the minimum positive or
negative peak-to-null voltage is 3.7 volts.

b) If the null position is changed by offset adjustment, recheck
Radial Alignment.

If the common error can not be removed by the X0 Offset adjustment (R21),
balance X0 to within 0.25 volts of ground and align head as specified in
Section 6.3.3, Radial Head Adjustment.

Position Read Head and/or Lamp Adjustment

The replacement of the read head photocell assembly is not a recommended field

replacement item. Also, the glass scale must never be replaced or adjusted in

the field. Certain fundamental paremeters can be affected by Lamp and photocell

assembly adjustments and are discussed in the following paragraphs.

The output signal amplitude of all position read head cells can be increased
or decreased by moving the position read head assembly (retical mask) closer
to or further away from the glass scale.

To change signal amplitude, loosen the position read head assembly mounting

screw at the mounting base.

Note: a) The mounting base must always be referenced to the bed casting
dowel pin (front-to-rear referencing).
b) The position read head mask should never be closer than 0.01

inches from the glass scale. It must be set such that mask and

Western NN

DYNEX "

SRR A Perri Company



c)

d)

e)
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scale will h under any con itions. To check the mask/scale

clearance, move the carriage forward approximately one (1) inch (do
not allow heads to load) until the front to the scale is in line with
the center of the mask. Hold the end of the voice coil (end furthest
from heads) and push to the left (towards PWB module) and check care-
fully that the scale does not touch the mask. Be careful that the
heads do not fall off the head load ramps. If there is any contact,
the read head must be moved back accordingly until no contact is
assured. When complete, be certain the mounting screw is tight.
Should the read head be moved for any reason, recheck all parameters
and alignment in accordance with Section 6.3, Head Alignment, and
Section 6.4, Servo Check and adjustment.

Read head phasing (Step 3) should not change as a result of the above
amplitude adjustment.

The above amplitude adjustment is not normally required upon replace-

ment of the lamp or Servo PWB.

The lamp can be rotated to change position of read head cell amplitude and

balance. Loosen the set screw, rotate and position (turn in or out) lamp

to achieve correct operating performance per Sections 6.4.1 through 6.4.3

and 6.4.6 through 6.4.7. Do not over tighten set screw.

Note:

Note:

Note:

Normally, the checkout and adjustment segquence should be as follows:

a) Adjust for X0 retract balance per Section 6.4.7 and amplitude/
balance per Section 6.4.2.

b) Adjust for X90 amplitude/balance per Section 6.4.3 and retract
balance per Section 6.4.7 while maintaining settings of step
(a) above.

c) Adjust for index per Section 6.4.1 while maintaining settings

of steps (a) and (b) above.

The position read head can be moved or rotated to assist in achieving
the required specifications per Section 6.4.8; however, this procedure
is not recommended unless absolutely necessary.

Any replacement or adjustment of the Position Read Head Lamp requires
that the top heads be checked for correct radial and circumferential

alignment (See Section 6.3).

The output amplitudes of the X0 and X90 lamps (Refer to Sections 6.4.2 and

6.4.3) will normally peak when the phasing (rotation of the position read

head assembly) is adjusted to 90 degrees.
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Rotating the position read head will change the phasing as described in the Posi-
tion Read Head Phasing Check (Section 6.4.8), and the Index-to-Clock Check timing
(Section 6.4.6). 1In general, all the paremeters associated with Servo Checks and

Adjustments (Section 6.4) will be affected and require re-checking and adjustment.
To change position read head phasing, proceed as follows:

1. Manually enable the drive motor and load the heads per Section 5.2, Special
Procedures.

2. Loosen the position read head locking screw (not the clamp set screw) and
rotate the assembly for correct phasing.

Note: a) The phasing adjustment will be made while moving the carriage

back and forth to generate X0 and X90 signals. Since this
adjustment can be obtained at several rotational locations on the

position read head, normally the location providing maximum ampl-
itude of correct phase is used.

b) Also, the peak amplitude of X0 and X90 obtained when rotating the
read head, and concurrently moving the carriage back and forth,
may not be of the correct phase -~ i.e., the phase may be lagging
90 degrees instead of leading.

c) It should be noted that the Index location (servo track 000) is
changed as the read head rotation is changed. The head-to-ramp
location at track 000 should be checked such that all heads are
completely "off" the load ramps, with 0.02 inches minimum clear-
ance, when they are loaded at track 000. Normally, when the top
heads are aligned per Section 6.3, Head Alignment, they will be
moved to compensate for any rotational (phase) change. The bottom
heads, however, will change according to the position read head
rotation.

d) The photocell amplitude and balance can change as a result of the
phasing adjustment.

e) The phasing adjustment is normally not required and should be
performed only if absolutely necessary.

3. When phasing alignment is complete, tighten the position read head locking
screw.
Note: 1If the position read head is moved for any reason, carefully check
all parameters and alignment procedures per Section 6.3, Head Align-

ment and Section 6.4, Servo Checks and Adjustments.
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Belt Tension Adjustment

With disk unit power "Off”, loosen the 1/4-20 bolts (2) below the motor
assembly mounting plate 3 or 4 turns.
The pre-load adjusting spring will automatically set proper belt tension.

Tighten the two (2) motor assembly mounting bolts.

Note: The disk unit can be in its normal upright position or on either
side when performing the adjustment. If the unit is in its skin,
there are two (2) access holes in the skin (below the motor) to

allow the adjustment.
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SECTION 7 -- TROUBLESHOOTING

Fault Listing (Ref. Table 7-1 for Connector Location)

7.1.1 Unit Will Not Load and/or Go "Ready"
7.1.2 Unit Is "Ready" and a Malfunction Occurs
7.1.3 Data Error Conditions

7.1.4 Sector Transducer Malfunctions

7.1.5 Power Supply Malfunctions

7.1.6 +5 Volt Regulator Output

7.1.7 Drive Motor Malfunctions

7.1.8 Positioner Assembly Malfunctions

7.1.9 Positioner Velocity Coil Malfunctions

7.1.10 "Low" Positioner Power

7.1 Troubleshooting Procedures

When malfunctions occur within the disk drive unit, various symptoms will result
which can be ‘0of assistance in finding and resolving the problem. Common symptoms,
with possible reasons and solutions are provided below. In many cases, reference is
made to the other Sections for more detailed understanding of logic functions, ad-
justments and replacement procedures. It should be noted that Revision "L" or
later Control PWB's (Ref. Fig. 9-7, Sh. 2, Loc. 10D; and Section 4.4.3) have LED's
mounted on the board which serve to indicate various malfunctions which may occur.
The LED's can only be reset by SULS-L being true (when not in the Erase Mode; i.e.,
REDMA-H is false) "AND" TDTS-H being true, "OR" by FROR-H "AND" TDTS-H being both
true. This means that approximately 25 seconds after "Power On", the LED latches
will be reset, or if the "Disk Drive" is in the "OFF" position (SULS-L is false)
and a TDTS pulse occurs (once every 25 seconds), then the LED latches will reset.
If a malfunction occurs, only one LED should be "ON"; i.e., the first LED latch

to be set disables the remaining LED latches.

TABLE 7-1

Connector Location Table

Connector Function Reference
P1-J1 Cable, connecting DC power from Power FPig. 9-1, Loc. 5E & 2C
Supply to the PWB backpanel. Fig. 9-8, Sh. 1, Loc. 9G
Fig. 9-8, Sh. 2, Loc. 4E

(continued on next page)
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Connector Location Table (cont'd.)

Connector Function Reference
P2-J2 Cable, Connecting Positioner Drive Tran- |Fig. 9-1, Loc. 6F
sistors (heat sink) to the PWB backpanel.|Fig. 9-12, Sh. 1, Loc. 6E
& 8E
P3~J3 Cable, connecting Positioner Voice Coil Fig. 9-1, Loc. 5F
to PWB backpanel. Fig. 9-11, Loc. 7E

Fig. 9-12, Sh. 1, Loc. 8E

J4 Cable, providing logic power to Disk Fig. 9-1, Loc. 5C
Tester. Flg. 9—12, Loc. 9E
P5-J5 Cable, Connecting Motor Module (speed Fig. 9-1, Loc. 5C
control) to the PWB backpanel. Fig. 9-12, Sh. 1, Loc. 9D
Fig. 9-13, Loc. 10F
P6-J6 Cable, connecting Front Panel, Disk Fig. 9-1, Loc 9F
Interlock hardware and Sector Trans- Fig. 2-7, Sh. 1, Loc. 5F

ducers to back of the Control PWB.

P7-37 Cable, connecting Positioner Assm. TBl Fig. 9-1, Loc. 3F
(Heads-Up Sw., Position Transducers & Fig. 9-6, Sh. 1, Loc. 5E
Velocity Coil) to back of the Servo PWB.
P10-J10 Cable, connecting 5 Volt Regulator Assm. |Fig. 9-8, Sh. 1, Loc. 6D
2, Loc. 6D
Fig. 9-9, Sh. 1, Loc. 6B
Fig. 9-9, Sh. 2

to the Power Supply. Fig. 9-8, Sh.

P11-511 Cable, connecting 24 VAC from the Power Fig. 9-1, Lo¢ 3C & 10D
Supply to the Front Panel. Fig. 9-8, Sh. 1, Loc. 7B
Fig. 9-8, Sh. 2, Loc. 11D

(continued on next page)
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Connector Location Table (cont'.d)
Connector
P12-J12 Cable, connecting AC power from the Fig. 9-1, Loc. 3D
Power Supply to the Motor Module Assm. Fig. 9-8, Sh. 1, Loc. 7C
Fig. 9-8, Sh. 2, Loc. 4F
Fig. 9-10, Sh. 2, Loc. 5D
Fig. 9-13, Loc. 11D
P13-J13 Cable, connecting Removable Disk Sector Fig. 9-1, Loc. 10A
Transducer to Plug P6.
P15-J15 Cable, connecting Front Panel functions Fig. 9-1, Loc. 10E
to Plug P6
p21-gJ21 Cable, connecting AC power to the Rear Fig. 9-1, Loc. 4C
Blower Assm. from the Motor Module Assm. | Fig. 9-19, Loc. 4C
7.1.1 Unit Will Not Load And/Or Go "Ready" -- Resulting In A Malfunction
{FUNL Set, Ref. Fig. 9-7, Sh. 2, Loc. 7F)
Symptom 1 -- Load Malfunction

On depressing the "Disk Drive" switch "ON", the drive motor does not start
and/or the "Safe" lamp (or Positive Lock sclenoid) does not function

properly.

To determine the possible reasons that can cause these various malfunctions, it

is best to first understand those events that should normally take place.

Operation

® When the Disk Drive switch (SLDS-L) is depressed "ON", SLDS-L (J6, pin C,
Control PWB; Fig. 9-7, Sh. 3, 10G) goes low and SULS-L (J6, pin L;
9-7, Sh. 2, Loc. 11E) goes high.
front switch panel (Ref. Fig. 9-1, Unit Schematic).

Loc.

Fig. These signals originate at the

® The "Safe" lamp signal (J6, pin 5; Fig. 9-7, Sh. 3, Loc. 1lE) should go
from low (0.2 volts) to high (4.0 volts).
Western
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The solenoid driver (J6, pin H; Fig. 9-7, Sh. 3, Loc. 1lE) should go
from "ON" (0.5 volts) to "OFF" (24 volts) and release the solenoid.
DMTEB-H (and DMTO-H, slot A2, pin 25 -- if 50 Hz or 2400 RPM) should
go from ground to approximately 3 volts (slot A2, pin 22) and start
the drive motor.

FUNL (slot A2, pin 9) may or may not be set.

Action

If FUNLA-H (slot A2, pin 9) is high, a malfunction exists (Ref.

9-7, Sh. 2, Loc. 7F); or if RULC-L (slot A2, pin 48) went low for any
reason, it will set FSLD (Ref. Fig. 9-7, Sh. 3, Loc. 9E). If FUNLA-H
goes high a malfunction could exist on the Control PWB -- check LED's.

If FSLD is set, it is advisable to check RULC-I, for being continuously
true (greater than 3.0 volts).

Symptom 2 -- Load Malfunction

Depressing the "Disk Drive" switch "ON" activates the drive motor, but the

motor remains activated for only a few seconds.

Operation

DMTEB-H (A2, pin 21; Fig. 9-7, Sh. 2, Loc. 2E) goes high for approximately
300 ms (Refer to Section 4.4.3).

® FUNLA-H (A2, pin 9; Fig. 9-7, Sh. 2, Loc. 7F) went high.
® SLID-H (Cartridge switch J6, pin 4) should have gone low within 200 ms

after DMTEB-H went high. If not, FUNL NAO6 has probably detected a

failure.

® LED DS6 (SW) on the Control PWB should have been enabled by FUNIL NAO6.
(FUNLA at A2, pin 9 went high; Ref. Fig. 9-7, Sh. 2, Loc. 7F).

Action

® Check adjustment of cartridge switches and other logic sequence functions.

Symptom 3 -- Load Malfunction

Depressing the "Disk Drive" switch "ON" causes the motor to achieve full

speed, but carriage does not activate (load heads). Motor then decelerates

and stops.
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Operation

® The carriage should move forward when FRVSA-L (A2,pin 8; Fig. 9-7, Sh. 3,
Loc. 3B) goes high during the load sequence. See Section 4.4.6 and Fig.
9-3.

® When FRVSA-L goes high, TP8 (Ref. Fig. 9-6, Sh. 3, Loc. 7C) on the Servo
PWB should also go from a low (minus several hundred mv) to a high (plus
several hundred mv).

® TP10 (Ref. Fig. 9-6, Sh. 3, Loc. 1C) on the Servo PWB should then go from
a negative voltage (minus several volts) to a positive voltage (approxi-
mately 22 volts for several milliseconds, then decrease as the voice coil
starts to move forward). If the voice coil does not move forward then
FUNL NAOl has probably detected a failure.

e LED DS1 (LD) on the Control PWB should be enabled by FUNL NAOl (FUNLA at
A2, pin 9 went high; Ref. Fig. 9-7, Sh. 2, Loc. TF) .

Action

® Tf FRVSA-IL does not go high when it should, the Control PWB is probably at
fault and all Control PWB LED's are probably "OFF"

e If TP8 and TP10 (Servo PWB) do not display the correct signals and FRVSA-L
signal is correct, then FUNL NAOl has probably detected a failure. Tem-
porarily replace the Servo PWB {(do not attempt to adjust potentiometers).

® Attempt load sequence again

® If voice coil moves forward, then unload drive and set the potentiometers

on the replacement Servo PWB (See Section 6.4)

Symptom 4 -- Load Problem

Depressing the Disk Drive switch "ON" caused the motor to achieve full speed,
then retracts. Motor then decelerates and stops. See Section 4.4.3.

Operation

® As the carriage moves forward, (approximately 0.1 inch) the Heads-Up switch
9-7, Sh. 3, Loc. 6E) changes state (goes low).

Fig

Fig.

® When SHSU-H goes low, the up-to-speed (DUTS) circuits are enabled (Fig. 9-7,
Sh. 2, Loc. 4B).

® Control LED DS2 (SP) on the Control PWB should be enabled by FUNL NAO2 if

DUTS-L is not false when SHSU-L goes true (Fig. 9-7, Sh. 2, Loc. 10G).

Wesiern NN



Series 6000
DISK DRIVE

Western

Action

® Check that TPO (VFO PWB; Fig. 9-5, Sh. 2, Loc. 6E) has one (1) negative
pulse (3 us wide) per revolution (40 ms for 1500 RPM, 25 ms for 2400 RPM)
when the drive motor is at full speed.

® If there are no pulses or intermittent pulses at TPO, check TP1 (Fig. 9-5,

Sh. 2, Loc. 10F) to determine if all analog signals are greater than 150 mv,

ground to positive peak. If not, the removable disk sector transducer has
failed or is set improperly (Refer to Sections 5.4.11, 5.4.12 and 6.2).
Note: The positive peak to TPl should occur first (in time).

® The disk cartridge sector slots could also be out of specification on width
or radial runout.

® If the VFO PWB failed to generate correct signals on TPO and or TPl, re-
place VFO PWB.

® Tf the Control PWB failed to generate DUTS properly, replace the Control
PWB.

® Any of the previous conditions can cause LED DS2 (SP) on the Control PWB
to be enabled by FUNL NAO2.

Symptom 5 -- Load Problem

Depressing the Disk Drive switch causes the motor to achieve full speed.
However, when the carriage moves forward, it continues past track position

000 and an emergency retract occurs the motor then decelerates and stops.

Operation

® Initially, as FRVSA-L (A3, pin 4; Fig. 9-6, Sh. 2, Loc. 8D) goes high, the
carriage moves forward. After traveling approximately 0.1 inches, SHSU-H
goes low (See Section 4.4.4). Also refer to Section 4.4.5, Figure 9-1
(Servo Flow Diagram), and the load timing sequence, Section 4.4.7 (Fig.
4-5).

® As the carriage continues forward, the Index signal (DPTI-L; Fig. 9-7,
Sh. 3, Loc. 7A) goes low (approximately 9.5 inches before track 000), ancd
then high (approximately 0.015 inches before the heads reach track 000).
Refer to Section 4.4.5.

® DUDQ-H and FPTE-H cause DDAR-L to go high (Fig. 9-7, sh. 3, Loc. 1C) --
DLSL-L (Fig. 9-7, Sh. 3, Loc. 9C) should then go low to lock the servo.

® Control LED DS1 (LD) or DS4 (IN) should be enabled by either FUNILI NAQ1l
or NAO4 (Fig. 9-7, Sh. 2, Loc. 9F) if the servo fails to lock.
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Action

@ If the DPTI-L signal is not correct (Refer to Section 6.4.1), or there
are no DUDQ-H signals (4 us positive pulses, starting to occur during
DPTI-L down time -- several milliseconds apart), then the Servo PWB is
probably at fault. Replace the Servo PWB (set potentiometers to approxi-
mate positions) and check load operation. If problem is resolved, set
potentiometers on the replacement Servo PWB per Section 6.4.

® If the DPTI-L and DUDQ-H signals are correct, but DDAR-L does not go high
at the proper time, then the Control PWB is probably at fault. In this

case, replace the Control PWB.

Symptom 6 -- Load Problem

TIdentical to Symptom 5 above, except when the heads reach track 000, the

carriage retracts.

Operation

® This in usually caused by a malfunction within the Servo PWB position loop.
® Control LED DS1 (LD) or DS4 (IN) should be enabled by either FUNL NAOl or
NAO4 (Fig. 9-7, Sh. 2, Loc. 9F).

Action

® Replace the Servo PWB (set potentiometers to approximate positions). If

problem is resolved, set potentiometers per Section 6.4,

Symptom 7 -- Load Problem

Heads move forward when depressing the "Power Switch" to "OFF".

Operation

® The emergency retract relay (K1) or associated circuit on the Servo PWB

has failed. Refer to Section 4.4.10 and Figure 9-3, Servo Flow Diagram.

Action

® Replace the Servo PWB. Set potentiometer per Section 6.4
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7.12 Unit is "Ready" And a Malfunction Occurs (FUNL Set; Ref. Fig. 9-7, Sh. 2,
Loc. 7F; and Section 4.4.3)

Symptom 1

The unit automatically retracts and reloads heads to track 000.

Operation

® Intermittent loss of power while unit is in the "Ready" state.

Action

® Electrical brown outs -- the 5 Volt detection circuit (Control PWB; Fig.
9-7, Sh. 3, Loc. 4D) detects low voltage (PPOR-L goes false) and causes

unit to relocate to track 000. FUNL is automatically reset during power-up.

Symptom 2

The unit emergency retracts when no seek commands are being processed.

Operation

® Unit is in the "Ready" state, but unloads due to marginal "removable

disk" index detection.

Action

This condition is generally caused by marginal index pulses or an inter-
mittent removable disk sector transducer. See Section 7.1.1, Symptom 4
for detailed description.

LED DS2 (SP) on the Control PWB should be enabled by FUNL NAO2.

Symptom 3

The unit emergency retracts while processing seek commands.

Operation

® Unit is performing seek commands and unloads due to various marginal con-

ditions.

Action

® Index could be improperly set on Servo PWB (TP5). TP5 must be checked over
entire range -- See Sections 6.4.1 and 6.4.5. Detection is sensed by FUNL

NAO4 (LED DS4 "ON") on the Control PWR.
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® If servo velocity is set "too fast", an unload can be caused through
FUNL NAO4 (LED DS4 "ON") or NAO5 (LED DS5 "ON"). Refer to Section 6.4.5
for correct velocity adjustment procedures. Velocity can be reduced by
several milliseconds to see if there is any effect on the problem.

® Marginal index pulses can cause an unload through FUNL NAO2 (LED DS2 "ON").
The high currents generated by the voice coil can cause emergency unloads
that would not be detected by FUNL NAQO2 if the voice coil was not moving.

® A Servo PWB malfunction can cause FUNL NAO3, 04 (LED DS4 "ON") or 05 (LED
DS5 "ON") -- resulting in an emergency unload condition. Note that there
is no LED for NAO3. If it is suspect, temporarily remove CR17 to assist
in isolating the problem (Ref. Fig. 9-7, Sh. 2, Loc. 8F).

Data Error Conditions

Symptom 1

Excessive soft (recoverable) data errors.

Action

® Check grounding system (frame ground connections and ground loops)
® 1/0 cables may be routed to close to AC power cables or transient sources

& Check for dirty head and/or disks

Symptom 2

Hard data errors (recoverable by re-writing)

Action

® Check for dirty head and/or disks

® Check for dirty positioner rails and/or bearings

® Written on unit with misaligned heads (no interchangeability)

® Servo system imporperly set

e High ambient cabinet temperature. Internal rise should be less than 6°F

for 200 TPI units, and 10°F for 100 TPI units.

Symptom 3

Sector Address Errors (Intermittent)
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Action

o Sector ring and slots on removable disk -- out of specification. Check TP1 on
VFO PWB. All analog sector signals are to be greater than 150 mv ground-to-
peak, and all spurious signals are to be less than 20 mv ground-to-peak. The
sector transducer must be checked against a standard reference before any con-

clusion can be reached. Refer to Sections 4.4.10 and 4.4.12.

Symptom 4

Sector Address Errors (Hard Errors)

Action
o If solid errors occur on both heads for one disk, and the other disk functions
correctly (both heads), then the VFO, Sector Counter PWB may have a sector

counter malfunction.

Symptom 5

Hard Data Errors (Non-Recoverable)

Action
o All heads -- Check Data PWB (DDDD, A4, pin 2; Fig. 9-4, Sh. 2, Loc. 3C) for
85 + 20 ns positive pulses (0 to 0.7 volts). There will be a pulse corresponding

to each peak of the head signal (raw data) as observed at TP4 of the Data PWB.
o0 All heads -- Check VFO PWB. When writing "zeros" there will be 100 + 40 nano-
seconds negative pulses at slot Al, pin 41; Fig. 9-5, Sh. 3, Loc. 2C (XRDQ-L)
for each cell time if read gate RRDE-~L (slot Al, pin 43, Fig. 9-5, Sh. 3, Loc.
4C) is low (i.e., the drive is ready and selected). Slot Al, pin 37; Fig. 9-5,
Sh. 3, Loc. 1lE (XRDB-L) will be high. When writing "ones" XRDQ-L will be the
same as above, but XRDB-L will contain pulses which are equal to one-half the
cell time + 20 percent (assumes Bc-B2 jumper on VFO PWB). If Bc-Bl jumper
(NRZ) is connected, then the signal will be low for 90 percent (minimum) or

the cell time on all "ones" pattern.
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e One or more heads -- check TP4 on the Data PVB for a minimum amplitude
(200 TPI) of 70 mv p-p (95 mv for 2400 RPM) when reading all "ones" at
the most inner track location. For 100 TPI units, the minimum amplitude
is approximately twice the 200 TPI values. A particular head could be
faulty; however, always try another disk (removable) before replacing

the head.

Sector Transducer Malfunctions

Symptom 1

Fixed disk Sector Transducer output incorrect as measured at TP2 and pin 8

of VFO PWB (Fig. 9-5, Sh. 2, Loc. 11D).

Operation

® Correct maximum output will be 1.5 to 2.4 volts p-p (2.4 to 3.8 for 2400
RPM) when disk is turning at correct speed.
® Resistance across transducer, as measured at slot A2, pin 4 to ground buss

will be 110 + 20 ohms.

Action

® If resistance or voltage values are incorrect, fixed disk Sector Transduce
may be faulty. Refer to Section 5.4.13 for replacement procedures and

Section 6.2.3 for adjustment procedures.

Symptom 2 -- Top Load (Removable Disk) Transducer

Removable disk Sector Trasnducer output (Top Load Units) incorrect as measured
at TPl and pin 6 of VFO PWB (Fig. 9-5, Sh. 2, Loc. 1l0F).

Operation

® Correct output at TPl will be the p-p voltage as specified on the dummy
sector ring.

® Resistance across the transducer as measured at slot A2, pin 2 to the
ground buss will be 110 = 20 ohms.

® The gap between the dummy sector ring and the transducer pole piece must

exceed 0.012 inches.
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Action

® If resistance or voltage measurements are incorrect, the Upper
Transducer may be faulty. Refer to Section 5.4.11 for replacement
procedure and Section 6.2.1 for adjustment procedures.

Symptom 3 -- Front Load (Removable Disk) Transducer

Removable disk Sector Transducer output incorrect as measured at TPl and
pin 6 of the VFO PWB (Fig. 9-5, Sh. 2, Loc. 11D).

Operation

® Correct output at TPl will be the p-p voltage as specified on the dummy
sector ring.

® Resistance across the transducer as measured at slot A2, pin 2 to the
ground buss will be 525 % 75 ohms.

® The gap between the dummy sector ring and the transducer pole piece must

exceed 0.012 inches.

Action

® If resistance or voltage measurements are incorrect, the removable disk
Sector Transducer may be faulty. Refer to Section 5.4.12 for replacement

procedure and Section 6.2.2 for adjustment procedures.

Power Supply Malfunctions

Symptom

Power supply does not function correctly (Ref. Fig:. 9-8, Sh. 2).

Operation

® Fuses should be Slo-Blo, 5A for 115 (or 100) VAC, and 3A for 230 (or 208)
VAC.

® Raw voltages should be 5.0 + 0.15 volts, +24 + 4 volts and -24 + 4 volts
under all operating conditions. Measure raw voltages at the PWB backpanel
power buss (Ref. Fig. 9-1, Loc. 5D).

® If there is a problem with the +5 volt output, see Symptom 7.1.6 for a
possible regulator problem.
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Action

e If fuses are functional, but raw voltage(s) is incorrect, supply may

require replacement. Refer to Section 5.4.16 for replacement procedure.

5-Volt output (5 t 0.2 VDC) is not correct and can not be adjusted by R1l1

® Check that C4+ (regulator raw voltage) from power supply is at 10 + 2.5
volts. Measure at collector of transistor Q2 (Fig. 9-9, Sh. 2, Loc. 5C).
® 1f a short is suspected, disconnect voice coil plug P2, all PWB's and the

DC power cable plug Pl. See Table 7~1 for plug location.

® Tf the power supply raw input voltage is correct and no output shorts are

detected, regulator replacement may be required. Refer to Section 5.4.17

7.1.6 +5 Volt Regulator Output
Symptom
(Ref. Fig. 9-9, Sh. 2, Loc. 4B).
Operation
Action
for replacement procedures.
7.1.7 Drive Motor Malfunctions

Symptom

Drive motor will not turn, will not reach full speed, or will not speed
control (if 2400 RPM or 50 Hz).

Operation

® Upon depressing the Disk Drive switch, DMTEB-H (A2, pin 21; Fig. 9-7,
Sh. 2, Loc. 2E) goes from 0 volts to 3 + 0.5 volts.

® For 2400 RPM or 50 Hz drives, DMTO-H (A2, pin 25; Fig. 9-7, Sh. 2, Loc.
4B) also goes from 0 volts to 3 t 0.5 volts. DMTO-H will normally start
switching (3V to 0V to 3V, etc.) when the heads load, since that is when
speed control is normally enabled. During a manual enable, the speed
control does not function, therefore, DMTO-H will stay at 3 volts when
the motor is enabled.

® Tf signal levels are correct, but motor does not function correctly, check

that the spindle turns freely with no binding.

Waestern
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® If the signal levels switch to +5 volts instead of the 3 # 0.5 volts,
check TB3, pin 1 and 2 (Ref. Fig. 9-1, Loc. 5C; and Fig. 9-15, Sh. 2)
to verify wiring harness is not open.

® If the control signals do not change correctly at the start of a load

sequence, check the Control PWB for malfunction.

Action

® T1f all inputs and control signals are correct, motor assembly may require

replacement. Refer to Section 5.4.15 for replacement procedure.

7.1.8 Positioner Assembly Malfunctions

Symptom
Positioner assembly does not function properly.

Note: The bearings, rails and voice coil are not field replacement items

and are not to be adjusted.

Operation

® The voice coil resistance as measured across the two steel tapes that
supply current to the voice coil (plug P2 disconnected, Ref. Table 7-1)
is 1.8 ohms t 8 percent (at 250C). See Section 5.4.3.

® Rails must be clean and free of any nicks, scratches or other damage or
inaccurate positioning will occur (See Section 5.3.4).

® All bearings must turn freely.

Action

® If the voice coil resistance is incorrect, or the carriage assembly does
not move freely due to damaged (or worn) rails, bearings or other
component -- replace positioner assembly.

® It should be noted that inaccurate positioning and resultant data errors
can be caused by a servo system malfunction and other related positioner
control systems. Unless the positioner is obviously defective, check all
related systems before replacing positioner assembly. Refer to Section

5.4.2 for replacement procedure.
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7.1.9 Positioner Velocity Coil Malfunction

Symptom

Head positioner velocity can not be controlled by R63 (Fig. 9-6, sh. 3,

Loc. 7C) of the Servo PWB and no other malfunction exists (i.e., Servo PWB

failure, etc.).See Section 6.4.5

Operation

® The velocity coil has three (3) leads (+, -, and shield). They connect
to TBl, terminals 7 and 8 (ground). Ref, Fig. 9-1, Loc. 2E.

® By disconnecting the lugs from terminals 7 and 8, resistance measurements
can be made.

® The resistance between the red and black wire should be 2.2 Kohms t 30
percent.

® The resistance from the shield connection to either the red or black wire
should be an open.

® The resistance from any of the lugs to the magnet assembly should be
an open.

Action
If the resistance measurements are not satisfactory, replace velocity
transducer. Refer to Section 5.4.3 for replacement procedure.

7.1.10 "Low" Positioner Power

Symptom

The servo does not have sufficient power to perform a seek or to unload
the heads from the disk. A Heads-Up switch failure (open) will cause this

problem.

Operation

Check TBl, pin 9 (Fig. 9-1, Loc. 2F) during manual positioner moverent
(disk drive power "ON" and voice coil plug P2 disconnected; See Table 7-1).
TB1, pin 9 should indicate greater than 4 volts when the heads are re-
tracted, and less than 0.2 volts when the voice coil is moved forward

approximately 3/8 inch (the switch should change state during this move) .

Western NG
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Action

® Check that the switch terminals are making proper contact (use ohmeter
for terminal continuity and resistance check). Replace switch as neces-

sary. Refer to Section 5.4.4 for replacement procedure.

7.1.11 Incorrect Positioner Power

Symptom

The positioner can "lock" (electrically) against either crash stop (full
retract or full in) due to excessive power applied per the respective
direction by a shorted power transistor (See Section 5.4.5). The positioner
can also have insufficient power to move in one or both directions due to

an "open" power transistor.

Operation
Determine which power transistor(s) is defective.
Note: A failed power transistor can damage the Servo PWB (normally,
resistors R119 and/or R120 on Fig. 9-6, Sh. 3, Loc. 2C).
Action
Replace power transistor(s) per Section 5.4.5.
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SECTION 8 -- RECOMMENDED SPARE PARTS AND TOOLS

8.1 Recommended Spare Parts

The following is a list of recommended spare parts and quantities based on the

number of Series 6000 Disk Drives in service.

When ordering, list part number, description, quantity and other specific

information as requested.
Address all orders to:

Western Dynex Corporation
Customer Service Department

3536 West Osborn Road

Phoenix, Arizona 85019

(602) 269-6401 /TWX (910)951-4287

Western
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Part N

D058
D121
D114
D037
D274
C392
HDAQ95
HDAO095
DMA097
DSAl63
SWA099
SWAl62
SWA099
DSAO076
FIAQ79
C380 G
D081
D341
D213
D217
SWA200
BTA096
BTAQ096
QOA061
Q0A061
QQAO61
QQAQ61
C420
Cc422
FOAl22
C382
DSAl63
C226

umber

G*

G*
G*
G*

G*
P*

P*

P*

P*

Pl

P1

Pl (no lens)
P2

Pl

P1

l***

G*

G*

G*

G*

Pl (no lens)
P2

P4
P1OR60**
P11K60**
PJ6264*%*
PJ3055*%%*
Gl

Gl

*

Gl***

P2

Gl

RECOMMENDED SPARE PARTS

Description

VFO, Sector Counter PWB
Control PWB

Servo PWB

Data PWB

Motor Control PWB
Prefilter

Read/Write Head (Upper)
Read/Virite Head (Lower)
Fixed Disk (Dual Disk Units Only)
Lamp, Push Button Switch
Micro Switch, Long Arm
Push Button Switch, Panel
Micro Switch, Roller Arm
Position Transducer Lamp
Absolute Filter

Sector Transducer
Positioner Assembly

Rear Blower Assembly
Power Supply Assembly
Drive Motor Assembly
Switch Rocker, Panel
Drive Belt (1500 RPM)
Drive Belt (2400 RPM)

Power Transistor} part of

Power Transistor 422 G1
Power Transistor} part of
Power Transistor 420 G1

Power Supply Heat Sink Assembly
Backpanel Heat Sink Assembly
Power Supply Fuse, Slo-Blow
Sector Transducer

Rocker Switch, Lamp

Power Regulator PWB Assembly

(continued on next page)
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Recommended Quantity

Number of Units

1-10

[ e R =T

one

S I R N e = T T = T R St

(1)

(1)

10-50
2
2
2
2
2

per unit per year
4
4

BNNND D O N

per unit per year
2

1
1
1
2
2
2
2
2
2
2
2
2
2
0

1

2
10
2
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Recommended Spare Parts (cont'd.)

* Applicable information must be supplied when ordering these particular parts
-- i.e., speed BPI, TPI, sector count, voltage, frequency, front or top load,
etc.

** Use caution when installing these parts to prevent shorts to mounting hardware

x%x* 382 Gl is used for front load, removable disk only. Otherwise 380 Gl is used.

8.2 Recommended Special Tools

The following Special Tool List describes all necessary tools for Preventive

Maintenance and Troubleshooting Series 6000 Disk Drives.

RECOMMENDED SPECIAL TOOLS

Part Number Description Recommended Quantity

Number of Units

1-10 10- 50
DCA148 CE Cartridge (Top Load) 1 1
DCA189 CE Cartridge (Front Load) 1 2
DE5020 Disk Exerciser 1 2
DT6020 Disk Tester (Suitcase) 1 2
DRD191P1 Dummy Sector Ring, Top Load 1 2
DRD192P1 Dummy Sector Ring, Front Load 1 1
C134G1 PWB Extender 1 2
HAA149P1 Cleaning Wand 2 5
B098P1 Head Spacers 2 5
Note: 1In addition to the Recommended Special Tools, service personnel must have

access to lint-free tissue, isopropyl alcohol (91%), Q-Tips, allen wrenches

and other standard tools.
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SIDE OF BOARD. \J PER DWG 10A238 e e
= __,4 20ME 4-F,\TEM 3Tunse|]
> ol mTES Dirrerence | (0 120X — ks LETTER Rev RErE s T
BETWEEN GR0UPS EL A JumPE
ON ASM , ADD C3D
el
Gl - [BEST R, -
: DRIVE FUNCTION JUMPERS T S g T e
\T_4+F, DELETE R104 71
JUMPER GRQUP Jo J! Sioe e
D 64 (TEM 23 WERE 4/"
MeDE NOT USED [100/20C TPT ' e zht‘osegé\_-; 2{3 ths
f___! JUMPER Cc-Ci E |80 No. o154 72
¢ olicae ! = |ECa Mo, O} Mys] F
i H JECo NC. 0Z84 12074
43 [ ri[EZc N0 0295 9374
JG ECO NO. 0333 /¢ |9-4M]
: CONNECTOR HA[ECO NO. D364 3274}
68 2400 2 PM He \ECO NO. 0418 12fiolnj
— 50HZ 1500 RPM ‘3[7{75‘:—
"‘22” — GO HZ I500RPM, TR T —
- I9 0. 0526 5
Fommem | A2 / / . Q0023 -
6 lc |6 |45(sP4 2237 SPACER E.A. ’
5 5] 5 |44 |pSA 221 Pi L.E.D. EA|DS I, 2,4.5.6. " E
)\@ INSERT SHORT END | 1 I |42 1cB041P74174 74174 EAlIC 46
- THIS SIOE [ 1 | 1 |42 |ROCO2RF4Z | RESISTOR EA|RG6 470K
A2 —- _ ! - 15 PLACES ol I [ 1 41 Jocooon7pRe] INDUCTOR EA.ILI 33.uh
CONNECTOR ™ @ ? 16 PLACES G2 ¢3 4 14 |4 [40]R0C-DEZPZZIC |RESIST OR EA|RS, 18, z6, 44. 22K
TS 4 ! 13§ 1321€8C-1710P 18143 [cAPACITOR EAJCS iBOME * I0F 1oV
i i | — | —138]CYB058P5 CRYSTAL EAJCYT 52534 3vpz L
¢ ‘ 16|16 ;15 |37 [PIA-059P2 PINS EA. AMP 8593I-¢
\ 414 | - 136 1CB-041P7493[IC_ 4 BIT_CNIR iCS 9,10,/1.39 7453,
! O :u — 1t ] - 1351Cyg-058pP3 CRYSTAL Yl 3.2686_ MHZ
é 2 [ 2 | % [34|R0OC-062P4752|RESISTOR £6.29 K
5- E 2 [z | z [33 [ROC-062Pi002 | [R48,29 10x
6 O—GE-O 2 |2 ] 2 |32 [ROC-062P2202 R34, a0 22, 1]D
' 0% 213 ] 3131 [ROC-062PI252 R23,29, 50 1.2M
PP 515 [ e 30 [ROC-062FI032 A2Q,81,65,06.67(53) 10K
2, S 5 16 19 ToTrac- 06204727 RIS, 52,557 56,60,61,75,B04.7K
o B 15115 113 128 [ROC-062P1Z212 R22,21,28,32,35,3,42,5, 64, 4,76,71,80(15,)6) 12
lZO 717 1| 7 127 [ROC-Q62P4702 RIL12,24, 31, 33,70,82 47a
‘ 49 2.3 1 7 126 [ROC-Q62P333, R_10,30,38,45,78,82,83 33—
\1 oz 5 151 5 125 [ROC-062Pi042 RB, ,25,40,43,79 QK| °
2 |3 [ 2 124 |ROC-062P68I2 R4, 91,92 680
a2 |Oc 313 2 23|ROC-062P22] RS54, 04 (R3-G2 2 G3) 2704
N 4 14 [ 2 |22 |ROC-062P3312 R84,87 (R2,5-G22G3) 3304
Ot 151 15[ 12 {21 [ROC-062PI1022|RESISTOR RLG, 717,44 46, 475356,
o] ] ! COC-055P[044/[CAPACI TOR cs8 1yf 210% ,35+ ] C
I L ]IS |COC-057p0!11 cé 10rx5%
51515 118 1CQC-056PI04 C5,1,31,35,39 ___.00Iuf 200+t 5%
515|517 [COC-056PI03 ] C4,13,5,33,34 . 01.f 200v 5%
6 | & 7 [16 [COC-055F3304] C3,7,12,25,29,38(28) 33.FE0% 10V |
i2 112 [ 11 |15 ]COC055P47441[CAPACITOR CIO14;17-24:37._ (D) 2741I0% 4 35v.
2 12 1A ICQCOS7PIIZ2TCADACITOR C3L 120fFz50ZL
414 |4 113 |QOA-D6/P602T] TRANSISTOR-N Q5,6.7, 8. 2N6027
313 [2 [12 [QOA06IP5A05 | TRANSISTOR Q3 11,12 AQS5
51512111 |[QOAOSIP4I125 [ TRANS ISTOR Q4,10 C4,2,9) 2N4125
2t (27 _ 24 [10 |CRA-042P914B | DIODE CR -12,¢,718,19.21,22,242425 INS148
1ci6 * G24G3 S [CRA-0#2F 138A_| DIODE CRI4 ZENER 3,%.
-2 *3# Gl ONLY 1 4[4 8 |IC IP75451 [ IC DRIVER IC'S 34, 36.37, 45 754 B
51514 7 [ICBQ4IP74I07 [ 4 TTLFF TTL ICS 81520 40,(38) 74107
0 3 |2 1316 |[ICBO4IP7420 4W GATE ICS 4,332 7420
|6 511 P7410 3w CS51422237628 7410
515154 |ICB041P7404 W Cs 1,36, 21.27 7404
INTERFACE 2 |9 | 93 [ICB-O41P7400 TTL2W GATEJEA, [ICS2,12.24,29,20.31.33,42.47 _ 74
— JUMPER TABLE ) 6l [ 712 [IC 1P960] 31C ONESHOT TTIEA, ICS 16—19,2544 (41) OS0! p—
Hahas " [ | | | -120 DRILL DWG
JUMPER L0C DESCRIPTION GCl-G2 [ 10D [IC26 TO I/0 PIN 36 NC- NI \OC TRUSY QUTPUT ALL SEFKS QrY | QTY | oty | imem IDENTIFICATION TITLE AND - VENDOR NAME, PART NO.,
"AC- Al_ | 9C [GATEL RESTORE HC - Hy | BE [MALFUNCTION 10 1C3G NC-NZ[10C |BUSY OUTIT EXCEFT ON SANE ADDR CERR VA R e T _—=
AC- AZ 1 9C NGl GATEL RESTORE —Il4c-H2 | BE |FILE READY TO 1C36 Oc- 01 OB [READY 10 SEEK/READ/WRITE 10 10 FIN 3
~ Bl _ 12D 10N GATED BUSY 1O 1C31 Jc-J1 | 9E |ILLEGAL ADDEES% zEAng gc-? 2: [REAXH}:I% E;;&sg%zgg% - \
BCc-B2 | ICS_ NN GATED READY 7O IC37 Jc - J2 | 9€ |ILLEGAL ADD UL c-52 R
Bc - B3 |OD“E,LTEDJ READY TC ICZ7 TC =Tt 9C [LEADING EDGE_STROBE FIGURE 9-7, SHEET 1
D¢ - Dt 78 TSZLECT RMVBL DISK LOW IN KC - Ki 9t |MALFUNCTION 10 1Ci2
DC-D2 | 7B SELECT FIXED DI5K LOW IN Kc- K2 | 9E | ADDRESS ACKNOWLEDGE TO ICIZ | [UC- Ul 0B [Zus TVAE (INSTEAD OF IOua)
- = 1 - L2 | 8B |CONNECT WRITE INPUT TO ERASE | [VC- ://\ 10C GATEDD é&%ﬁ}/ﬁé u;rg-m) CONTROL PWB
GCI-GI | 0D [1€=27 10 7/ PIN 36 _2- L3 | 8B [CONNECT WRITE INPOT 10 1CI Vc-Vz [ 10C [GAIE TVA
5CZ2-GZ . 10D |36 TO /0 PIN 42 [3-i4 | BB [CONNECT 200 TPI STATUS Wc- Wi 7E_|LATCHED STOP LOAD COMPONENT LOCATION DIAGRAM
CC2-Gl 10D ZC27 ~Cc I/O PIN 42
11 | 10 T 9 | 8 | 7 | 6 | 5 | 4 3 I 2 | 1
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11 | 10 | 9 | 8 | 7 ] 6 | 5 | 4 | 3 B 2 1
R® D121 Vrev L J— ~AD5F | D2K SECTOR FIXED -
_ ! L=l RS zssec serete oor ADSR k- DISK SECTOR RMVBL  FLED 1 LOAD HEADS XWPM  — WRITE PROTECT Mare nev co. w. s
NOTES: m | S K PR I I Ecors3 DEDM | ERASE DATA MODE FPOR |- POWER ON RESET W W SOY: SIELZ
R ' § DFRY | FILE READY FUNL | UNLOAD (EMERGENCY) R TR PO
2c SH3 FFWS - INDEX SELECTED FWPF |- WRITE PROTECT FIXED [ TR
Ay H MOTOR ENABLE FUPR | WRITE PROTECT RMVEL FIRST LETTER DEFI/ITION 3 Y N
47K ez - MOTOR ON PPOR |- POWER DN RESET CE; (emRm x*rog“\g) 1s
4G SH3 FLED : I e - FILE READY(INTERNAL)  B0SC | 0SC. CLOCK Az ANALOE ) D= DIEITAL , F= FLIPFLOF, Di R3¢ £e a8
CRS - STOP 0SC. £LocK RDRE | DISK RMVEL ENABLE P = POWER ON FWCT/ON , a=cLock ) EJEcO NG o34 —’-7.27.7J
. = - UNLOAD REMM | ERASE DATA MODE R= RECEIVER , S§= SIUITCH ) Te TIMER F Eco wo. oiil 3173
38  DUTS —j! 3 b 30 SH3 FPOR —le— -UP T0 SPEED RLFS | L0GIC FILE SELECT X= TRANSMITTER H JECo No. 0:f4 1307
L 1012 — 2R0G - WRITE PROTECT ;IXED SHSU - HEADS UP :' EC% MNO,0295 93
4E SH3 SHSUA— - - WRITE PROTECT RMVBL  SULS |- UNLOAD SwiITCA ADSF R1ECO NO 0333 |o-4-M—
NAOI |q CR24 - WRITE PROTECT STROBE  SWPF - WRITE PROTECT FIAED Q3 L H3JECO NO. O3kt o4
- 0SC. COUNT BITO-I7  SWPR |- WRITE PROTECT RMVAL ADSR HafeCO NO. o418 Jeloln
g CRiE, [ FORWARD S LOW D8 | DOWN TO SPEED e (l @n2 A MR C o 1
IIDSHZ, 48 51 3 _NAO4 ¢ CAB o3 p2gmE YUNL = UNLDAD (RALFUNCTION) H1leco No. o5 Toharrs]
1IDSHZ, 7D SH3 _NAGS s g G__ SUNL HB|ECD wo. o513 iz]7%€
0 - L 4 S o G H7|Eco No- o526 lebems| F
4D REDMA noc pA IDSHZ, BGSH3 NAOG 672 6 ®Az T [Eco NG osar 7 g7
A—l 5 (41 TP4 4F SH3 ?2 ! C,°\® T [B5E SRAA00ED i [Br197
1 I NAGO 0TS —{5 6 750 o B Y J |56 no.ose0 7a7H
ic2 10 8 B5DSH3 12 * FUNL | DRDY 219
12 = 0 G SH 3 X JI JECO NO. 0397 [2-h75
76 SR I3 J— SR — J c k ECSH 3 [ JECO NO-0637ﬂ 3-167
1K 8 FPOF. 3—‘1 a3 \TPI7 DSGR —O L L [ECO NO. 3%
ST . 'Y Pho2 4C SH e 6 S8si3 T Az 32 o 4 RWDMA 2F &M 3 Ly [Eco No. 753n |G
| Lo=FalLS TOLOAD IN 25 %EC. TR DERY 12 —0 Ol DFRYB
= IN=INDEX AREA DETECTED (TRACK 2= -2 ORR 409) I 36 SH3 7 22 4 ‘f E
- SW=INTERLOEK SWITCH INWRONG STATE = 0 3 13 Y _MaoD , 4 6
(cLear) SP=Disk SPEED TD 50w (LOSS OFIMDcX PULSES) L s ) L a3
RS TO=SEEK TIME TO SLOW (>100ms) 4 AZ E
! 33080 FWPF —13 pull
% D DwPF m ) | 2
(A e 5] 8 = c 1021 |
(FUNL Nao! I lea YoNaco T3 r FWPR ﬁm DWPR a ' Puor @' Ptz ()
FWeF| SE | %R )’ TRPM _
NAO4 —l2 1C8 v/ AZ N
< . T2 A2 12 20 bec DOFRYR 6 1
o NAOG ) T [ _5-@_'3 E - i T—@ > P o :
RDRE WMPER I-C TO SELECT RmvBL oisk  REDM 1oc, nF P IN_SIGNAL |SCH. LOC.| PIN NO. FROM
NAOZ |14 5 N s INPuT CPIV 38) 2 DF BWX TA [A2-T | A3
i92 1R\ 5 | RBRE 70 | AZ-35 | AS<AG-46
FLHD 74 SE SN DMTEG i REDM 50 | A2-37 | ADEAG-44 D
—i A2 RWDM SE AZ-39 | AS£AG-4Z
56 EI’H 3 FC.” 4F SH3 FLA D-l _1_ :
iz L
NADD
13 “Fv‘fPR %5 nFRTE 6 Ags: 3F J6 -3 | SECT XDCR_FIXED
ADSR 3F Je - | SECT XDCR RMVBL
7 8 IO DINXA 49 i1 205 ne J6-L |PB-7 FRONT PAMEL |
5 8 SWPF 5E J6-10 |P5-5 FRONT PANEL
8 = 1 1ce 8 = SWPR oD J6-9 |PI5-8 FRONT PANEL
— OUT 51GNAL |5CH. LOC. | PIN_NO, 70
0 pwps| —— == — FCI7A ADSF 2F _[Az-4 | A1-8 c
noies —1 'T_zl Feo2 ADSR 2F AZ-2 | Al-
r DINXA ’24!C344 03 : CATIO DEDM 3D AZ-15 | Ad-5
_______ — CONN. LOCATION MTEB 2-21 [ P5-
SN KD 84 oa U5 arlg o | N Loc DMT 2E A 2 MOT ASM
—— BINYB A, CNTAn D5 A2—— CONTROL DMIO 4C A2-25 | P5-4 MOT ASM
| A3 SERVO Dwom 3E AZ-iD | A4-3 -
. | Q) 8 Aol z A : FUNLA 7F A2-2 | AR 541G
2 5 1, pg |BFCIS 3 4 - 2 cia AS,AG — BACK PANEL, | RDREA GE A2-16 | Al-4
Feol 6 1% Fed 21 1A DINKA |3 I ICI4 5UT3 1/0
9C% icgd. 07 — — L RIWR —— 106 RBZY | SF | AZ-3G |XBZY JWPER BACKPANEL
Fr s a8 o8 | | @t{xé: 33 co8 | RONL BF [ Az-47 | ABE6-40
0o 18 12 w09 | | Rel 10K Et—k TPIZ : DMTEC 5F 8H3 XWPM E AZ-46 | AS66-26 B
| . 13
] | | DINX LTuTS Jg { .
1% ;q 1o | i T — —; o AL IS P 14 ]
_——— " , EXCEPT 1C9,10,139 PINS 5
A2 _: Ao e I | m_E4 §8ms [© L4 ICi4 o—_ IC 34353¢3143,45 Awe 1
4 6 RI2. pINKD 3 den | L __ GROuP 1 aNLY — Fc_i15 DSQRC L . - ]
@ 1 1C6 of ESNTa'4 5 6 AAA | 2 noo3 —_ — — A o8 ary |1TEM | toENTIFIGATION TITLE AND T
NAME, PART NO.,
DTRX § C 44 l | | LI NO. I NUMBER I OESCRIPTION “"-l AND CATALOG NO.
P 7’ ¢8,7C,8C < Az A Tg PARTS LIST
124 Lo A | “Q @~ * OB © i
'S P i A
AP pon” | , ol I"% reo [ F T3 3= e 1 FIGURE 9-7, SHEET 2
.z, t 2 '] | ALL ICS FiN 7 4_‘ cn ci’.
l CNT TPIO B i T e
o EXCEPT IC9,I0,11,39
2 z",;f_sca > | 3 | PN 10 rc34,3:5,5€,3713, T TET CONTROL PWB SCHEMATIC DIAGRAMS
< L_GRUP2Z3ONLY | PIN 4 2 Y3
JE Jg J¢ 36 ALL A2 ] .
1 | 10 | 9 | ‘8 | 7 | 6 | 5 | s 3 T Py T " 0
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1 | 10 ] 9 ] 5 ] 4 ] 3 2 1
NO. ~ ' - K9 |[ECO No. 0526 TEVRIORS
MM 2 | Rev L, OMTEC 3E T NGosa) — T
— RSS T % o :

[ B2 | 50 | Az7  A3-I2 R4l ' TIECO NO. 0557 £, Jeiom] Jron rcas,eis  |g
OCSE 73 AZ-18 | A - |?< L 6| rag T6 READY & [ECO NO.0G37 _hs [3k7d] :ng c’."nm-imui'fm A
DU5L sC AR-1 | A3-5EC, A4-12 CRIL 1C31 LAMP L ]ECOND. ©a) [0} B |y wa s, whs vsn!J G
EF1l A AZ-12 | A3~ | = s 102 U] ECO NO.I5S 5 jejin 0 IC 36 PIN T THRY

| buba 3¢ | A2-l0 [A3-2 3% — AR 0 105 PN
RDAR e A2-38 | AS4AL -22 501D [3 10 1 Dc wac FRox 1t W)

RDAS 1D A2-40 | AB& AG - 24 ; 132 1 1c2 8 L1z eI 10, 13 wag
ALFS 5F A2 -50 |UNIT SEL,JUMP BP 2 DFRYA &C T roasa care (icaz,
RULC 10E A2-48 | ADEAG- 34 r—‘ AZ 10D glVﬂ) was €21, |
SHSU 33 AZ-14 | AS-D RLF3A 08 T AM”R%,UMNDJMFERE
Jo G;BSHZ 7 /€3 g 4D sH? 7 veLete creo ON SCAR
Stes NG [ vGe-C |PIS-4 FNTENL. 5055 (C 2 1\ DFRY DFRIB  4€ SH2 M AT e
) 106 Jo-4 | PACK SW. N.C. | i3 7E sH2 5D s#2 B[ Ao 30 AT o-[a,
F )
NADO 1208 T -
Y 5 6y 6 c A0 % Avp 55 e, | F
3 1C22 5 1¢2l €30~ o ARTWIRK A3
36 E —4 ézﬂ f‘DSTY Tg 103£ AT
D ] SEE SH |
OZEIS I-C FOR LATCHED FSLD , frven N R ofg? 204 B
4 | | STRR LK 0 Fsip z __ Ic2 : E |EcoNeome kil
wmi 1C2) 19 iczz 1624 2 \p24 2 1033 P—p e ggy gg SH2 OMTEA FIECO No.06  Benl—
SA 0SB H | ECO No. oz84 psom
©F 5H2 4 DMTE 5 ‘BDE | + Hi ] ECO No. 0295 93|
LB ac 474 - He|ECO NO, 0333 o4n
4F sHR I L :3 §ch NO. co>3194.< ;,«zm
2 - R4T ¥ CrR2I 8 NAOO E] 8 (He | E NO: 0418 u]ﬂ}
DULR —{13 SHSY i K 6 iz 1024 10 132 HsIECO NQ. 0433 1325
9F 12| IC2! | LY ol cRlos 10 12 He [ECO NO. 0456 :9:5775 E
SHSUA 413 H7 [ECo No. o511 /a5
u o) HB |eco Mo 0513 L J2)7€]
’ 7F H) soL. DRiVER B
sl FOTS ]
1Oms JUMPER OFF o i
335 JUMPER ON +11 €7 DMTEC 6E DMTEA — i
£ “1 SAFE LAMP ]
IN8
2 .
Go——3 ic27 gT{Bécs TP6 JUMPER 1-C. FOR 200TFT POSITIONEK ]
ROAS ) ss| ¢ 1813 Tieee o H°
A2 110 ~ —‘r_\gﬂm_ NAGS 4 ® T3 8 FUNL NAD3 B
Cg SEA_R“g IC26 ’F'g 1£30 OF SK2 "
% gty e B 2 i -
PEN T¢-1, SC-2 ON FOR fok oK | Iuf ac ]
LEAD EDGE STRCBE — 3_ 11 —8 -
RS DLSL & a1 TSID TP y
47K SC-1 ON FOR TRAL A:D A 1c27 4 148 P ]
ROBE :
EDGE STROS & s 6I 10) DUDG =
= +—3 @ 8 R3? 2 5 i -
3 Fors {10 1°% Iz 28 DADY {4 1028 . ‘ 1
1 u 1> SH 2 =
: 5 AZ 5 S5A —{n 10 106G
(':O|D|'"FI ‘ T S5, 12 FRVSA = . FEY ]
- DB2Y 2 3 L I-C FOR NON-GATED BUSY ,31030 0—(8)A2 FF i
1-C FOR GATED READY 108 Icaz {EC " auren mea Y 5 | R39 A2 -
N C TVAE ORED IN I READY [ SA FPTE —8 el 9/20e 7G |
Lo of B ' B s N6 | == Bop(3 2 {3) BBAR -
0 S RLFSA L5 —_— IC30 237 go -
N R70 4F 2 - D3GR 2 s
LA o o A 26 IC4 GE.SH2 FEWS OUT SIGNAL [SCH, LOC[PIN NO. 19
S0 A== 0t e c . c3z3 L 4 DFRYA —© € 1. ror GATED READY (TVAE ORED IN) NAO! EDAR 1 AZ-3 [A3-3
26 DFRYA————0 O~ FLHD 5 olug T 5 " 2:C FOR GATED READY 4G FLHD 71 5 DERYA | 26 [A26 | Al-iz
2 I-C FOR FILA LATCHED = g1z p—NAGO A2 1c12 FRVSA | 5B | AZ°8 | A3-4 .
ec 2 25 | 2CFORFILA PULSE (1u9) N AIA 2 12 KILA = CONN, LOC BA 8D | AZ5 o)
sy —L 1028 P—2E L fi \8 a ic20 Al—— VFO XITA | 58 | A2-44 [A52AG 38
@— 1 1c27 v 13 op 4 1628 D—ymy oy ¢ TVAQ —1 P A2——— CONTROL
m’.«— 170 L c3t oma —jio 9D DPTIA A3—— SERVO READY LAMP| 3G J6-8 [P5 6 FRONT FANEL
AR I o0l e n I3 A4 ——DATA SAFE LAMP 2D J6 -5 [PI55 TRONT PANEL
. = 5,06 — : - < 3D, }—
D203 | POSITION ADD >202(ZLLADL) DUNL |UNLOAD PPOR | POWER ON RESET - 3 [P P rum aos A ~BACE PANEL [0 DRNER] Z€ | Je-H | PACE SOLEROD
DADI [ RDB. INITIALIZE FDTS |- BOWN TD SPEED ADAG |- DEMAND ADD. CLOCK | FPTE ‘
DBZ) |- BUSY CPOSITIONER) FFWS | FORWARD SLOW RDAR [- DEMAND ADD. RESET 8D i 1 i1cao| € 9FSH2 HAEESREECE Y e o
DDAR |- DEMAND ADD. RESET FILA | ILLEGAL ADD. RDAS |- DEMAND ADD. STRORE »TI @ i3 1629 12 FF PARTS LIST
DDSF | DISK SECT?R FIXED FLDL LDAD LATCH RLFS [ LOGIC FILE SELECT A2 uy
DFRY 1t FILE READY FLUD |- LDAD HEADS RULC | UNLDAD CONTROL =13 A
pLsL | LOCK SERVO L00P FPOR | POWER ON RESET SCAR |- CAKTRIGE SWTCH CHOT 4SED)  TOTS |- DOUWN TD SPEED = FIGURE 9-7, SHEET 3
DMTE | MOTOR LCNABE FFTE [ POSITION TRANSDUCER INDEX  SHSW - HEADS U TLED [ LOAD HEAD AT 3C
DPTI | POSITION TRANSDUCER INDEX  FRVS | REVERSE SLOW SLOS+ LOAD SWITCH TMVC | MAY. VELOCITY checK FRVS
562 | SEEK GA“ED READY FSLD | STOP LOAD SUDt LI0 SWITCH TSTD |- SETILE TIME DEAY  XBZY |- BUSY POSITIONER CONTROL PWB SCHEMATIC DIAGRAMS
pvog | yp/Lowa CLock FUNL | UNLOAD (EMERGENCY) Tszr} BYSY CHECK TVAE | VALID ADD. EMNABLE XTLA |- ILLEGAL ADD.
bULR | uwoAD RESET TYAR T VALID ADD. CLOCK
1 | 10 | 9 | 8 P 7 { 6 | 5 | 4 3 | 2 | 1 f03
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1t | 10 | 9 ] 8 | 7 | 6 | 5 | 4 | 3 1 2 1
76 F- TERMINATION TABLE TERMINATION __TABLE EVIERR
R D02/3 J' REV S/ A C420Gi/ (RER) ——— \ & TeF 0T 8) FROM 70 TERM]COLOR | | FROM 70 [TERMCOOR =] cow. D
- K% OOOe Pl a‘) POWER REGULATOR HEAT \ \ /75’;1 35,44 Aﬂ/’@%ﬂ T2-7 </~ / SL RED L XR2-C @i~ B8 SS|RED | 4 | 655050 |2-2/43
NOTES: _ : . ‘o 3ce) SINKE ASSEMBLY /A‘,‘.&.ff‘f‘_sﬂ 5.5 7 21 —7. 7 =/ R K| QI_E. DDAgd PwWA-4 SSIWHT < B NAEL ITEMS 4
1. ALL WIRE /@ AWG. EXCEFT AS NOTED (CONSISTS OF ITEMS 9,20 \ N T A S s e N Tl S T TS B T Py Tva i rew 36 art was ¢ 124
. Gl G2 30THRY 35, 44 ¢ Fé[AT"ED { 7Z-/0 |Bk2-4 S5 KED|| Q-8 20AWG, PWE-3 SS[GRN /7Em G PIN wAS P4 %
0 orea a0, S ¥t ”— T2-/1{ /Z) |BRZ- 2 SS|_BLK|[ _PCI FL/-] | - S|WHT 74 was 10 7833,
N 5 <) cZ + BRZ-7 7 5| RED PcZ FL/-Z | — SIGEN Ay Ay R
T2 8.9 | KI-% 3L BLK|[- A3 ELi~ —S/BLK PP A
@ . REF BrRZ-3 ’z— S| GRN FLI-4 /-7 ~S[BLU |arony| [rziere oo
7@\ /@ T Cz— R -Z 13| BLK FLl-5 | F2-7 —S|BEN R T
. = éf{ZL:SEﬂLBKEOTI\\‘NEEEN H RI-2, 20AWa. RZ-2 55342 Fi-Z2 /- / SL[RED | o2 onv 5 feco wo. ooz Ia'// &l
= - - - - GRN £ JECO po. OISt 22423
POWER oo R AE, (DETWEEN A # T2- /0] Tz-4TJ] SS[erN FZ-Z KI-Z 5L G e v o JWL_
PCI - WHT B TZ-4[X] | Ki-3 SL|RED Ti-1 X/-1 L R Fm ey e
PCZ- GRN ¢ MICA WASH. § HEAT T T2-/4(13) [ BRI/-2 S5[ RED /-2 KI-2 "L |BLK v -
PCB-8LK SINK TZ-16{ /7) | BRI -4 55| BLK 7/-3 Ki-G L |GRN ﬂ
Qz-E Qi-¢ SS|RED | [K/-5.2cAwWe £Z LL|RED N =
4 PLACES ‘,, ] - 1 BRI-/ RI-17 S5 RED | FLI-4 Zi=] -5 [BED | owy Fi{ers no-o4es
A = CEMENT ITEM 19 Ik [Qi-c, 20Auc_ PwWB-] 55| BLK [ DC_HARNESS=(REF. ALL 1 AWG) LTeco o Ores
6-PI-N-2(4) 5_ P OO —N- 2(8)__ ENGTH N ,NCHES PLACE  USING ARON ERI-3 R2-/ SS[GRN [ PI-1 JI0-3 cClBLc I LR T TS f
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Back Pamer 55— BLK e 500 2 PM 50U B
(D232 REF) ! 8- RED R : :
i F\/\ NO® — BRN PART 3 MOTORS :
R -
MOT ON 1| , o | 1
— ©omMTO N 4
GRD B (3) Bo i
PRI REV H, -
Motor ConTrolL PWD Assy @ N ] ween o DESCRIPTION MEAS. YEARD CATALBS Mo,
- —_—— = = = PARTS LIST
A
Comronent Usage Chaer FIGURE 9-10, SHEET 2
Gl [TRZ,(4-6, CR1LA3,6-13, PRZ,RL,12,14, 18-10 73-211,03,J4,5CR3IC1]| 100/1PN 6OUZ 1500RPM
G7 [ TR1,L4-6,CR1-3,6-13, PR2,R2,12,14-20,73-771,9CR3,T¢C| 208 /730V 6OUL 1500 RPM MOTOR CONTROL PWB
G2 TRI,2,634,0R1-3,6-13, PRIL,Z,RLZ,4,11-14,)8-21, J2,3,4,5CR3,ICI 1007115V ALL OTHERS D RAM
G4 ‘TEI,l,C’é-&,CEI-S,LG—B, PR}, 2,R1L1,45,8-27,95¢R3,IC] 208/730N ALL OTHERS SCHEMATIC DIAGRA
7 | 6 | 5 | 4 | 3 [ 2 | 1 CMD102

9-24
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DYNEX

T A Perri Company

7 6 | 5 N 4 | 3 | 2 ] 1
PR~ ev 1 bl |
pQZ?’G— R v €.0. W0. |
- AGISEE e 2 | 5
. SEE USAGE CHART FOR APPLICATION OF VAR X
COMPONENTS, NOTE RIT IS 474 61,3 AND 10K 3W G2, lis I: Fi?omggla_,lféﬂ
1

2. SHEETS 34,56 ARE FOR MANUFACTURING D e

PURPOSES ONLY.

D
G 6 O 3 e+ -
Q. =T 5 1.
© O—REI7-O 9 ]
0 o ]
° -RoE-o |2 o 3 ]
a4 ap ¢ i
QP © Q |© O NS
t A T 2 [ 1 T2 1 [24]ROAOOSIPIO323] RESISTOR REIE IOK 3W
S E R 83 3 [ 3 1 [ 1 [23]|ROCOOKRR4742. | RESISTOR R34,21 470K
Bl |2l |2 AHo° 4|4 [ 2|2 |22 P3332 | RESISTOR R2.5,12,20 33K
T E E IR . P2232 | RESISTOR R23 22K
& o _ O{IRre}O L[V [ 1 ]1 ]20 PIO32 | RESISTOR R22 1OK
3 e iT I R ENERE) P1522 | RESISTOR R24 I.5K
R32d Ra-230) o8 HEEEEEEIE PI022 | RESISTOR R25 L.OK
O—fRB22HO D(21—|4 o olo 212 6 | 7 [17 |ROCOOGRATO2 | RESISTOR RL 611, 13-17,19 47a
Q Ca-12]CHRe- o & fo L[ [ [+ [le [IcBOOAIP72741 | IC IC! 7274
oc= O EP 2l [t 115 icrozaspr |1IC IC2.3 MCS2400/4N40
L 1! | — [ = |14 ROAOO6IP4I23 | TRANSISTOR Ql N3 |
i3
I [ 1 [— | = 12 [COo00057P43032] CAPACITOR c2 43 pF
2 lelalaln 55P33043 CAPACITOR C5,6 33 uF
2 2\ [ ]I 56P15254] CAPACITOR Cc34 15 GF
2 12 1 1 [ 9 [cOCO056PI0433] CAPACITOR L7 001 uF
| 11 1 T+ '8 TCRADO42P746A] DIODE CRI3 INT46A 3.3V
8l8lala 7 P4004| DIODE CR3-6,14-17 IN4OO4
2l2lel2le P57358| DIODE CR7,10 IN5735B OV
6 |6 > |5 [ 5 [CRAODA2FI14B | DIODE CRIL28S11,12 INSI4B
COMPONENT USAGE CHART | ! ! 1 [ 4 |SIA 233 P SCR SCRt ClOeM
- — - - 221 [1 [3[TrRAR34PL [TRIAC TR, 2 SCHID
e S e e R e R os I T3 [ 1 [\ |2 | TBAOIOOPOIS3 [ TERMINAL BOARD | | KULKA 599202110
2 2 ’ ] 2 2 2 E.TC.I‘
Ga TRI 2 SCR\ IC‘ 3 Cl 7 CR] ‘7 R‘ 25 Q‘ QLY Q‘:‘Y Q‘r"Y m"v IT|EII CEE%‘ITFI?ATION B()AR‘I’DI’TLE ANDEDéDR E‘ﬁ VENOOR NAME. PART NO..
G4 TRI-2, SCRI, ICI-3, C\-7, CRI-17, RI-25, Q| Ga [oa | o2 | & ] Wo. " NUMBER DESCRIPTION MEAS. AND CATALGG NO.
PARTS LIST
(MFG SHEET ©) 208/230V ALL OTHERS VA A
(MFG SHEET 5) 100/11BV  ALL OTHERS
FIGURE 9-10, SHEET 1
(MFG SHEET 4) 208/230V 60OHZ 1500 RPM
(MFG SHEET 3) 100/115V 60 HZ 1500 RPM / MOTOR CONTROL PWB
COMPONENT LOCATION DIAGRAM

7 | 6 | s o 4 [ 3 [ 2 [ 1
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DYNEX

RN A Perri Company

7 6 | 5 | 4 | 3 | 2 | 1
p INAMT T s - - — REVISIONS |
PR, 02 74 pEY T IMTToe VJIRING (FOR FEF | SEE Dwi D217) e — —
NOTES: |jniiess OTUERWISE DPECIFIED: 60HZ 1200 ZPM D0HZ QP 7400 RPM GOUZ A I'SsuED 1373
LALL ResisTors Are Yaw 0o /11>vV 1720 730V | 100 =, 70 B JEcO No. 0187 i1-1-1%
7.3EE. USAGE CHART FOR APPLICATION — TH,BQ/ =3 [1IoV B/23 < ECCO NO. 0135 fzi8-74
OF VARIOUS COMPONENTS IBEE A‘L{‘F“IZL ! o[RS cHe SoreeeTER o n
2.5ee DO232 For RerFERAMCE ég\LEEQgSAS mTEE_NA!)i ¢y JECO. NO.0400 103074
ConnecTIONS To & Frowm. PI2(F) - avwy ¢+ [ECo. No. 040l -1
4 Al Diopes Are INGI4AB PIN VIEW [ INIGE3 NG  QVOE] Nou  [C4]ECO NO.O40B =
| O] AC CONTROL - | ‘ | - I @ - [¢g [ECONO. 0439 1375
7 ol TO BLOWER *“ hO# No#  |“Afuex ! No# |D [Eco NO.0SZT -a75
310 L ! ! E _[E¢O NO. Ol4 1207
v ACZ FROM 5 F |Eco NO. cu17 176
FOWER =uR
- = - — — == G [ECO NO. 0678 776
(R [4-17 ARE IN4004 7 7 H [ECONO.TIZ 75 o6
I R13 CR i4 ' | B, [RUARIZ TTEM ROMBER [y -0
| 83 a0 Lle |5 | : E) | 8 B Ul g |2 ! é?rzscrepou Pwe P
MOT ENABLE ép'f) @_ Rl CRIY I 1le ° N/S 73; = zl:;,;
DMTEB | 470, ez I8 co Mo ! =
| é ;
; crR2& I [RI& 5 [ {y 4 5 B 4| [*
‘ | 2 4 7 -
! ‘ —1 |z ool [* 2 2 -
: K RI7 2
; . J\,- [Riz$ 1;; .Lﬂ @@5&2 45.27‘;_ al /_\'a ,DCI %Cl_ _
dc
; CR7 v RIS RIB| 2 . :"“““““' f‘:‘“""' N
——a ANA—ANA OB ! |
(RAYW WCRS| a7.0R10K3w (OK3WwS 4T | 1 L -
| T T | (en3) (62,4) ] surF | I b i i
B PAD TO BRAKE ! b L | -
Re2 SISTS M
| E criz| IcRIO R2| §'°" - (4 Z ' 7]
| Qv | CRII a0 cRr3 | 1 Rl e | .
! t e R2 R | Ssow <R2 SOW P2 i
i R20 33,4 = | W S0W| 15 W | 50w 4
| L T | | on
PS(M) PiIN VIEW | 33K lov e+ 2Rea l Qeoa| | e s <2508 |
! 334+ 22K . .
10013 | . IOVI : . < @_ ! -
4logole 1, i i
5 | _1 —_1 __l .
\PN5| mﬁT:‘-EgCJDN ; (D MOTOR WIRING MOTOR WINDING |
BACK PANE L } | aowﬁ CODE. D¢ RESISTANCE B
(o232 ReF) L s o= 1mq —-~~~-27400 RPM L
by _ s 22 e 21500 RPMS0OLZ, i
MOT ON NI p— v 24 FART 1 MOTORS
i - - = T05L —
omTa D 5_ Bk )
| g— REL T At A mbrons ]
| NO# — BRN MoTOoRS .
GBRD 3 4
i _
| | o )
| _
QTY ITEM IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
T O Si NOC. NUMBER OESCRIPTION MEAS. ARND CATALOG NO.
- — PARTS LIST
A
Component Usase CuapT FIGURE 9-10, SHEET 2
Gl | TR2,SCRLICI-2,£4-7CR2 LR7-11 RIl-25 ICC/1EN GOWE 1D00RPM
&7 TTR2 SCRIVTCI-2.C4-7 CR2LRT-ITRI1-25 208 /730 EOUL 1500 2PM MOTOR CONTROL PWB
G3 [ TRI-2,5CRLICH-3,C0-7,CRI-17, RI-25Q 1007115V ALL OTHERS SCHEMATIC DIAGRAM
G4 | TRI-2,5CRLICI-3,C1-7,CRI-VT, RI-25 (1 208/730V ALL OTHERS
7 | 6 | 5 . | 4 [ 3 | 2 | 1



Western IR

DYNEX

R A Perri Compan

1 | 10 | 9 ] 8 ] 7 | 6 | 5 | 4 | 3 | 2 1
BT T — WIBE LIS7 _ VOICE CO/__ HALNESS WIRE LI5T POS/TIONER __ASSEMBLY TEVISIONS
DQ aj ) i REV L WIBE NO.| FEomM 7O TERMINATION | WEE S/2E | Cacof S/GNAL WIRE NO. | FROM 70 TERMINATION |WIRE 5/ZE | cOLOR | s/amnar Imev €.0. NO. DATE
— 23 F3-3 ve-/ <L /@ £EED ve-/ / 78I-1 | Li-/ LC /TEM 30 RED _|[MIP S0P | ATISSUED B
I SEE UNIT SCHEMATIC DWé, NO. D232 (FOR REF) G264, | 25 T At | ves | cf T 3 —Z s 1 s I T T M e o e
2. 5EE DWé&. NG FOR ALIGNMENT SPECIFICATIONS. G, 68 26 P7-J | THER-I c - 22 RED__ |THER.-1 4 3 | RA-/ L- 22 WHT [ X490 A2 i e [oorss |
N I INMENT fcATio F o2 e z2 BLK _|THER.Z 5 2 | maz | i- 27 ReD (Wio | |misim e | ]
. OnLY & 5 [ RA-3 L- Z2 GRA | INDEX B [Avoen scem somste oot &
7 G | RA4 L= zZ BLK | SERVD GRD |\ Rerave caae coame |
8 7 [ v/ - zo RED | | | C|Sm/ Heraiteaite] -~
2 T 7 [ T2 L- — SHIELD Vv b o |MNOUP -ECO Noorg] '
0 i 8] vr3 L- Ee) BLk | VEL COIL_|D |00 Mo- 0768715747
_ B3 -r2le) (3 77 78/-9 | 5/-2 5 2z WHT _[RERDS UP AL RN T
WIRE LIST SIGNAL  HARNESS |~ |Eco 2 s 74
/3 T8I~/ | P7-KFL L5 zz Repéomc [ LMP_sup | 1ECO NO. 0323 7 lshs|
6P I-N1(E) /4 2 %0 /s BLUEVIO [SERO GRD_ I {Es 33—
/5 3 C LS WHT X490 £CO No. 0589 = VI; 75
. ‘ ) e 4 7 LS ORN__1X+0 Keco No. oese ~ iobs| |
P3(F) j; 2 i L5 LT _BRA_INDEX ol %?»?s@ﬁ%i"’c?’@ 15k
. — 8-A6-N-3(8 L5 BLK SERVO 4RD 2 _
32/ | /_ () 79 ] 4eE 75 CRYZBEN| v L |ECONO 6 . 4-6-17
1 Geenore )3 S ] ! ' — o 211 4 s GRA VEL.COTL
/ 2] 2/ 7BI-§ [P7-7 LS z2 YEL HEADS UP SW
] FEONT ViEW | [ T [ 1 Ji[ 1 [49]B396PI HEAD LEAD HOLCER| EA ]
\ _ 41212 121 21% %[44 |48[XAco1Poa0n?_ |SET XREW HAT PL| EAF4-40 % 7o LONG.
2132131312313 1313] 3 1497]|4764P1 TAPE BACKUP |FA4
4-A2-N-I(g = E 1121212121z ]12 2] 2 |46 |5CAI66P8IZ__ |SCREW, SELF LK |£4 | #8-32 x 34 Lows
— L | LT r1 T Lir 1/ 1177 |45]czseps " |COVER-POSIT, SI0E| £EA
e = B—o = ~ P3 Il - : - =] — g —1—1- Z; Zgquq:;f R/W HEAD Zz : 5;’/' ?gg TRPI 2400 RPM | E
. —35) § — e - ]1=1- A UP” TPI__ 2400 RPM
— = 1—=1 T [ —=1-T=T121— |42 |#Ddo55r4 EA|A DN"_200 TPI /500 £FPM
48)TOP 2 ONLY —l—{—- | —1—=]1—=1Z2]— 4! [HDAI5P3 EAlR vP” 200 TPI /500 RPM
aMGLE Dek — =11 = =T=T1z1-1- 40 |HDacF5rs EA|4 DN /o0 TPI 2400 BAM
- —|—Jil—i—=]—12]|—]—|39|HDAO95P5 EA|A UP" /00 TPI 2400 RPAM
_ ——-——4—!{UT—§I—; = — 1 =1 T T-1=T1-12Z[38l+HDdca5Pz EA|A ON™ 100 7TPI /500 RPM | _
L'WAS — | —=1-= — | —1-1 2137 [#04035Pr! RIW HEAD EAA yP 100 TPI /1300 fPM
6-P3-N-2(6) [ I (17 17 {7 136]Cos0az RETICAL _ASM |£4| 200 TPT
UPPER HOLES ———— 4-AG-N-I{4) V—b—%-M—S(e) % 2I Z| = é 2{ ; z/ ;j é;z,‘;?p . C;’A;//L fTOP . Z
- N- BOTH SIDES 5
?0-:‘34 .IsVC‘?éG) .. SiEEVE TERMINATIONS, 13121212 3131313 133]ccAczaPZs  |CLAMP, CABLE |EA
o ol S) wiTH SHRINK 514 {414 ER N 5 132 13CA004P040% | 8CREW, SET EAl 240 UNC-Z4 6 L D
G-P3-N-2(12) — SLEEVING -125 DIA, | (AR WA R WA ETR=1=1=1Y2 . 1CARRIAGE ASM |EA| 200 TPL
Borion 2 sceiws ] ‘—@“‘”’m‘;’géﬁ’ & e | L e e teele 2 polimel o aerles
i i I v : i i / ’ ) f
6-P3-N-2(12) — — B " 2-P5-£2(2) \J\ T1 6] 6l &1 617 17171 7 [28lccioZdros CLAMP-CABLE Z'A
LOWER HOLES — B// 6-F3-NZ(6) 6-Pe-N-2®) |51 3131313151355 sl27|CCACZPI SPRING CLIP __JEA] Z/IERICK 116
_ I Pl v P vy Tl 1 1 126{784100P0G/5 |TERMINAL 8D | EA] KULKA 600A-9 15 AMP -
D | (HEADS I VI U T {7 [T I 125[swacaqapz SWITCH EA| CHERRY E63-0ZK
ad ' (25) & q 2 (T T [ Z1Zz [z 2 24alnezer SUPPORT-AD LEAD| EA
3REQD e k N 8-PI-N-2 () T T 7 7 1T 17 123|cigial HARNESS, YOICCOIL | EA]
TOP: Voot Tt T T T L7 17 [T 17 | 22]|034076P] LAMP EA|WELCH ALLEN 9550795-6
v ver 5135351331313 3121]|8i46P LEAD-VOICE COL|EA
o| GanT: vez —lo-AeN-eln TP | I [ =1 1 —=171-17]~-120[Ci9%6cz HARNESS P03 &6 | £4 | 200 7PT ¢
BOT : VC- | e i ] : [ /2 Z{ | é /g 80997/ COLLAR-RETICLE|E A
Lo \ I | 2 | 18] 098P HEAD RAMP EA
\ uj s TONER @\\\@ DIsK L] T rcoeer SUPPORT-RETKLE| EA
INSTALL BT, @ — (POSI TIONE: £ -AoN-4(d) 1 i {7 [ 1 [ 1 176]coqer SUPPORT-LAMPEA
I1TMS 64 2/ — TRANSDUCER M~ ] I 1 T T 1I5]BC83P TERM. BD
.— Zae  BDVCLEANE A
- 1 | ) 20) a9) (©)0tel = ! T17 | 7V rlBoss bl TSUROAT-WCLEARE 4 =
> @ZOOTPI T I 1 [T T 11T i3[BoeTpmy COIL_CLAMP_|E A
@) ONLY MOURT UNPER _ N N S A A O AV WP 3 (o= RAIL-RT SIDE |EA
/ . | D sinee TEM Sgosvﬁxg el T ez 2 o1 [Bosea HEAD=CLAMP |EA
@G : " o ATy @ T S R R ML g o m—T T ) L
o | 8-Fwash-a1. (7) JoI il N LI [T T [ 7 8]Bo4cPi SWITCH BRKT_|EA B
i ) 7 @ 4P3-N-2¢) (212 2171212212127 A733P4 __[FRONT 5TOP___|EA
— T s ; u Ir”"vn—rm XTI 1727
34 ! =
O) B-FwAsHALS %3 T T T [ T T T 5 {Asier COIL ASM — VIIEA
/// / > 7S T @ e e
TOP 2 ONLY Al T
- 8-pPl 'N"(&) @ SINGLE DISk / DUAL DISK ONLY =Tt 1 1 1t ) AL 2T -
@ woana@ | L 37 BERTEFETEEENEERRE R COIL ASM-V.C. |EA
§4-P —— N-2(4) A-PI-N-2@) QUY{QTY [ QDY [QTYQTY | Q7Y | Q7Y | QTY | ary | WeM | menTiicaTion TITLE ANO it VENDOR NAME, PART RO.,
\_ L-WASH &9 8| a1 6| 45| 64 | 63 2] & NO. NUMBER DESCRIPTION MEAS.| AND CATALOG NO.
8-P3-N1(3) SceEN @ 2 REQD DUAL DISK DNL\I—/ PARTS LIST
(8 AR TEbAE RS,
S ) Y
A 2 REQD—TOP ONLY 32 32 SINGLE DISK.I00TPI 2 400RPM FIGURE 9-11 A
MR Ok oI ROgE R
&) @ % (REF) THERMISTOR TMACCOKSPI — (LAmMP) DUALDISKS,200 TF1.24 00 RPM POSITIONER ASSEMBLY
(READ HEAD-RET ASM) PART OF 1TEM 20 DUWALDI5KS,100TPI Z4OORPM
DUAL D15KS 700.T Pi,| 500RPM
DUAL DI 55,1007 Pl 1 500RPM
Iy T m T ° | 8 [ 7 I 6 { 5 f 4 3 I 2 | 1 103
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DYNEX

I A Perri Company

NOTES:

2. JUAPERS ARE

[REY oY

SETTINGS.

|
Y D085 | REV T

UTIALLY TO B

|. APPLY TRANSISTOR 2S5, SILICONE COMPOUND, NO.8IOI,
CR EQUIVAILENT BETWEEN HEAT SINK AND MICA SPACER
AND BETWEZEN MICA SPACER AND TRAMSISTOR.

E SET IN MANUFACTURING AS

SHOWN. CUSTOMER. INTERFACE REGQUIREMENTS AND /OR

DAISY CRAN APPLICATIONS MAY NECESSITATE DIFFERENT

o

/
8-6-P SCREW -N-2(8)~
L 'WASH
TEM 16

B e —a

/

i

~-A

900

O

EBAITTER —
COLLECTOR -

pASE  —]

A
| S~ REF.
| ! (i )1ITEM & MUST BE
INSTQLLED
I ABOV A~
PZ WIRE LIST SURFACE.
] WIRE WIRE |ITEM
FROM | TO | { ENGTH|COLCR| NO
[ GI-B__|G2-B | 2.300 |GREEN][14
GI-E Qez-E 2400 |BLACK |12
G2-C | F2-4 [5.700 |WHITE|!]
G -B | P2-2 14200 |GREEN|I4
—1 GI-E P2-1 3.800 [BLACK]| 12
Ql-C P2-6¢ | 4.000 [RED |13

SECTION A-A

| 5 | | 3 | 2 1
REVISIONS
422Gt (REF) .ol LY ioare
POWER TRANSISTOR , HEAT SINK ASSY A]iSsUED =
(CONSIST OF ITEMS 5, 7 THRU /5 AND Bleco No.o1z e
RELATED NOTES ¢ HARDWARE) CJECO NO. 0145 FJ7.-Nmy
DIECO NG, 0»74«_@6
EJECO_NG. 0350 o1
B s ercor ooy o | 72/
E2 1ECO NO. 0462 2ioi7s
/—5'6- P SCREW ~N-2(6) F {600 No, 0ad 7 Topas
oL WASH G leco No.osle - o]z
8 F'wasH H |ECO No. o525
I JECO No. 0580 ¢ |7fisp—
TI|ECO NO.0634 -.: |27k
©-P3-N-4 (@) Tz |E<€o No. 0647 JiA
J |ECO No.c%80 7/8/ ]
INSERT MICA WASHER (SUPPLIED
WITH ITEM 8) UNDER TRANSISTORS $ F
TEMS T¢10 ; )
SEE NOTE | {
(PMDIIKGO 15 RECOMM=
ENDED PART REPLACE - |
MENT FOR MOT MJ2500) {
Qi €2
p2(M) @ ? @ F—B f
[}
E‘zf’; :Zl (5) P2 (M) =
? 7 £
/ AY
/@O €] -
/ UNT—- |
le 7 5050, \ i~ ]
S-@-P-SCREW -F-2 {8) e o
. _
SEE NOTE & \\ .
E'wASH (2 REQD) (PMDIOKGO 15 RECOMMENDED i
PART REPLACEI\)/IENT FOR PR _
MOT MJ 3000 ) _
®// (@ =
\ |
3 |21 |azo06G! JUMPER ASSY |EA
20 C
15 '
SPECIAL  BUILDUP —S-E—P(*)—F-Z\(i)——LENG\TH IN /165 :?l
NO. OF PLACES 7 |16 |WwAAO20P00] | WASHER-INSULATING] EA
N= NEAR SIDE 4 [ \S |pla082PIF__|PIN FEMALE EA
F= FAR SIDE G.51 14 |wiAo435/004 |WIRE-SIRANDED | IN [HSAWG GAN —
\_sSPECIAL BUILDUP DESCRIPTION 4.0] 13 |WIA049PI803 |WIRE-STRANDED | N |18 ANG RED
3z F'¢t L' WASHER 6.7] 12 |WIA049P1802 |WIRE-STRANDED | IN [IBANG BLK
e SECURE 0 1TEM 5 2= L' WASHER NUT 5.7[ 11 |WIAD49PI801 | WIRE-STRANDED |IN |IBANG WHT
—— P: PAN HEAD I_| 10 |QQA06IPIOKED | TRANSISTOR EA | @2 (POW. MCNO.DEV. PMDIOKGO)
USING ARON ALPHA 6: 632 15 [cNACBIPERI _|CONNECTOR EA|F2.
OR EQUIV. 4% 420 2 | 8 [MKAI98PI___ [KIT-TRANSISTOR |EA B
I | 7 |@RA06IPIIK60 | TRANSISTOR EA | Q! _( POW. MONO. DEV. PMD [IKGO)
Z | & |Bo33GI MTG BRKT BACKPNL EA
I |5 |ctigP? HEAT SINK. EA
\ | 4 |coi7Pz GUSSET EA
I | 3 [coi7R/ GUSSET EA
| 2 |c438&2 BACKPANEL EA —
(1 [co4/P/ PLATE-PWB MTG | EA
ary {ITEm IDENTIFICATION TITLE AND UNIT VENDOR , PART NO.,
-] NO. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
) _PARTS LIST -
FIGURE 9-12, SHEET 1 A
PWB MODULE ASSEMBLY

11
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DYNEX

I A Perri Compan’

7 6 | 5 | 4 | 3 | 2 | 1
OWe NO. - - —REVISIONS
C438 REV & [724] 241 poey — —
NOTES' | NLESS OTHERWISE SPECIFIED ALL COMPONENT LEADS G | ISSUED 79/
AND PINS SOLDERED TO PWB ARTWORK.
2. CLEAN ALL SOLDERED CONNECTIONS AND CONNECTORS ,/7EM 3,
WITH ALCOHOL (91%) ONLY.
3.8EE UNIT SCHEMATIC, D232,FOR CONN. PIN TO PIN DIAGRAM,
4. INSTALL CONN. PINS IN SPACE INDICATED BY @ (NEAR 5/DE)
OR ® (FAR SIDE). o P
5. WITH JUMPER CONNECTED FROM 'C 70 XMIT; RAW DATA NOTE 5
15 SENT TO QG BASE. WITH JUMPER CONNECTED FROM N
T T0 "VFO " RAW DATA /5 DECODED ON VFO PWB AND
SENT A OUT AS XRDB AND XRDQ. poop( 2)LPER
6. MINIMUM INSERTION AND EXTRACTION FORCE OF PWB REQUIRED ~ a6
PER CONNECTOR CONTACT PAIR /& Z OZ, Al CR/
NOTE 5
INSTALL
; 5552%%5555
- = =1 r} ]
e —To— :w ° ::JZ - (JUMPERING ™ 3ev)] [36 @ 7]
|t e oD PINS) r Cra ASEAG ; L
e Y g L2243 2 1 8 P <l cz |c3 |c4 4¢
[ ] .‘ v L oL 20 — T ! _‘_C.S— —
°_elg) ! == Tisar Toame Togne Toar Toa7us |
VS oL 4/ Lyd 6 . Iy |
| L n
@ N N =il ' - ) .
I 3 RWDP — WRITE DATA PULSE ]
T ool S S INSTALL FROM XRDB — READ DATA BIT
N2 e ey NEAR SIDE. DO 7
wsTALL rrom | 100 2h vl |l o RS | XRDR — READ DATA CLOCK (OR RAW DATA CLOCK,SEE NOTE 5) |
FAR SIDE &i:&%@ oo | (NOTE Z) i
54
@) e 1L =, INSTALL FROM B
éj\“:!: ° . BRI | FarsiE I | = 1/7kococzPz20Z |RESISTOR EA|RIO 22 G
[ o s = 3 | = /o |ROCOc2P3322 |RESISTOR R8, B2, R/l 3.3E 14w
INSTALL FROM L ° o 6 | — | /5 |ROC06ZP4722 |RES/STOR R2-R7 47K 1aw
FAR SIDE o~ | s 7| = | /4 |rRoA051PIOB33 |RES/3T0R R/ 0./, 5W, 3% WIRE WOmD
A5 | @@ 7 | - /3 10040¢c/P 364 | TRANSISTOR /~R7 MP53696 | B
L - — \-@ Q/-Q 53646
S M = 5 | - /2 |crA04ZP%/48 |DioDE CRI-CR5 INSI2 B
| Ac EEL@ FAR S/IDE /| - /0 |Cocozeris254|CAPACITOR o] J5uf, 4000
g {— __________ 7‘ @] /O PLACES [EEE— /3| — S |PTAOS9 P2 PIN
[ | = — > —_ R INPMNANLID- D! PO AL EA T AL =) T4 A A =
. — &< & iV AS I OINT [ROL I INOWR,/ VIy UG YIALE
s 220 s Z | = | 7 [CNACBIPGPT  |CONNEC TOR J2,J5 FEMALE
/ | = | & [CNACBIPSPI  |CONNECTOR J/ FEMALE
@| - 25| = | 5 |PIA0BZPZM__|FPIN, CONN. MALE
/I 1=14 PWB_A55Y
- e [3 lenaziar/ CONN. HOUSING Al-AGC
F
} //—‘NASRTQULDLE SOOMNOT Gl — |300] 2 |PIAZ20P} CONN, PIN, PRESS IM 025 59 POST
. — 17 / PWB EA
2 ) SOLDER (NOTE 2) 2)62 QT | oty |irem IDENTIFICATION TITLE AND UNIT VENDOR NAME, FART NO.
. A U G a2z | & NO. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
FILL PLATED PARTS UIST .
THRU HOLE
WITH SOLDER
FIGURE 9-12, SHEET 2
PWB MODULE ELECTRICAL DIAGRAM
REVY &G
|
6 | 5 l 4 [ 3 [ 2 I 1 102
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1 10 | 3 ] 3 ] 7 | 6 | 5 1 4 | 3 | 2 1
FBW I TABLE OF VARIABLES : —REVISIONS
DZI' ? ﬁEV’ W (Y] “Ge a3 [ a7 a8 REV €.0.- NO. DATE
[votEs: moa 10O/IS Y, 60 HZ, 1500 |I00JI5V, SOHZ 1500 230,60 HZ 2400 Z30V 5ouz 2400 _|IOO/ISV GO RZ 2400 _[100/li5V souzz-wo 208/230V GOHZ 1500] __230v,50 nZ 1500 | |A)/s5ven 72275
L ROR MOTOR ASSY SCHEMATIC SEE DW& NO. C274. 5- Pl ls-Pz 13- =B 15-FZ - 13-72 13 Fi ]3-Fe" 3-P2 z-5) 3-72 13-p Bt 4:”57?;%7?"” y
2. USED ROR /500 RPM, 6OHZ ONLY. 4= Pl__l4-p! 4= 4-pP2_ |4- 4-Po_ [4-P2__la-PS P& 4-p| 4-PI 4-P3 li-p1 P RN Wik K
2 e ?o: 1500 REM, 20u3) BOC GBS PI ( [TEM %) MOTOR ONLY. 5 — [5-— |5 5- LATER|5-(ATE 5-Pisga3 | 5-P20143|5-PEid> S F5145 | 5-— | 5-— | 5-70M43 |5-pzzia3 hee s ikt e 107 | e
e 2400 Y. oy _ ~ = “ - = = T - - o = = = 2 G
5. USED FOR iS00 RPM,S0 HE, BOC D86 PS{TTEM3) MOTOR il 7_ &l 7- Gl 7- T- G4 7 G4 0-6a4 7- &3 7 @3 7- &3 7_‘62 _ Z-&E 1 7-64 |7-44 C R wAS Rodozei % b2
12- POQA02 | 12-P00202 | 2= . 18- POz544 |12-PO2544 2 - POES44] 12- POOAOZ |12 FOG502 12-FOOSOE | Ic-POZ544 12~ PO25H) 2-PODIO4 ||2-Pooioq Pigid3 - joon
é. NOTE. RE\I & MOTOR CONTROL PWB (DZ?.?R&VG)CANNDT BE 13- p1 13- JI3= I-p3 [13-P3 - 3—-p3 |13-P1 Li3- P2 13- P2 3-P3 [13-P3 | 13-P1 [=-P ) VAR i
USED (EXCESSIVE SMOKE )} WITH THE SPECIFIED R2, ITEM 32 ONTHIS [22- P2 |22-P2 [22- 22- P4 _|22-Pa 2Z-P4_ |22- P4 _|22-Pa 722-P4_|22-P2 |22-P2 [22-P2_ [ii-pL D aoed_noTE 7 [37753
ASSY. (REV. V OR LATER). REV. 4 MOTOR PWB CAN ONLY BE LISED ON [ EPR0035 B(-P0053] 32 371-P25143 |32-P15143 S2-P15143 [B-PAaocsa|32-Pao0ss 0G5 21-Pi6143 | 31-PI5M3 |51-Pl51a3 (31 P26 1d5 | | E|Eco Mo, oNZ A k=1
REV.U OR EARUER MOTOR A%SY. D13 [ ASS'Y PARTS FOR Pl MOTOR—7 50 $25 .05 TYP —  avaoos3| [EIEco Mo_aimZ o3
- rl:%vilfl; ?zlév LCTE: PWB 1(5 REQUIRED FOR | WHEN USED (TYP) P L0t co Mo. 0/ed . /8 1ij—
OR LATER, (FOR QUICK ASS'Y PARTS FOR Pg3MOTOR SLEEVE ALL C/ TERMINATIONS NO. OJ79 75 |p-2573
BRAKING ACTION) BUTCANBE /23 WHEN USED (TYP) 32230 AND UNUSED TERMINALS s
USED IN ALL EARLIER REVISIONS, - 6-32 WITH ITEM 14. G-PI-N-1 z J1E0 NG 0234 [
55 & e—3a (@ 7 [Klecs no 6278 .
7 ="ALLEN  HEAD 4 L |Eco_wb. o222 J
7 p pf\'\j wrs% P Hee M [Eco_No.o313 JX. F
Ao 4 S\ [ & R ) Pee™ i ':'.fé.f’.’z (e [plesn
70 GIVE A SPACE _ " 4-A1-n2(6) = NO WASH SIDE P NO. 045 Zs 1715
OF .o454.015 F= FAR SIDE IN. @ |ECo No. 0504 £ [b-6-75
ON Ri4 £3 DO NoT INSERT PLAT WasHERS u NEAR SIDE R [ECo No.oBI8 K
BeTwEEN RESKTORY PLATE (-PLACEY) NO OF PLACES $leco no. 855 417155
- INSTALL WIRES * WIRES 8¢ik LENGTH IN i/it'S IGSMW T [eco Ne cesd el
FRoM NEAR SIDE ROUTE FROM {_ U | Eco N» 0608  |o-25%]
& So.0eR From | BEHIND PWB MTG + v |E2D i
FAR SIDE (cCiReuT PLATE TO TB-3 O MO 0716 1=
o) e ON 62-66,8G8 [N |TEM3TFROM PiToPz I
(rem 3-P/}8-L’WA§I-M7 ‘ 25 cr e 4 ONLY W [Eco No 745 il
o - 3.00 4-Al- N-2 (6) (SEE E
TEM3-P2, - A= —_ U ZONE | IF FOR WASHER INF. -P3-N -
¢ P2.8-P1-N-2(17) i ] 30 8-F3-N-2 c) ) ©-P3-N-1()
8-PI-F-2(2 - EA(H £np B
SELD T e - T—
M € See3 J )7 ¥ | \® MOUNT CAP. AGAINST TABLE ]
_ -063%.015 N KO i ! r 1 % MOTOR AND TO DIM (34)see e 1
| / ' L Lt @\ P / SHOWN. i
8-A6-N-2 (8) Yo K . ; S~ ' (SEE TABLE) - _ ]
SELURE PULLY WITHITEMSE A & N £ | l | 351 B452P1 WARNING LABEL |EA
;%?lemm NOT RUM Dow ) 2 :\/// 2 s |- - MOUNT BETWEEN “EET! 34 | RoA 156 RESISTOR EA IR3 T
G-P3-N-2(8) = ' A RUNWIRE #73 THRU IST || JTEM / 3.0133 | wiA 049P2401| WIRE, /INSUL. |IN 24 AWG WHITE
[z d 2 3 o TYWRAP, AROUND ZND § | | SeeTARLE | I |32 ] RoA )56 RESISTOR EAR|RZ D
Gl¢G7 (/8 - = - - p—;q sAaK DOWNTURUIST ||~ AIR %%As zz;e PZ | LoCTITE = CAT. N® &0o]
B (7o) ‘E, ] S Tl s i 1_|30 3P1 DECAL WRRNG_| EA
§2-G¢, 68 (&) 32)insie i o e | _u-_-ﬂ-_— E Sy }’%EM : 3?'5',“;(“‘,, I 129§ CNAOBIPAP! | CONNECTOR __ ER [PI2 FEMALE
Y : \ / o jseg TABLE 2 [28] PiA 0@2PIF |PINCONNECTOR |EA FEMALE
2 e j; 6-P6-N-2 (12) (1TEM 3 P| SHOWN 60 [27 [ wWiA 049P2004 | WiRE, INSUL. N 20 AWG GREEN
] (F) 3 ’f ! BEND TAB UP ON TERM Nc:4€5 1 (ITEM 3 P24P3 13026 | CLA052P222 U | WIRE, CABLE ™ 22 AWG 2 coND
h AT AN ANGLE OF APPROX 4% EXIT VARIATION t |25 ]ccAo2s Pi2 CABLE CLAMP EA 1125 DiA
fe 250125 pte————TIE WRAP OR 1 TOGIVE WCLEARANCE oN 7 o 19YSLEEVE WIRES NOT $HOWN) 23024 [WiA04IP2001 | WIRE,jNSuL. | IN Z0AWG WHITE
DG /3108 gl CABLE LACING. MUST RW.B. COMPONENTS (5.8 4,5,i0 ON ITEM 3 16023 | WiR049PZ002 | WIRE, INSUL.__| IN 20 AW& BLACK
NOT EXCEED L/MIT SHOWN WIRES 661,A48)
ALL MOTORS TOBE B TABLE[ 1 [22 ] BT7A096 BELT, DRIVE €A
WIRE LIST, McTOR BRAKE RESISTOR 100 OR 1I5Y. WIRE LIST. 208 oR 230V. SAME AS 100 0R1ISY_ EXCEPT AS NOTED MARKED CLEARLY ONTHIS 14 [2Y [LGA 199 P2 LUG SPADE BLCKD | EA
e [Mis" | FRom To TERM.|WIRE SIZE |CoLoR |SiGNAL WIRE NO FRoM To TERM| WIRE SIZE | CoLOR | SIGNAL' FACE WITH RERSPECTIVE PO 95|20 SHRINK TUBING | 1N -125 piA._| ¢
A BZ2-T PWB PAD S5 TTEM 38 WHT 35[19 SHRINK TUBING IN «/87 DIA.
E 1 Rrz 1 crz Tscimewss [war e o e e
WIRE LIST, MoToR MoDULE ASSY, 100 GR1IIBY. | 116 18404P7  SPACER. 1oToR 2R
! T82-!} P5’4 [~ ITEM 17 BLK DMTe n)(f 1-5 ACSP l{-':.ll,:’n\lﬂgk-reul;li?/ .’.: FI1EAD .PEAD
2514 HRINK TUBING | N ZEAR 250 0IA 1
Z -2 P3-6 Ic w17 WHT | DMTEB See TABLE | 2 |13 |ccA 050 CLAMP CAPACITR] EA =
3 -3 P5-3 LC w17 RED [SERVOGRD SEe TaBLE| /I [12 |CoA 089 CAPACITOR EA|CI
4 -4 Mi-2 L- —_ WHT — 4 111 TWAA 020 Po6 | WASHER , PLASTIC | ER
5 -47eM2ll Mi-4 L- — YEL - 5 TB3-9 Mi-4 L- — YEL — 1_[10 [ 82R3P) COVER. TERM STR |EAR ]
3 5 ) 21| Mi-No¥ - — BRN, BLU| ACI 2 1|9 [5PAI03PO0OS [SPACER £A ]
7 3121 M-3 L- — ORN — 7 TB3-4 MI-3 L- — ORN -y 2 E LGA 154 P4 LUG SLIP ON |EA 1s
TeR s e e i [ Rep [ - ' see masee [y ploaze | lerecees s
254] 9 ~6 | 21|Pi2-TITEMZe| LC_ | 1TEM 23 | BiR | — see TapLe e feastd P e A S ERZ)
10 — -6 2] MI-No# | L- = BRN - SEE TABLE[ ] [4 [Co§0 PULLEY, DRIVE_|£A
1 -7 21[p12-2I1TEM 28] LC ITEM 27 | GRN [Ac coNT SEE TABLE] [ BoC 088 MOoTOR A.C. _|EA |PI, L.5.(HowW) P2,P3 MoTR. |
—~ 2 |2 =71 2~y 17EM2E| L ITEM26 | RED_[AC CONT ] 803G/ PWB MTG.PLATE | EA
2 |13 912l LL | ITEM26 | BLK - ! C2057] MOToR MT6.PLATE | EA
4 -8 | ZI|Piz-3ITEM 28| LC ITEM 24 | WHT ACZ il Kol - DESCHPTION s, oo CATRLse o
l5 1 -8 2' TBZ"OITE"’ 20| LL ITEM 24 WHT ACZ PARTS LIST
16%|T83-9 1 21|T83-4I1TEM 21| LL ITEM 23 | BLK = 16 [NoT USED | I T | T
17_|c1-2 1TEMB|Mi S L- BLK — A
4.5 18 |RiZ Ci-1 SC_| ITEM 23| BiK = FIGURE 9-13
345]| 19 | 183-7 Ri-2 LS | ,72m 26 | RED _|RCCoNT
345/ 20 [1B3-9 RI-1 LS BLK — MOTOR ASSEMBLY
3 121 | RI-I cl-1 SC | ITEM 23 BLK -
5 | 22 |NoT USED 22 783-6 R3-2 LS | ITEM 23 | BLK
5 | 23 [NoT useD 23 R3-1 Pi2-1 SC | I1TEM 23 | BLK
11 | 10 | ) I 8 | 7 | 6 | [ T . 3 [ 2 1
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11 ] 10 ] 9 ] 8 ] ’ ] L | 5 1 4 ] 3 | 2 1 1
_ o
PRR "D 444 | mEV A - —
NOTES: = == -
8-P3-N-i (8) ¢

| .
STAMP SERAL NO.

APPEOX. AS SHOWN
B'i'l
F

E
@ INGLE DISK

K
I/_A_ DUAL Disk

/

0 ® /|

) S |

/|36 Tcezrai —[PACE LoCE POSTTIVE| EA | pANVALLY OPERATED
8 8 | 35 |ScA2/3P0808 SCREW, HEX HEAD |EA| *8-32x i/zLona STAMNLESS ST,
| | — |34 | pmazizPi DISK DUMMY ZA
d EE]
o | 3 |1 3 132 1[ccA029F/8 CABLE CLAMP |EA D
2 | 2 131 |smaoz7p/ SHOCK MOUNT |EA
. 3 13 |30|ccaoz9r38 CABLE CLAMP £A
g-P3-N-1(8) /57 29 ,7
28
) " 27
6-P6-N-2(4) | | 7 |26 #nva0i3pi428 |NUT - HEX EA|i/4-28UNF-28
7 /I [25]c3804G/ PICK UP ASS5Y EA
— [ 7 |24 [omAa097P] DISK MAGNETIC |EA
(FIXED DISK ] 4 | 4 [23(CCACZIPIZ___|CABLE CLAMP |EA
PORT COVER) e WA FACErY GASKET, A5, FILT|EA
Z/
74 20
/// 8-F'WASH-N-8 19 ¢
, /8
INSTALL TEM 7 N 212 |17]A/s6r/ SPACER EA
WITH SLOT  THIS END '/‘[ ] 1§ pi3877 PLENUM-AIR FORIC A
.Y - - T INSTALL ITEM 2 X T
I ( 1 | o 7 i i |CO%/ Fe BRRI-AIKFILIER |EA
: 12)2z) 775 Af’—'"‘zsz”’*’oﬁ/‘w" 7 | 1 13 ]co9iP BRKTAIR FILTER|E A
\ @\ bz . iTem 12 11 ﬁ Bo847] GASKET-AR FLIRIE A
L i ® 10
e J \ 7 17 19 cosor; CLAMP-FIXED DEN E A
@ 6 5-P3-N-1(8) 6-P9-N-2(8) I 1 118 |8038rP/ BRKT-SEC PICKUPIEA B
) \ ¢-P9-F-2(8) I 11 7 [Bo347 ACCESS PORT |EA
G ° 4
@ + | +1 5ci546/ _TPACKLOCKASHTEAL SOLENGIO- —ORLRATED
; T 11 |4 (poszal BASE PLATE |EA
W) | | 7 |3 pzs267 DISKk CoveR_ASM |E A
3 1312 |[coz/al SUPPORT SHOCK MT| F A L
, I Y T | | {poz9a/ SPINDLE ASM | 4
i REF @’// =71 P O S e DESCRIPTION wEAS. Ve caTALSo o, O
l PARTS LIST
SECTOR TRANSDUCER ) A
EmoBLE ISk ZER B<J FIGURE 9-14, SHEET 1
55395.‘(.255 é_Aé_N_s(’).l
BASE PLATE ASSEMBLY — TOP LOAD
REVY A
1 | 10 [ 9 | 8 | 7 l s | 5 | 4 3 I 2 I 1 163
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9-32

11 | 10 | 9 1 8 ] 7 6 5 1 4 | 3 i 2 !
o g VSRS 1
D444 | REY A =
pr— AJISSUED g x|
HARDWARE BUILDUP DESCRIPTION
SPEC. BUILDUP S-6-P(X)-N-1(i2) —LENGTH IN i/c's
IV \ “—no. OF PLACES
N-NEAR SIDE
F=*FAR SIDE
SPECIAL BUILDUP DESCRIPTION
I = L'WASH
3+ L' ¢ F'WASH
4= F'— L'WASH ,¢NUT
8= F'wWASH
9= F'~ F'WASH, L'WASH ¢NUT
P= PAN HEAD
= A= ALLEN HEAD
[ —6-32
= -8-32
[_l /‘ » L yg-20
ql T \\
@ 8-Al-N-1(6)
1/4-Al-N=/(8) N
?_
\3) (8 2 peqD
o @ ]
30 ]
8-P3-N-1(12) 23)4REQD -
C 2 8-P3-N-6(8) ]
— | — 8-P3-N-2(8) ]
b\ I S-1/4- NOT -N-2 -
L'wasH ]
8-P1-N-1(6) 0/ n
£ : 7%% -
4 _— L 5 ]
p— X ]
| \ M N-2() ]
1/4-Al1-N-3(8) +— c :
PULLEY  co028Pxn 13-
CREF) ary lml IDENTIFICATION i TITLE AND UNIT VENDOR NAME, PART NO.,
SECTOR TRANSDUCER ] A o e o
FIXED Disk ¢ 3eoGI(REE)
{ {
SECURE ITEM ]7 TO ITEM 16 -
@\)~ secuke /7eM FIGURE 9-14, SHEET 2
! 2 PLACES
1 )
BASE PLATE ASSEMBLY — TOP LOAD
view C
u - I 10 I 9 | s | 7 € 5 I 4 3 T 2 T 1



Western NN

DYNEX
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1 | 10 | 9 | 8 | 7 ] 6 | 5 | 4 | 3 | 2 1
we e — TEVISIONE

031'5 . REV E REV €.0. NO. | oare

AY/5SUED o s o

NOTES: /0.

I SEE TOP BILL OF MATERIALS FOR AFPPROFRIATE ] 4[2%

PART NO. OR GROUP NO. CJecore =57 boe
E|ECOML.O662 - Jsieie) o

100 OR 15V (30) ® SING DISK, 208 OR 230 V

208 o z30Vv (3) ) ! SING DISK, /00 OR 115V
DUAL DISK, 208 OR 230 V
‘ DUAL DISK, JOO OR 15V
|- / /
/V

®

| L
72
NOTE | 3\ \\
kJ B-Al-N-4(10) N
/I’é

35 |SCA2/13P0808 |SCREW, HEX HERD | EA| *B-32 x /z2LonG STAINLESS ST,
34 | c40ipPt BAFFLE, PRES.RET| £A4
33|8379P/ GASKET ABS. FILTER| £A
321 p2/7 MOTOR MODULE |EA|S£E NOTE ] D
3/ [ p2/362 POWER SUFPLY 208 OR 230 V
30| 02/3G1 POWER SUPALY /00 OR 1i5 V

28 | B315P1 CAET. BEC AIVOT

28| boss5 6/ PWB __MODYLE

27| SRA045P2 SPRING EXTENSION
Z6 | DMA212P] D15k, DUMMY -
25|A233P2 TUBING KEEPER
CCA029P38 |LABLE CLAMP

23 | SRA045P4 SPRING, EXTENSION
22 | C405 Gl |\KEEPER, PWE AN
2t | SRAOISPE _ |5PRING, EXTENSION, ]
2018/6/P/ CLIP, AIR FILTER c

4-pP3-N-&(¢)

=L s NN [~ T~ 1 ftrol~ 1 s[>
N
£

P [ N = ol s =[]~ [~ [N I Mol =]~ [t [~ |~ |~ ~]m] t {~[=]~<]~|0
RN N Rl o N ENU R LN LN | S S BN N ) S DN BN IR LAY 1N )NYE BN (Y SN I O N NN I B DN B

ﬂg\\ \ \\\]\N'\)N\\\"\\\\NNN\\Q’\\\\N\|\\\OQ

19 |AI66PI SFACER
/18 | D138P/ PLENUM, AR FILTER]
/7 |coglp2 BRKT, AR FILTER
/6 |coglPi RKT, AR FILTER
15 [ Bo84PI GASKET, A/R FULTER|
14 - -2 y-v APNC O NnADT
1T QVOoOTri MG U T e
13 | NVAOIZPM28 |NUT- HEX V4 - ZBUNF-Z28
12 |Bo38FI BRET-SECT AU
! 1c3804! Kk UP ASSY
2 [/0]co3ial SUPPORT SHOCK MT
Z | 9 [sMAa077pPi SHOCK MOUNT
2 | 8 [ccAo29p/8 |CABLE CLAMP B
/ 7 [C300G/ S0L. ASSY, DOOR Lack,
7 | © [CCA029PI12 |CABLE CLAMP.
! |5 |p327al DISK _COVER ASsY
pa s s | |4 |cod0pi CLAMP FIXED DISK
~— _/ —8-P3-N-2 (¢} RERZ Y DI5K MAGNETIC
SECTOR TRANSOUCER: ! 12 [po29G2 INOLE _ASSY 1 —
REMOVABLE Disk / | (R290G! BASE PLATE CRSTNSy EA
QTY QTY | o1y | ImEM IDENTIFICATION TITLE AND uNIT VENOOR NAME, PART NO.,
G4 Gz ] NO. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
0208 - /3(0".:5‘ PARTS LIST
’ -@r-’ FIGURE 9-15, SHEET 1 »
BASE PLATE ASSEMBLY — FRONT LOAD
VIEW A
11 ] 10 | 9 | ) | 7 | s I 5 | 4 3 [ 2 I 1 103
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11 | 10 | 9 8 I 7 | § ] 5 4 l 3 | 2 1
) D3i6 { REV & REV X" | oare
p— E
NOTES: é gg”rfc. omm—lm IS
¢ Jeco We. 0553 1825
D JEco No. 0592 . J2#5-75)
STAMP SERIAL  NO. £ [£co_No.ocez {@ G
/ APPROX AS SHOWN.
>\ 5 XXXX I
/ﬁ 1
24) 3 REQD
e
I
T ‘ " . r
T | T
7 @ ' l
[ e )| T
C = ] /
@ 7 2(1z I ]
1/4-Fe- /v~7(5)\ ’ 4-A3-N-2(12)
®
: SPECIAL BUILDUP—S3-8-AD-N-2 (& —LENGTH IN 1/16'5 E
—1® NO. OF PLACES
N= NEAR SIDE
&-P3-N-1(6) ! (%)= SPECIAL BUILDUP DESCRIPTION
I I I
—~ L | = L'WASH
Z REGD(E) (8 j—— 2 3= L% F' WASH
- 6 =NO WASH. —
& = F' WASH
S — M FeFLAT HEAD
] : PAN HEAD
1/4 ~A7-N-3(8) A= ALLEN HEAD
- ‘ ¢) 5 EE@'D (4) 4=4-40 b
— 6 =6-32
5-14 - NUT —N-2 : 1] 8 =8-32
L'WASH & i/4=i/4-20

o 2
e—|
8-P3-N-9(8) Y
2 + !

6-P9-N-2 (8)
6-P9-F-2(8)

5-8-A-SREW-N-2(j2) —

|

ﬂ&_

/6-/’6—/\/'2(4)

: SECTOR TRANDSDUCER

| N T T T O N O N T 5 O T N T N O

- / Nyt
51255 370 % FIXED D5k =015 ToT] ol =l = 2 =
PARTS TisT
j : ( ECURE (TEM 18 Te I1TEM /8 FIGURE 9-15, SHEET 2
e | s mEx (o8 Equsenr camenT) BASE PLATE ASSEMBLY — FRONT LOAD
1 T 10 I 9 | 8 | 7 | 6 I 5 I ‘ 3 T 2 T 1 103
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DYNEX
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1 | 10 1 9 1 8 ] 7 ] 5 | 5 ] 4 ] 3 ] 2 1
TR T REVISIONS
D323 | REV F Rev c.o. No. DATE
- Al /5500 4/8/74
NOTES: L N . X= CUSTOMER  SPECIFIED M ad Tl :
/. REMOVE PROTECTIVE BACKING AMD AFPFPLY ROHESIVE SWE oF /TEM 3 COLOR COMBINATION glzeo N 71
7o FLAT SIDE OF ITEM Z bl wo- o T b
2. NO PART OF RESISTOR OR /TS LEADS SHALL PROTEUDE Elecomo.osrs = Tmim] o
BEYOND BOOY OF SW/TcH AE SHOWN. F leco no. 1592, |2 7
L @ ® @ @ —- - - - :
) @ € @l 1l
@ @ @ (@
N
— _ _ g _ | |
- @ @ @ 6
@/ 30) (o) (o) (o @ g & b
M E
N
\ PARTIAL REAR VIEW G2
gASN2(E) ] (13)  (20) SWITCH MARKING
I 20
o] vote 2 (13)  (29) AR ]
T —
JUP_ LAMP BUS / LAMP BUS BOT om7 1
\ TOP A\
S s3 4 s ¢ $*
oisc || erot il [[[Prorlif fifosc il | sare  meanr xez'ﬁ\\: AN ;? - (%VMM ]
POWER FIXED RMVBL DRIVE © Zv . 2] = LA «| oN )-
. - "~ .B’ D
g ” g ' . 7
f — |4 [30|Dsa/63”/ LANP, PusH BUTTON] EA | 28V, T-1% , FLANGE BASE
— |4 | Z9 |SWAI62P] ST, AUGH BUTTON | EA 1 S/~ 54
%=8-3§2 D424G! (REF) 4 | — |28 |DsAI63P2 LAMP, ROCKER | EA| 28V, TI 3/4 SCREW BASE
0= 10- 7 4 [— [27 |5WA200P3 BEZEL, ROCKER
ATALLEN HEAD Py ,?E“’,(gﬁszgf’ nore 100TOF Typ—> ‘-— T [—26]czs8r8 LENS, ROCKER DISC_ORIVE
I L WASH 9,10,13, 14, 15,/6,20, Z2 THRY NOTE | - Jzs4of — |25 [c258P7 LENS, ROCKER PROT EMVBL
. 3= [ FUWASH. 28 AND RELATED NOTES, -rT Tve — f C258P6 LENS, ROCKER PRQOT FIXED
N=NEAR SIDE HARWARE AND WIRING INFD. | [ |9 — [23]cz58P5 LENS, ROCKER DISC_POWER
NO. OF PLACES L) 4 | — 122 [swazo0P! SWITCH , ROCKER S5i-54
[ LEN. IN 1/I6'S o) ® S) @ 2| 212/11A36¢5/ RUBBEE SPACER |EA :
[ /@ [8.01|8.0| 20| wikos0P220] |WieE JNSUL. 30D |/N. ZZAWE _WHITE | ¢
8A/N-4 (O)~ - et T 7 1/9 [zezr/ FRLER AW, ALEXI. | EA
1 [/ |8 |c342P! FACE PAN. ALEX).
N T 17 /7 [c247~/ [SLAPORT BKT FAN
1©) ® ® ) ® /@ T 1 7 |/& |ccA029p25 |CABLE CLANP
I_L__J_/ i /I _1/5 [cz68G2 HARNESS FNT FAN.
] difl A i f L 212 /4 5257”1 WASHER, SBACEE |
k = = : - 3 |3 |/3 |rocos2par22 |RESISTOR RI-R3 47K, JiW, 52
(14) 4 [ 4 /7 |az7orz SHOCK BAR,RIBBER
4 {4 /1 [A270P/ |SHOCK BAR, RUBBER
LAMP BUSS TOP | f— SWITEH 2 | Z | /0 {wanosspr WASHER, RUBBER
LAl | MARkING Z | 219 |ccrossri CLAMP (LAMP) ]
LAMP BUSS BOTTOM TYP 2 | Z [ 8 [pscoszrs LED (LAMP) B
) ’ — [/ | 7 |c258p4  |LeENS,PusH BOTTON DISC_DRIVE
- - Q) [ — [/ |G |c258P5 __ |LeNs PUsHBUTION| | | PROT RMVEL
N — — 1/ 15 |cz58PrP2 LENS, PUSH BUTTON PROT _FIXED
( 1, R Yo S o\ —+ T 1 — 17 | 4 |cz58P/ LENS, PUSH BUTTON DISC_POWER
, 1 |/ 3 1p25opx OVERLAY.
_ S ~®, 5 s T 17 1Z [pea9rp/ CONTROL FPANEL —
Pi5 3 e by s UEE e TG I [ {7 {0334PX __|CASTING FNT PANEA
L 4 JJ Qry | arr | EM DENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
L = T Vi a2 | & | . NUMBER DESCRIPTION MEAS. AND CATALGG NO.
~ /

£ ', " A —/ PARTS LIST
/10- NUT-N-3 —/ / \ / ROCKER SWITCH AS5Y FIGURE 9-16 .
LWASH 8-P3-N-1(a) COMPONENT DESIGNATION PUSH BUTTON SWITcH ASS -

FWASH FoR REF
| @ @ ﬁ%,v FRONT PANEL ASSEMBLY — TOP LOAD
PARTIAL REAE VIEW Gl

!
1 | 10 1 9 | 8 | 7 I 6 1 5 1 4 3 T 2 I 1




Woestern

DYNEX

N A Perri Company

1 ] 10 | 9 | 8 ] 7 i 6 | s 1 4 3 1 2 1
P rEY [ RevE NN
Cad S0 W DATE
N°T53=/5 REMOVE FPROTECTIVE BACKING AND APPLY ADHESIVE S/DE 70 [TEM 2, Al /5500 -/6-7
2, RESISTOR LEADS MUST BE KEPT7T WITHIN SWITCH OUTLINE AS SHOWN. 2l£co Ne. o 2 B 3-74
C. JECO ANO.  O%44 ag ||-23-x
D |ECO NO, O5. = $8-2995
£ |ECO NO. 0578 Dsl —EIG
|
-
] -
1 b— —
1 —
@ G @ @ pezes (e
FRONT PANEL SWITCH ASSEMBLY F
(29 (25) 2s) (29 CONSISTS OF THE FOLLOWING
@ @ @ @ ITEMS: 2,3, 8 THRU 12, /6 THRU 24
AND RELATED NOTES, HARDWARE
@ @ @ @ AND WIRING INFORMAT/ON.
® @ “
@ @ 7 —
OENG O G NOTE |
i \\ 0 | / // r 0 e
- \‘ l' 'L 11 7 Il - i
— 1 7 i -
9 1 1 ) i 7 1 > -
7 ]
SAFg/ READY ’Z N
g _o© 1,
- —
- gse X= CUSTOMER 3PECIFIED COLOR COMBINATION _
2195 :
4= /4 - - 14 [26]DSAI63P] LAMP, PUSH BUTTON | EA | 28V, T-1%, FLANGE BASE |
Ar ALLEN HEAD R kR (Pypy NATIONS = 4| 25 [SWAT62PI__|switch, RFABITION | £4 | 51- 54
SO, HERD (%) ' SWITCH MARKEING 4 | — |24 |DSA/63PZ | LAMP, ROCKER | EA| 28V, T1 3/, SCREW BASE
I a0 . 4+ | = |23|SWAZz00P3 | BEZEL,ROCKER
V4 -Al-N-4(12) "NV:wﬁEHAéep \év‘%sg e @ TYP (4 PLACES) T |- |22|cz58P8 LENS, ROCKER DISC_ DRIVE
_—NO, OF PLACES i 1= 21 [cz58P7 [EN5, ROCKER PROT RMVBL -
_ 8-P3-N-I{6)—LENGTH IN /16’ _ T | — [20 |[cz58P8 LENS,, ROCKER PROT _FIXED [
_ I | = |19 |cz58P5 LENS, ROCKER DISC_POWER
2 [ Z | /B {WWAO&EPI WASHER RUBBER
4 | — | /7 [SWAZ200PI _|SWITCH, ROCKER|EA| SI-S4
OPIENT 8.0 |8.0] /G |[WiR050P2201 |WIRE, INSUL.50LID | IV, 22 AWG __ WHITE
/ AS SHOWN | [ |/ | /5]|B298P1 FILLER PANEL |EA
\_“j LAMP BUSS : — i / /2 1¢229°22 LuPDOPT BrXT _
/ / / ToP / © :U\___, T 17 173 [ca99P cUPPoRT BET
3 13 [/Z |rocos2pP4722 |RESISTOR ~/- B3 47K VoW 5%
[ _wocuc ,/@NOTE’ 2. 11/ 177 |ccAozopi8 CABLE (CLAMP
-y I |/ |/0]|czéacz HARNESS FNT FAN,
» % " /\ ] Z | Z | 5 [ccacespi CLAMP, LAMP
PIS T2 ¥ Tol =~ 2 |2 | 8loscoezpi LED (LAMP) B
‘ 52 53 S4  KcC O S| —LB%"?P BUSS — 17 |7 [c258P2 LENS, PUSH BJTTON (PEOT _FIXED)
% © ToM =17/ | e [c258P3 [ LENS, PUSH BUTTON (PROT _RMVBL)
v \ e ViEW — [/ | 5 [cz58P4 LENS, FLUAH BUTTON (DISC_DRIVE)
— AP BUSS — | 7 |4 [cz58P] LENS, FUSH BUTTON| (D/SC_POWNER)
12)NOTE 2 TOP |1 |2 |pz50PX OVEELAY
. / / Z | p249~/ CONTROL PANEL L
3z 5 = 3 I 17 1/ {p336pPX CASTING FNT. AN § EA
10- NUT- N-3 @ @ Vsl [= = N SWITCH A R S DESCETION RS VE cATaEe W
- - N- MARKING - - -
: ., ., |= g2 R3 =
L'WASH @ ~@ - - CO%‘M TYR RoCKER Swirch AssY.— AR oo
FWASH 2 &
e XFhy PUSH BUTTON Sw. ASSY.
/ FIGURE 9-17 A
LAMP BRUSS
BOTTOM
e FRONT PANEL ASSEMBLY — FRONT LOAD
G2 ASS'Y VIEW
11 | 10 [ 9 | 8 | 7 | 6 | 5 ] 4 3 I 2 I — 1 103



Western

DYNEX

I A Perri Compan:

11 l 10 l 9 l 8 l 7 I 6 l 5 I 4 l 3 I 2 1
REVISIONS
pRe®"p340 | REV C [ O =
Alrssved .26 -
NOTES: i e vy — =025 BIECO N 0288 W7
l. TOLERANCE : XK ==Y ClEco No.0%21 » diag
—5-6-P- F'WASH - N-4(8) ¢
4-A9-N-2 (&) — =
L' WASH
NUT
BSECURE ITEM 3 70 /TEM 4
/" I ,
%4230 ) |
‘ : F
4-F5-N-26 %A ! i
_ |
. ]ﬁ“’ |
R -
8-P5-F2(6) T SPECIAL BUIL DUP — S-6-P-0)-N-4(8) —LENGTH IN I/165
Barai ~ S—NO. OF PLACES
: N= NEAR SIDE
F = FAR SIDE
% = SPECIAL  BUILDUP DESCRIPTION E
4 = F'WASH — L'‘WASHENUT
5 — F', L'WASH £ NUT
9 T F WASH , — F'WASH, 1" WASH ,§ NUT ]
Pz PAN HEAD ]
EF: FLAT HEAD i
A= ALLEN HEAD -
4= 4-40 ]
b= 0-32 i
8=8-32 h
Jo
6-P4-F-Z (8) .
-
8 ) SECURE END LOOP qe¢
BETWEEN L'WASH AND .
ITEM / ]
4 | 2 [waho20PI WASHER, INSIL__| €A,
/#30] 8 |CIAI40P] CHAN N, B
Z | 7 |cCAD29P3I _ |CaBLE CLAMP |£A
o) | | & [HIAATPI HINGE _SPRING | EA
I_| 5 |BuAI39PI BKT MG SLIOE_|EA
| Z | 4 |BI93PI STRAIN RELIEE |24
Z |3 |BI76PI CABLE CLAMP _|EA
/12 Jc1z73 Pl Mg BET ARM | EA —
7 {7 1ci7l Pl ARM CABLE RETURN | E,
qTY ITEN 1DENTIFICATION TITLE AND UNIT VENOOR NAME, PART NO.,
ol NO. NUMBER mPTuAS. AND CATALOG NO.
PARTS LIST
FIGURE 9-18 A
CABLE RETRACTING ASSEMBLY
REV C
1 I 10 I 9 1 8 | 7 1 6 | 5 | 4 3 L 2 | 1 v



Woestern

DYNEX

M A Perri Compan)

7 6 | 5 | 4 | 3 | 2 I !
[OWG NO. . — o W P REVISIONS
634/ REV F ie-7e =-,-(—2\(8) _-oLcﬁG C’;C'Z_V e, FROM POWER 3UPPLY REV €.0. NO. DATE
NOTES: LN —F = FA';? .s/:s' ° E Owe Dz32 A | /550D 22174
L APPLY TRANSISTOR & 5, 5/L/CONE COMPOUND , NO. E/O1, \C 5 = 5C.,F'WASH, L'WASH, NUT ;12/< I ACY BEcO no, 0273 j5 Blis/a
OR EQUIVALENT, BETWEEN RESISTORS RIS RZ AND rap SeM, & = 5C. ONLY — [= 5C, L' Wi5H I C \Eco wo. 2307 Filelefr
2. JACKET LEMNGTH oF ITEM 14 To BE ST7E/PPED \C;rs THREAD FORMING / { D IeCO WO, 0319 = lresly
oo *.50 4 /M., P= PAN HEAD E|Eco Mo o522 oo Wias
/4.0 JNCHS  STARETING FEoM [ OO O 4= 440 =) | 1t o525 =< i
3, T7OLERANCE ; XX =2%0.12 I
’ ’ : 6= 6-32 4 <5 b
o 1omsz Rz ! ONTROL
ZVVV5 —< 6
NOTEZ |
R/ |
+./8 MW\ <3 ace

/0-P/ -F-2 (8)
A=

(2)
\Z)—|

vzl
(F)

RS

BOTH ENDSJTEM /4

4 &6

;) Z 3

G1
\_‘~ ’ ran ,75 |
.472@ | BaT. BECT A-A )
S S 9)6-P5-F-/(8) s
‘ 208 OR 230V, so/eo HZ :_
( | 7100 ORII5V, 50/60 HZ _
NOTE 2 —| I —
/.5 /.5 /6 SHEINK TUBING | /4. 250 DJA
3.0 13.0] /5 WiAo4 9 P7001 |WIRE STRANDED | /A, 20 AW WHT
(20020.0] /4 |cLA052PZ0043|CABLE SHIELDED | A. 20405 4 copb | g
/3
BL/ 30 |30 |72 SHEINE TUBING |/N. /25 DIA
/42 4 |4 | // |praoBzPIF __|PIN COMNECTOR | EA FEMALE
y / | 7 [ /0 [chacBiPers | CONNECTOR J2] FEMALE
M 7 |7 | 2 |ccaozarze  |CABLE cioamP 250 DIA
. I | — 1 8 lAmepiaz23 1RES/STOP RZ 14K 52 /25W 3%
y m © / / 1= | 7 leaa/seriozas |RPESISTOR R7 7K <L S0W 3%
_/ / | — 1< |Baréerz BLOWER 50/60 #Z -COB0R 230V AL/
— 7 [ 5 [R3a/56/735123 |RESIS 7T0€ Rz 3505 /25W 3%
_e&76-F-2(5) -1 714 156£25/4% |RES/S TOR £/ Z50 Sow 3%
&/ /| 7 |3 [FeA187P/ FINGER &UARD
NOTE | — 7 [z |aiaBep; BLOWER 50/co HE2 /OO OR 1I5V_BL/
SLEEVE ALL COMVECTIONS 70 £/, RZ & 8L/ 6 Gz /Iy ! § /7 1D3396/ REAR SEIN £A
QY qQTY ITEM IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
q2 6l NO. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
WIRE NO| FROM __TERM | To  TERM WIRE SIZE| COLOR | S/GNAL PARTS LIST
/ JeI-1 JTEMIVBLI-) 8OLD |/TEM /4 BLK AC A
F4 J2/- 3 TEM | R/-2  BolLD /4 RED ACN
3 J2/-5 I7EM I|R2-2 SalD /4| GRN CONT
7 [ J2FG JEm il g2-]  BaLD 4| WHT | CoNT FIGURE 9-19
5 BLl-Z2 %00 [Ri-1 50D 75| WHT CONT
G |Ri-/ 3D [R2-Z 3D |iTEM /5| WHT __| CONT REAR SKIiN ASSEMBLY, BLOWER MOUNTED
REV F

102



Western

DYNEX

A A Perri Compan:

n 1 10 ] 2 ] 8 i 7 ] § | 5 | 4 ] 3 1 2 1
— VoS
F‘?D445 l REY C nev § c.e. no. | e
o _———— /~8-P3 -N-2 (¢) A 2VED X
/. BEE TOFP BILL OF MATER/IALS FOK () : 3
RPPROPRIATE PART NO. OR GROUP. S S 2
[
~4/4-A1 -N-3 (12)
G6-P8-N-2 (/a)
A SINGLE DISK, 100 TPI, 208 OR 230V PS.
o SINGLE DiSk, /00 TPL, /OO OR 115V Ps. F
SINGLE DISE,200 7TPT, 208 OR 230 V £S.
JOO OR 15V SINGLE D15K, 200 7PI, 100 OR 115V RS
——DUAL DISK, [00 TPI, 208 OR 230V RS.
208 OR z30v — DuAL pise, 100 TP, 100 OR /15N PS.
m —— DUAL DISK, 200 TPIy 208 OR 230 V PS.
DUAL DISK, 200 TPL , 100 OR 15 V RS. [~
/
tly L/ /sl 7| 7] 7144100460 PI DISK DUST COVER| EA E
/ A A /{1 /| /143180457 Pl HEAT SHIELD | ER
(19) RR A WA NEWENENArAREE PACK Lock LABEL| £A
17 17 17 17 7 1777 14/ poaszet TOP COVER EA |(MANUALLY OPER, PACE LOCK)
@ J 1/ 171/ (717 |77 |40]coszom MAG. SHIELD , FRONT| EA
717 17 171717 1717 |39 80508 MAG. SHIELD, REAR |EA
wore t| 717 17 171717 1717 |38|cosss CONN_ADAPT Blow. | EA.
VA A A ) / 1] 7 137 |coseal SWITCH HARNESS | EA.
T 717 17717 | 75z soecert LABEL SERAL NOLEA
/17 R NENAN / |35 |Bo356 P ALESS ARATE  |EA
/AN 117 /17 ! |34 |soresPl LABEL POSITIONER | EA
Il -1 71 =1 /71T-=171-123]cossime REAR SKIN ASSY [FA | 208 OR 230 V
¥ =17 T =171 =171=132]cczizez POWER _SUPPLY | EA | 208 OF 230V )
4-A6-N-4(4) — /=17 01-171-1713/]poei13zal POwWER SypPLY | EA | /100 OR 115V
/ / / / / / 17 17 |30]cozniat COIL LOCK, SHLD | £A
zizizizizizlzlzlzlcosom CONN _SHIELD £A
17 T 71717 17717728 corz7Pi PWE_SPACER ZA
(10 12 b 71717 127 cosgert PREFILTER £A
/17 /{717 ARAWE AR COVER, FOSITKINER _|EA
Il {7 [ 7 [ 7T 7T 7T 125 |ape33Pz TUBING KEEFER |EA
rl e s 717171711 124 sracoasr4+  |SPRING EXT £A
X1 x | X [ X | x| x | x| x |23]acc4s WIRE LI5T ONIT _|EA
IR /|7 /| 1 |22 | poo4sa2 HARNESS UNIT |EA
2lzlzlzlz2|2]=2 2! lsrpococaspg SPRING EXT. £EA
2lzlzlzlz [2]2]2 |2 scwipt CLIP-AIR FLTR [EA c
/ /17 /17 /17 I {19 tso40sa! KEEFER PHB ASM | EA
SINGLE D15k 0 ' 7 17 1/ 171 71 71 71 i8feomer ACCESS PLATE|EA
DUAL D,x Note 1 [ 7 [ 7T 17 171717 [ 7 T1i7]oowm TRQL_LOGK PWB] EA
/17 ;) 1 st s 1 7171 1 ]16]co3e362 FACE PANEL ASMIEA
/
_ AN e O 2 2 2 I 5T 2 VN o
a-AsFz(8) "\ L 7 T 17 17 17 [ 7| 3 wasovaze1___|SHouEe wASHEE| EA
il dr e lr el 7112 wanoorerl CURVED WASHER | EA
7T 7T [~ = = ={IT{po+44az BASE_PLATE ASMIEA
-1 ===l 71717 [T 10]cosasal. BASE PLATE ASM|EA
@__,,/—- wore |+ [/ 1 /1 17 /RINANY 1 19 [ooai7 MOTOR MODULE AM EA
tdr e lz b1 72171 118 |poossat IPWB MODULE ASM £ A B
NOTE ] | / | / RN L1/ ! 17 |oecear POSITIONER ASM [ £A
8P 1-N-2(0) LENGTH IN I/k's ANENENAPEVENFENE KNS FILTER ABSOULTE| EA
\—No. OF PLACES wote 1 | - [ 7 [ v [ [ 7771715 Ipocss SECT CNT VFO AWBLF A
\ \ L.J. NEAR SIDE N wore /| 7o 7 [+ T/ 171714 [ooear DATA PWHE __|EA
\_r = NEA Slec \ - / - /| = / - / 3 lcosalal REAR SKIN ASSYIEA| IOOOR 115 v
Fe FAR SIDE AFENEVENERANAN oo G2 LOWER SKIN __|EA
1= LWASH e S et o S A S 2 i z :
3= L'¢F'WASH @Y | Tt | Q™Y | ot | @'y | @Tv |Gty ] vy | mew BENTIFICATION TITLE ANO T VENDOR NAME, PART NO.,
6 = No WASHEES G8 (3 <3 G5 64a 63 G2 - NO. ADER umnm_ MEAS. AND CATALO® NO.
8 = F'WASH PARTS LIST
P : PAN Hf{AD TOP VIEW ET 1
F = FLAT HEAD - A
A ALLEN HEAD COVER REMOVED FIGURE 9-20, SHE
c-5-32 \JSJ
g2 DISK DRIVE ASSEMBLY — TOP LOAD
1 T 10 | 9 1 8 | 7 1 6 T 5 | | 3 | 2 T 1 103
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DYNEX

PSRN A Perri Company
| 10 | ’ 1 s | 7 1 L i S ] 4 | 3 | 2 1

F I o w
Do445 B W ——x. =
A| 15S08D
c ~_ 7 s BYECO NO 1] |%|?:4
l /6 o % 208 OR 230 V ClECe No. 783/ frir
oo o o 3) r00 or i5 v ¢
6-P3-N-3(6) :
&-P3-N-3 (G)
] -
[0 T
@ | ’
K/. o
—1/4-FG-N-4(8,
L /4-FG-N-4(8) |
Y4-FGa-N-3(8)—
—C) :
./ — 1/4-A3-N-2(12) ]
e (BELT TENSION ADJ. BOLTS) ]
REF .
//@ : ]
B8-FPI-N-2 (c) 8- P/ -N-2(¢) :—
q j—t ] c
Acf‘ggsrgkfmrf) | i ' -
NSS! ( DETAIL ROTATED 90° -
- ‘—‘—g—[ FOR CLAR/TY. 4~
} ‘] ( \\ ]
2.002:20 \* 3 \‘ SEE B26GP2 FOR SEEIAL NO. ]
TAG MARKING INFORMATION. B
J ® . 2 SL
\—[ b @—— J ]
AY // 7 / —— 7 :
\ / / 5 \ / ]
2 REQD €T
2,20 1 1 L iR N
/ reap T 0% T o] | e || e
6-P6-N-4 PARTS ST
FIGURE 9-20, SHEET 2 '
DISK DRIVE ASSEMBLY — TOP LOAD
1 10 I ° I s 1 7 I . | 5 | 4 P T 2 ) 3




Western

DYNEX

IR A Ferri Compar

1 | 10 ] 9 ] 8 ] L4 | 6 ] 5 ] 4 ] 3 | 2 1
G NO. | \ REVISIONS

[GWG NO D 347 ] REV D neY .0 NO. { oare
s /—‘\—'\/’_’./7_/——\*"! £ 1/550ED 772
|2 |£COo MD. 422 |r2a7s

-¢- C JECO NO. 2557 /i 31555

DJECO NO. 06037< 8%

/1] G-P3-N-5(c) — LENGTH IN [/1e* ¢
‘———NO. OF PLACES
~ NEAR SI1DE
[/~ L'WASH

3-L'§ F'wAsH

6 - NO WASH
- LLE,
é - ';y,,guﬂfgﬁo SINGLE DISK, 200 TPI, 208 OR 230 V B
% < ~ 2 A L P - PAN HEAD —S5INGLE DISK, /00 TRPI, ZOB OR 230 V
4-40 SINGLE DISK, ZOO 7P, /OO OR IS5V
¢-37 SINGLE D/SK, /00 TPT , /OO OR ISV
8-32 DUAL pisk, Zoo TPI, ZO8 OR 230V
%-20 — DUAL DISK, jOO TAL , 208 OF 230V F
DUAL ISk, ZOO 7RI, 100 OR 1/5V
[ / DUAL DISK , 100 7PI, 100 OR IS5V

|
48 |c406P/ RET,, AIR FLOW V| EA
4718369~/ MA6 SHLD REAR |EA
461 C370P] MAG SHLD FRONT |EA
45 | waAoz /P! CURVED WASHER 1£EA
+4\c150pP1 CONN. SHIELD £A E
43 (c227P1 PWE SPacEe | £A
4Z\0333G/ UNIT HARNESS | £A
4/ 1c337P2 DOOR FANDLE
401Cc297PI PLEXIGLASS Dok
3982957/ 7TIE BAR

38| c293P/ PVOT BKT L
37 |cz294G/ CAM AS5Y
36|c293p2 PIVOT BKT
351¢294 62 CAM _ASSY

34 |\pz255pP/ POSITIONER EXVEX]
33183/3P2 PEING RETURN
32| c306P] DOOR OPENEE. D
31 | SCA007P/4080 |SCREW, SHOULDER
30]cz259 ADAPT. HAEN, BLOW,
29 |co3ial \SHOCK MT. SUPFOFT|
28 B35677 PORT QOVER

271 c407&] R FLOW DEFLECT.
2o | SCA007P36028 |SCREW, SHOULOK]
SRAD45 P6 SPRING, EXT.
Z4|p318al CART. FEC. ASSY
C362aGl . |HARNESS, SWITCH
WAAO23P02  |WASHER, WAVED
WAA020P05  WASHER, PLASTIC

BEE DwWg NO. BR66P2
FOR 35ERIAL NO. 745
MARKING JNFORMAT/ION

VIS SIS SIS IS SIS TS S IS IS IS INING SN s S NS IS S S S S S~ <~ A I A RN Y O

~ | '\\l\\\\\‘\\\\\\\NN\\NN\\\\N\\\\\\\\\\\\N\~\\

R A R R N A R BN RS AN TN Ny A \\\NN\\NN\\\\I\)\\\\\\\\\\\\N\\\‘
~1 1] |\\\|\\\\\\\\\\\\NN\\NN\\\\N\\\\\\\\\\\\N\\\\

IO EERNE SN S SIS SIS IS SIS < IS S S IS S S S S S IS [~~~

23' 1 “‘\l\\\\\\\\\\\\\NN\\NN\\\\N\\\\\\\\\\\\l\)\\\\
0 : N

331"\l\\\l\\\\\\\\\\\\NN\\NN\\\\N\\\\\\\\\\\\N\\\\
93\| [ '\\\|\\\\\\\\\\\\NN\\NN\\\\N\\\\\\\\\\\\N\\~\

23
2z
Z/
20 [WAAI37PI WASHER, SHOULDEE] c
/2 |F1IA079P! FILTER ABS0LUTE R
/8 D037 DATA PWB ASsy|
/7 [Do58 SECT CNT VFD P
/6 ([ DI2] CONT LOGIC PWE A |
/5 Dil4 SERVD PWE ASSY | | ) —
— - /4 | B265PI LABEL, POSITIONER] -
/3, c37161 COIL_LOCK SHLD.| |
/Z | pogl FOSITIONER A35Y
jI. 4 - /0/ B132P) ACCESS PLATE
&-Pa-N-4(4) /0 | B266PI LABEL SERIAL NO,
T ‘ | 5 D317P] [TOP COVER
| ! 8 1 c34162 REAR SEIN A55Y ZO8 OR 230V B
B Y — —6— 7 |c32ia1 REAR SIIN A55Y /00 OR 1i5 V
‘ ‘ G |DOISGZ OWER SN
5 033162 FRONT PANEL
(N ¢ p3ices BASE PLATE Assyl 15D, 208 OR 230V
] - "3 [ p316Ga3 [BASE PLATE ASSY| . | 3.0, /OO OR /IS V
] Z D316G2 BASE FLATE ASSY D.D., 208 OF 230V |
f 20 - |- IRVEIAY ASE PLATE ASSY \EALDD., /OO OF 15V
200~ & Ve |4 19| % o] ™ DESCRIPTION "ehs. e caracoo W,
N ‘ 1 & é | PARTS LIST
'__* —® o — T T
SO0
L | FIGURE 9-21, SHEET 1 A
| i
N\ / N\ DISK DRIVE ASSEMBLY — FRONT LOAD
—3.25 %70 REV D
1 I 10 | 9 | 8 | 7 1 6 | 5 I 4 3 T 3 T :

9-41
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Waestern

DYNEX

IR A Perri Company

N | . I o 1 | 7 1 6 4 ] 3 ] lll
W D347 | REV D B T
v V) o
NOTES: Al & A 4 BEPALRIATE PART NG B |EcO NO. 222 [F2+7]
|. SEFE TOP BILL OF MATERIALS F APFPROPRIATE FART NC. cTeco o Ss5T Frs
CE  GROUVFP NO. 208 Of 230 V Dl £co ~O. 2603 |57 .
/00 OB 15 Y
B-P3-N-2 (€)
Vd-Al-N-3(1Z) |
/2
F
@ L 1
.. é-P3-N-6(e) ~ 15
T~ 4746'N'4(4) l —’_| :
@\ N = :
6-B6-N-1(6) !- -
5-P1-N-2(&) i
B-PlI-F-2/6) ]
\*@ / sEcT B-8 i
) Je
. - DD. 100 OR II5V _@f_m ]
] ' D.D. 208 OR 230 Vv 7]
f + | — el s -
\l‘l I 8.0, 100 ok 1|5V | /@ =
- < e 1
ﬂ:l —IlD I:-l] @ DUV LUS OK 230V . T4
| ]
| @ @ i RENPEEY . ]
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5)

6)

7)

8)

ECTOR SEATING. PERFORM VISUAL INSPECTION FOR ANY
POSSIBLE DAMAGE.

REMOVE THE TWO SCREWS HOLDING THE POSITIONER COVER
AND COIL LOCK. REMOVE THE POSITIONER COVER AND
ROTATE THE COIL LOCK 180° SO THAT THE COIL LOCK TAB
IS CLOSEST TO THE REAR OF UNIT, POWER CAN NOW BE
APPLIED. REPLACE THE POSITIONER COVER AND SCREWS.
IF DISK DRIVE IS TO BE SHIPPED'OR MOVED

IT IS MANDATORY THAT THE COIL BE LOCKED.

REPLACE THE TOP COVER (BE CAREFUL WITH MECHANICAL
INTERLOCK ON TOP LOAD DRIVES).

FOR INSTALLATION AND OPERATION INSTRUCTIONS REFER

TO WESTERN DYNEX 6000 DISK DRIVE INSTRUCTION MANUAL.

WHEN RE-SHIPPING DISK DRIVE; REMOVE TOP COVER, LOCK
THE COIL, REPLACE TOP COVER, AND PACK INTO SHIPPING
CONTAINER AS SHOWN IN ACCOMPANING SKETCHES.

INTERLOCK
(TOP LOADER ONLY)

TOP COVER
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APPENIDX A

DE5020 DISK EXERCISER OPERATING INSTRUCTIONS

A. SWITCH DEFINITIONS

1.

Two Position Register Switches 1, 2---256:

These switches represent the track address (true = up position).

Three Position Busy +, Busy -Switch:

This switch allows seek complete (busy) interface polarity selection.

When this interface line is defined as being low for seek busy this switch
is to be in the busy-position (down). When defined as being high this switch

is to be in the busy +position (up).

The center position allows the seek commands to be processed independen
of the seek complete signal. This position can, therefore, be used with
either polarity. The internal timing allows continuous seek commands to

be processed every 100 ms.

Three Position Increment, Decrement Switch:

The track address stored in the tester can be incremented (down position)
by one or decremented by one (up position) during the start of a command
sequence by this switch. The center position disables the above two opera-

tions.

The up position also selects the top head which is required for the CE
alignment of the read/write heads. The other two positions select the
bottom head. The head selection switch positions can be reversed (0 to 1)

1 to 0) if the I/0 interface signal polarity defninticn has been reversed

in the disk drive by customer option. This can be readily determined during

a CE operation.

Three Position Repetitive, Initialize Switch:

If this switch is in the initialize position (up) the read/write heads

will seek to track 000 during a seek command.

¥y T = PRy 1. < o = 1~ - < 2 <y - s A~ AT -~
If this switch is in the repetitive position {(down) the track address sent

to the disk drive will alternate on each seek command between the internal
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tester register and the register switches, thereby, moving the read/write
heads between any two valid selectable position ( 203 for 100 TPI, 406 for
200 TPI). If the switch is not in this position all track addresses sent
will come from the internal register. The center position disables the

above two operational modes.

The down position also selects the removable (top) disk which is required
during CE alignment of the read/write heads. The disk selection switch
positions can be reversed (top disk to bottom, bottom disk to top) if the
I/0 signal polarity definition has been reversed in the disk drive by

customers option, This can be readily determined during a CE operation.

5. Three Position Load, Recycle Switch:

When this switch is moved to the load position (down) the contents of the
register switches will be loaded into the tester track address register.

Any command that may have been in process will be terminated.

When this switch is moved to the recycle position (up) seek commands will
be continuously processed after starting a command using the load command

switch.

When this switch is moved to the center position only one seek command will
be processed for each change of the load command switch from the clear to

the load position.

6. Two Position Load Command, Clear Switch:

Command processing is stopped when this switch is moved to the clear position

(down) .

Moving this switch to the load position (up) starts the processing of seek

commands to the disk drive.
B. TESTER OPERATING SEQUEMNCE FOR SEEK COMMANDS

1. Power off disk drive, connect tested I/0 cable, (insert PWB connector

wiring side up) and power connector to back of disk drive PWB backpanel.
2. Power on disk drive and allow it to come ready.

3. Set busy +, busy - switch to correct position.
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4. Load desired track address from switches into register using load switch.

5. Set increment, decrement switch if the track address register is to be

incremented or decremented at the start of each command.

6. If the track address is to alternate on seek commands from the register
address to the switch address than set the repetitive, initialize switch
to repetitive. If the disk drive is to be restored to track 000 by the
initialize function (not track address) then set the switch to the ini-

tialize position.

7. If the command is to be processed continuously then set the load,recycle

switch to the recycle position.

8. The command can now be started by moving the clear, load command switch

from the clear to the load position.

9. If the command is being processed continuously (recycle on) the command
sequence can be terminated by moving the load command switch to the clear

position.
TESTER OPERATING SEQUENCE FOR CE ALIGNMENT

1. Seek to proper alignment track and put load command switch in clear position.

Then select the proper disk and head regqguired for C.E. alignment.
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APPENDIX B
DT6020 DISK TESTER OPERATING DESCRIPTION

General

The tester is composed of two basic registers; the address register and the

data register. The address register contains the address of the data block.

The data block pattern is contained in the data register. The data register

also contains position information when used in the repetitive seek mode

(See Section B-8).

The five basic commands are: seek, read address, format, compare, and auto-

matic.

Switch Function Description

File Simulate - allows the tester to simulate a disk drive for the purpose
of tester debug. A disk drive must not be connected when using this mode.
Select PC - allows display of program count bits 0 and 1.

Select error - allows display of error conditions (compare and no sector).
Load Top - loads information from the register switches into the data (top)

register.

Load Bottom - loads information from the register switches into the address
(bottom) register.

Head Increment - allows all data commands to increment the head address.
Position Increment - allows all commands to increment the position address.
The head increment mode must be functioning to allow the position increment
if a data command is being processed.

Disk Increment - allows all commands to increment the disk address. The
position increment mode must be functioning to allow the disk increment.
Error Stop - If an error occurs (comapre or no sector) and the switch is in
the stop position, the error condition will be displayed and the tester will
halt in program count 00. If its a compare error (compare command) then the
incorrect data will be in the data register. If the header address does not
compare with the address register, then a no sector found error (read header

or compare command) will exist.
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10.

11.

Initialize - allows tester to initialize the disk drive unit to track 000

during a seek operation. This position is to be used for seek commands only.

Repetitive - allows repetitive seek operations between the address in the data

register and the address in the address register. This position is to be used

for seek commands only.

Recycle - allows command to be continuously recycled.

Clear - allows resetting of all tester functions. This must be done prior to

the start of every command.

Load command - loads commands as determined by command select rotary switch
(See Section B-11).

Command select - (see Section B-10). The five positions are:

a. Seek - moves read/write heads to the address in the address register. 1In
the repetitive seek mode, it moves the heads between the address in
the address register and address in the data register. 1In the initialize
mode, it moves the heads to track 000.

b. Read Address - reads the header of each data block into the data register.

c. Format - writes data from the data register in the format cof Section "C"

d. Compare - compares all data read in the format of Section "C" to the data
in the data register.

e. Automatic - writes and compares all combinations of an eight bit word in

the format of Section "C".
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C. Data Block Format:

moex |_[ L[

| 1] 2 [H] DATA |
Gap1 — Used to enable heads (time determined by tester}
Gap2 — Used to sync read circuits (time determined by tester)
Header — Track Identifier
1 bit — Head
9 bits — Positioner (Cylinder)
1 bit — Disk
5 bits — Spare
Data — Repeating 8 bit data byte

Written from data register when Format Command
Read into data register when Compare Command

D. Tester Interface Jumper Options - Remove bottom plate to change jumpers. All

testers are factory jumpered for Standard Interface.

1. Seek Busy - Jjumper FCOl to FC02 for Standard Interface.
Seek Ready - jumper FCO0l to FCO3.

Also the busy jumper on the disk drive backpanel must be placed between
Busy 1 and A2-42 if the normal seek ready line is not used (for example -

2. Top disk select on low output - jumper WP08 to WP07 for Standard Interface.
Top disk select on high output - jumper WP08 to WP06.

3. Double frequency read data bit - jumper FC28 to FC27 for Standard Interface.
NRZ read data bit - jumper FC28 to FC26.

E. Normal Operator Functions¥*

1. Seek Mode

a. Put command rotary switch in seek position.

128 T~
iJ . L9

d seek address intoc B reg. (momentarily press load bot. down after
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c. Put recycle switch (RECY) up if command is to be continuous.

d. Move load switch to clear (down) and then move up to load command
position. Command is now being executed.

e. If B reg. (seek address) is to be incremented by one, then put
positive increment in up position.

f. If seek address is to be switched from B to D reg. put seek repetitive
switch (seek rep.) down. The disk drive will now move between the
respective addresses. The D reg. can be loaded a given address by
setting reg. switches and pressing load top to up position.

g. For an automatic seek to address zero move seek initialize (seek init.)
switch up.

h. To stop command, put recycle switch (RECY) down if it was up. If it
was down, only 1 command sequence was executed.

i. The following switches have no effect on the seek operation: bottom
head, error stop, head increment, disk increment, select PC error.

j. The file simulate (file sim.) must be down. This switch is to be used
for tester debug only. It simulates signals from the drive for debug
purposes.

Format

a. Seek to starting address (See Section E-1).

b. Load data to be written in D reg. by setting register switches and
momentarily moving load register switch up (load top).

c. Put command rotary switch in proper position.

d. If command is to function on both heads, put head increment up.

e. If command is to function on all positions, put position increment (pos.
inc.) up.

f. If command is to function on both disks, put disk inc. up.

g. If command is to be continuous, put recycle switch (RECY) up.

h. Seek init-rep. switch must be in center position.

i. File sim. switch must be down.

j. To start command sequence, press load switch to clear position (down)
and then up to the load command position.

k. The error stop switch and select PC error have no effect.

Read Header

a. Seek to starting address (See Section E-1). Usually this is track 000.

b. Same as Section E-2, steps c through j.

c. The header address is read into the D req.

*Assume all switches down or in center position on momentary switches at start of

each command.
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o

If the error stop (err. stop) switch is on (up) and if B. reg. address
does not compare with the header address read then a no sector (no sect.)
error is indicated and the tester stops. To see the error indication,

select PC-error switch must be in select error position.

Compare

a. Same as Section E-3, steps a, b and d.

b. If the error stop switch is on and the data in the D reg. does not
compare with the data read, then a compare error is indicated. To see
the error indication the sel. PC-error switch must be in select error
position. When first starting the command, the data reg. can be loaded
with the proper data by putting the error stop switch on when starting
the command. An error will occur and the data in error is left in the
D reg. (which in this case is the correct data). Loading the command
again will then properly start the command.

Auto

a. Same as Section E-3, steps a and b.

b. The data in the D reg. is written, compared and incremented by one
until it rolls over (all ones). This completes one command sequence.

c. If the error stop (err. stop) switch is on, and the data in the D reg. does

not compare with the data read then a compare error is indicated. The
data in error is not read into the D reg. as in the compare mode. If the
header address does not compare with the B reg. then a no sector error

is indicated.
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