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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 period 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, €0 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 N (March, 1977)

WESTERN DYNEX CORPORATION

3536 West Osborn Road

Phoenix, Arizona 85019

Ph. (602)269-6401/TWX (910)951-4287
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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 mocdels 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 equipment. 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 qualified product certification program --
guarantying that each unit meets the highest standards for operational tolerances,

data reliability and media interchangeebility between drives.

Western
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SERIES 6000 DISK DRIVE
TOP LOADING

SERIES 6000 DISK DRIVE
FRONT LOADING
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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

choice 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 for bulk storage, plus
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:
O Head positioner mechanism
O Rotational drive and cartridge loading system
O Electronics module
O Operator control panel
O 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 unique photo-optical system provides position and directional informa-
tion to the actuator servo control during each 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 (recoverablgl errorn
rate -- less than one bit in 1010 bits transferred. Error producing power line

transients are effectively 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

Waestorn
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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 portable 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.

Wastern
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1.2 System Specifications and Configurations

SERIES 6000 SPECIFICATIONS

Disk Configuration Head Positioning Accuracy
® Removable only or fixed and ® Within 200 millionths of an inch
removable
® Front or top loading Head Positioning Repeatability

® Within 50 millionths of an inch
Storage Capacity

® 25, 50 or 100 megabits Rotational Latency

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

® IBM 5440 Top Loading Type
® IBM 2315 Front Loading Type Mean Time Between Failure (MTBF)

® Greater than 5000 hours
Recording Density

® 2200 BPI Mean Time To Repair (MTTR)

® Tess than one hour
Track Density

® 100 or 200 tracks per inch Recoverable Error Rate

® Less than 1 bit/1010 bits transferred
Cylinders per Surface

® 203 with 100 TPI or, Non-Recoverable Error Rate

° .
406 with 200 TPI ® Less than 1 bit/1012 bits transferred

Sector Formatting Air Filtration

e 8, 12, 14, 16, 20, 24 and 32

. ® 0.3 micron, pressurized
sectors/track. Others available.

DC Power
Disk Rotational Speed

® Internal DC power supply
® 1500 rpm

® 2400 rpm

I+

2%

I+

2% AC Power

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

1.562 MHz @ 1500 rpm ® 208 or 230 VAC + 10%, 50 Hz + 2% or
2.500 MHz @ 2400 rpm

2.540 MHz @ 2400 rpm

Data Transfer Rate (BPI)

Western
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Mounting
® Standard 19-inch RETMA rack
® 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
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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, I/O 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) D164G1

Terminator PWB 120 ohm cable termination Cl31G1l

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 DCAl47

*Specify TPI, BPI and sector format when ordering

Service Hardware

Item Description Part Number
CE Cartridge (Top Load) Certified disk for disk drive align- DCAl48
ment
CE Cartridge (Front Certified disk for disk drive align- DCA189
Load) ment
PWB Extender Extends circuit cards away from Cl134Gl1

module for service access

Disk Exercisor Off-line test unit DE5020

(continued on next page)

Western HNGEEE——
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Service Hardware (cont’'d.)
Item Description Part Number
Disk Suitcase Tester Off-line test unit with data transfer DT6020
Dummy Sector Ring (Top Sector Amplitude "standard" DRD191P1
Load)
Dummy Sector Ring (Front Sector Amplitude "standard" DRD192P2
Load)
Head Spacer Used to prevent head loading during B098PL
servo setup
Cleaning Wand 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

Waestern
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SECTION 2 -- OPERATING PROCEDURES

2.1

OPERATOR FUNCTIONS

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.

Depress the "Disk Power" switch "ON". The Disk Power lamp will come "ON"
—-- indicating the internal power-on sequence has been initiated.
When the "Safe" lamp comes "ON", power-on initialization of the drive is

complete. A _rSafe" indication requires approximgtgly 25 seconds from

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 "Safe" 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".

Note:
2.1.1 Power-On Procedure
1.
2.
power agglication.
3.
2.1.2 Disk Cartridge Load Procedure
1.

If the "Disk Power" lamp is "OFF", perform steps 1 and 2 of the Power-On

Procedure.

Westarn
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2. 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
the cartridge, and then close the access door.

3. 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

operating sequencing has been initiated.

4. Approximately 90 seconds after depressing the "Disk Drive" switch "QN",

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

on-line user control.
Note: An interlock prevents disk rotation if the cartridge is not

properly seated.

2.1.3 Disk Cartridge Unload Procedure

1. 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

state and may be removed at this time.

2. 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

cartridge from the drive.

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
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.

Westorn I
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2.1.4 Power-0Off Procedure

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.

Warning: Except under "Emergency Conditions" (see Section 2.1.5), the
R ]

Power Off Procedure should never be performed without first
Never Lf1rSt
initiating the Cartridge Unload Procedure. If the cartriage

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"). In 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 emergsncy condition be detected, the head
carriage will automatically retract and the "Safe" lamp will come "ON" --

allowing cartridge removal. Howaver, should the operator detect an
N

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

_Emergency Unload by depressing the "Disk Powern switch to "OFF", to

unload the heads, retract the positioner and remove all unit power.
Note: Data may be lost, if the system is in a Write Data mode

and the Emergency Unload Procedure is performed.

2.1.6 Disk Cartridge Handling

Within each disk cartridge is a precision disk with an extremely thin magnetic
coating which serves as a recording medium. Since the read/write heads "fly"
only a few microinches from the recording surface, yet do not touch the surface,
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 long, it can be seen that extremely small areas of damage, or

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

can render a disk cartridge inoperable with possible loss of customer data.

Western DR
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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. Keep 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 ligquids, 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.

Western IR
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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.

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

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.

6. Replace the top cover.

Western
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3.2

7.

The disk drive is now ready for installation per Section 3.3

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.

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 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;

3.3 Installation Procedures
Warning:
should be carefully inspected for contamination.
and 5.3.3, Disk Cleaning.
3.3.1 Rack Mounting Procedures (Ref. Fig. 9-22)
1.

Waestern
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Install 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).
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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: An 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. The

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

Waestern
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10.

11.

12.

13.

14.

Waestern

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.

DYNEX -4
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3.3.2 AC Power Connection (Ref. Fig. 9-1)

Each 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

RPM
SECT
VOLT
AMPS
CE
TPI
INT
Hz
BPI

A pre-wired,

DD-6222
TA

Tel LS

OR
S

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)

230 VAC (primary power, pre-wired)

2.3 Amps (primary power load, maximum operating)

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

204 type interface (204 - Customer I/0 Interface)

50 cycle (primary power frequency)

2200 bits-per-inch recording density

Recognized under the Component Program of Underwriters

Laboratories Inc.

r

Western ‘|

RPM

VOLTS
AMPS

LCE

DYNEX S/N 4012 N
MODEL DD-6222-TA2C

2400 TPI 200

SECTOR 24 INT 20%

230 Hz 50
2.3 BPI 2200

SAMPLE UNIT LABEL

3=-conductor power cord is supplied with each unit.

Waestern
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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.
c) 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/0 connectors are physically wired in

parallel -- accepting two I/0 cable connectors for daisy chaining disk drives,
m——————

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
/O CABLES TERMINATION PWB
\ . ’ ‘
£
L4
l 64 64
v ] L
{ ) + ‘ , * + ] ;
TL] g 0 o0
\_/ \\_,; \\_’l \\_,l
DRIVE DRIVE DRIVE DRIVE
1 2 3 4
FIGURE 3-1

western 1/0 CABLE CONNECTION
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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/0 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 (L, 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)

BC/ sc/

HWN=
BDWN =

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

Waestern
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3.3.5 I1/0 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+.6V 3.6+.6V
120Q 120
45 MA MAX.
R---- —
END UNIT TERMINATOR
RESISTOR
36+.6V 170 4 UNITS 3.6 +.6V CONTROLLER
120 120 Q
X -

R

MAX. CABLE LENGTH 35 FEET

«
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.

Waestern
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Table 3-1
I/0 Signal Listing

Backpanel I/0 Cable
Location I/0 PWB Conductor

(Slot and Pin) Pin No. Number Logic Name and Function
A5-48, A3-50 3 1 roA8-I#°frack (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-L ¢(4Track (Position) Addr. Bit 6

A5-47, A3-45 4 4 RDA5S-L32Track (Position) Addr. Bit 5

A5-45, A3-43 6 5 RDA4-L/« Track (Position) Addr. Bit 4

A5-43, A3-41 9 6 RDA3-L ¢ Track (Position) Addr. Bit 3

A5-41, A3-39 10 7 RDA2-L “ Track (Position) Addr. Bit 2

A5-39, A3-37 12 8 RDA1-L* Track (Position) Addr. Bit 1

A5-37, A3-35 14 9 RDAO-L ' Track (Position) Addr. Bit 0

A5-22, A2-38 24 10 RDAR-L Track Addr. Restore (Demand Addr. Reset)
A5-46, A2-35 5 12 RDRE-L 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

A5-40, A2-42 11 18 XUNL-L Malfunction ewcecazr | ¢ AN ey
A5-38, A2-44 13 20 XILA-L Illegal Address

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

A5-34, A2-48 17 24 RULC-L Unload Control (Unit Unload){gﬁ;ﬁ;:””””
A5-32, Sel-04 18 26 RLF4-L 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-I., File (Unit) Select 1

A5-35, A4-49 16 31 RHSO-L Head Select Top

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

A5-24, A2-40 23 35 RDAS-I, Track (Position) Addr. Strobe
A5-12, Busy-01 31 37 XBZ1-L Seek Complete 1
A5-14, Busy-02 28 39 XBZ2-L Seek Complete g ocacnPress SECKS
A5-16, Busy-03 27 41 XBZ3-L Seek Complete 3

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

A5-17, Al-38 26 45 XSRT-1, Sector

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

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

A5-11, Al-44 32 50 XSB1l-I, 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) Pin No. Number Logic Name and Function
A5-09, Al-46 34 51 XSB2-1L, Sector Addr. Bit 2
A5-07, Al-48 35 52 XSB3-I Sector Addr. Bit 3
A5-05, Al-50 39 53 XSB4-1L Sector Addr. Bit 4
A5-10, Al-37 33 55 XRDB-L Read Data Bit
A5-08, Al-41 36 57 XRDQ-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" coyductor 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_Bg
ground by the user.
c) Conductors 63 and 64 must be tied together, when ﬁsed.
d) EXAMPLE From Table 3-1: Conductor No. 1 connects to I/0 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 followg: .
Sample: Gxxx{@= RXXX = low level)ﬁxxxf J= RXXX = high 1eve9

4 RLF1-4-L (File Select)

A low level provides I/0 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).

Western
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¢ RHSO-L (Head Select)

For a selected disk (upper and lower), a low level selects the "Top"
head and a high level selects the "Bottom" head. Opposite polarity

selection is available.

* RDRE-I, (Disk Removable FEnable)

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

"Fixed Disk". Opposite polarity selection is available.

¢ RDAO-8-IL (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-I. (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-I. (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-1I. (Write Data Mode)

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

to the write amplifier circuitry.

fwoe _
* RDWP-1, (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.

Western
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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-L) 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/0O interface -- as

read from a previously selected Disk, Track and Sector.

e RULC-I. (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/0 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-L (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 (RLFl-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 Ready (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-IL (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

Woestern IIEE——
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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-I) when accompanied
by a subsequent valid address.

» XIND-L (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/0O 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 pulse represents a data "1" bit in the "Double Frequency" data

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

* XRDQ-L (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-L {Sector)

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

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

# XUNL-L (Malfunction)

This line indicates to the I/0 Interface that a "malfunction" has occurred
within the disk drive.

Waestern
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s 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)

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
1. Write pulse oscillator frequency variation must be less than * 0.25 percent.
2. Leading edge sector pulse variations, with respect to any one sector pulse to
a fixed point on a disk, is * 30 (t 20) microseconds maximum.
3. The relative position of all sector slots to their nominal position is no
greater than * 30 (* 20) microseconds.
4. Maximum disk speed variation is * 2 percent.
5. Maximum write/erase gap variation is 28 (20) microseconds maximum.
6. Maximum read recovery time after a write, erase or head select is 30 microseconds.
7. 30 (20) microseconds of valid "zeros" must be allowed for phase locked loop

acquiring and polarization to guaranty valid data separation.

Westorn
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I‘— 75 MICROSECONDS MIN.
(52 FOR 2400 RPM)

XSRT-L | I
|
|
XWDM-L | |
| |
— L —
XEDM-L I
| T | |
| | |
RRDE-L(V) : I I |
1
I
|
I

.

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®>
]

(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 oscillator clock to read clock, etc., takes approximately +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
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| ° | ! | °
RWDF-L(T) m I | | l___l—-

] 1
—>| |<— 640 nS (400 nS FOR zztoo RPM)
XRDQ-L |_] | | | |

L(2)
XRDB-L DOUBLE FREQUENCY ]—[
NRZz oPTION (3) B [

(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 3-5
DATA BIT TIMING

XIND-L | '
——>| |<—- 600 S (400 FOR 2400 RPM)
XSRT-L (LAST) | |

XSBO-4-L I_ T

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 IS
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XDAS-L I I T
—bl H—0.5uSMAX --—l I‘—o.zus MIN

xBz_ -L(2) l
—>| 8 45 MIN to 3 SEC MAX l-q—
XILA-L I |
l ----- T ———

(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 OI' OPERATION

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

N p—
EXCLUSIVE “OR",
ONE SHOT MSI AB + AB NAND GATE LATCH
‘— | o ———
l“)R” 0 ﬁ
AND [Def— _}
Cemese—
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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)

NAOT o]

02 — NA0O
LOGIC NAME

03 e

LOGIC LEVEL (1 =TRUE, 0=FALSE)

SOURCE ELEMENT (NA=NAND)

~=— DABC 1SO NASO = DABC =DABC—-H

SOURCE LEVEL
(SO=ORIGINAL SOURCE)

— ACTUAL SIGNAL NAME IS

DABC 1SO N
SO NAOO 18B=DABCB = DABCB—H

T— STRUCTURE LEVEL OF DABCA-L
ORIGINAL SOURCE

SHORTHAND FORMS

0SC=DABCC-L
= DABC OSC NASC

DXYZ 180 NASO = DXYZ = DXYZ-H

DXYZ 181 NAS1 = DXYZ1=DXYZ1-H

[

DXYZ 182 NAS2 = DYXZ2 = DXYZ22—-H

1

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
RXXX-H = RXXX

low level
high level

o

FIGURE 4-1
Western LOGIC STRUCTURE AND NOMENCLATURE
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PWB Locations

The Series 6000 electronics module contains four (4) Printed Wire Boards, which

plug into a backpanel assemkly located at the rear of the unit (See Fig. 9-1).

PWB location is as follows:

Slot
Slot
Slot
Slot

A fifth PWB

A sixth PWB

4.3

Al
A2
A3
A4

VFO, Sector Counter PWB
Control PWB

Servo PWB

Data PWB

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

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

PWB Module Circuit Functions

1.

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

This PWB contains the following circuits:

VFO (variable frequency oscillator) circuit. The basic VFO circuit
"locks" onto the frequency of the incoming raw data. The incoming
data is then delayed and compared to a VFO flip-flop for decoding
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.

To avoid a CE alignment when replacing this PWB, R84 should be set

per Section 6.3.5, Circumferential Head Alignment Procedure.

Control PWB (Ref. Fig. 9-7, Sh. 1, 2 & 3)

This 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 adjustments are required when replacing this PWB.

Waestern
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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 Regulator 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 NG
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POWER
ON

YES

UNIT
SELECT

Froe secees”

—® YES (RLFS TRUE)

ENABLE
TRANSMITTERS

“AND"

XBZY vsy
XUNL ceose

FILE
READY

DERY Sree n 5,;;)/ (picirac Jrunwu)

ENABLE
ENABLE ENABLE ENABLE TRANSMITTERS
RECEIVERS TRANSMITTERS Ri’:';?\'/-; RECEIVER {AS SELECTED
REDM[:‘/MJ( XFRY RWDM BY RDRE)
RDAR 277 XWPM RRDE
-, . XSBO-
RDAS 5ot XILA Tesre xu\?D4
XSRT
] ENABLE
ENABLE RECEIVER
TRANSMITTERS 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 1/0O identification). See Fig. 9-1 Loc. 8C

RLSF-L (UNIT SELECT) . XBZY-L (BUSY) 1.
i / 2. / 2.
,q(fil’(

¢ o sc 3. BC 3.

4, 4.

FIGURE 4-2
UNIT SELECT FLOW CHART
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Load and Unload Sequence Flowchart

The following flowcharts (Fig's. 4-3 and 4-4)
Load and Unload sequence.

tion.

illustrate the disk unit

See Section 4.4.3 for detailed circuit descrip-

 YES |

DRIVE POSITIONER TO TRACK 000? I NO

START
LOAD
POWER NO TURN
ON POWER
ON
YES <«
UNLOAD YES DEPRESS DRIVE it P "w 7o,
CONDITION SWITCH “OFF”, ~ D PUISE wipls
EXISTS? WAIT FOR TDTS -
P o TO 3P es
START DRIVE MOTOR (DMTE),
SAFE LAMP OFF, . .
ENABLE TIMER (TLHD) - Cae  gcap Temens (c0 sex)
A
TIMER
ELAPSED
(TLHD)? NO 5 A e Ctmsd Ve dud. Xid VP N2 AN
Wl Th prrceree T gesies ovl (Sa )‘e';*)

o 7t r’?f’ﬂo/v/c’/gﬂr o

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

YES ‘
_ \ 4
TIMER
ELAPSED
{TLHD)? NO
YES ¢ ¢
READY LAMP ON, IF UNIT DOES NOT LOAD
READY TO USER IN 2 SECONDS, STOP
{(XFRY) LOAD SEQUENCE.
(FUNL SET)
D UrichAD Clnpirror’
FIGURE 4-3

‘Western
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POSITIONER SWITCHES FROM SERVO TO
RETRACT ELECTRONICS AND DRIVES
POSITIONER TO FULL RETRACT
POSITION, UNDER HIGH VELOCITY
CONTROL, READY LAMP OFF, DISABLE o0 TP
FILE READY TO USER (XFRY) T

EMERGENCY?
(FUNL SET)

NO ‘L

DRIVE POSITIONER TO FULL
RETRACT POSITION UNDER LOW
VELOCITY CONTROL, READY
LAMP OFF, DISABLE FILE
READY TO USER (XFRY)

7
/ |
P y RETRACT?
2.5 1P I NO
YES ‘L
TURN DRIVE
MOTOR OFF

ROTATION
< 100 RPM?

25 SEC TIMER

ELAPSED?
(TDTS) I NO

I SAFE LAMP ON

FIGURE 4-4
UNLOAD SEQUENCE FLOWCHART
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4.4.

3

Unload (Normal and Emergency)

See Figures 4-3 and 4-4

Waestern

1.

Normal Unload (FSLD set, Control PWB; Fig. 9-7, Sh. 3, Loc. 1l0E; and
SULS-L, Control PWB; Fig. 9-7, Sh. 2, Loc. 1l1lE)

contace E-11 34 L
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
crrfec S~F SH3
Load Latch FLDL is reset to start the normal velocity unload sequence.

FT R evcH DUECR
A normal Ys}ggitx?%gagig condition can also be generated by I/0 control.
That is, FSLD (Stop Load) can be set by RULC-L (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" S?giH
(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:

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

® 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-IL (Demand Address Clock) triggers TBZC (Busy Check,
100 ms one-shot). If DLSL-L (Lock Servo Loop) "AND" DDAR-L (Demand
Address Reset) are both true at the end of the 100 millisecond time
period, then FUNL NAO5 sets FUNL.

DYNEX =
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If the heads are not loaded within two (2) seconds after FLHD-H (Load
Heads) goes true, FLBﬁ—H "AND" FFWS-H (Forward Slow) generates FUNL NAOl
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-I. (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 NAO4 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 NAQ3, 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
millisecond 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. 1l0E) 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 NG
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4.4.4 Positioner Operation

The moving part (head carriage) of the positioner assembly is composed of a voice
coll, velocity transducer magnet, position transducer scale, and read/write heads.
The stationery part 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: Electrically, 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
] I
| L
| |
DPTI-L | |
| v I I
! I i I
~ TRACK —150 —50 —1% 204 100 TP1 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 false 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 (FDAHN, FDAO-7; See Fig. 9-6, Sh. 2, Loc. 8F), which is held
reset during the load operation by DDAR-L (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 counter. This counter will roll over from all one's
to all zero's to give the servo its home address (track 000) at approximately 1-1/2

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
QDAQ-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-FCA0-7, 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

Western
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applied to the voice coil through a powex 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. 5E, 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 (DLSL-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 (IC41l; 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. 9-7, Control

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-1., Demand Address Strobe; See Fig. 9-7, Sh. 3, Loc. 11D), then the
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DPTI-L H
(A3-01) H

i
FPTE-H ulll

X+0 PHASE
(A3-TP1)

|
|

DPCL-L ===
(A3-TP2) ]

Qucao-L
(A3-TP11)

] I | ]
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(A3-TP3)
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(A3-TP4)
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DLSL-L _-—==
(A3-05)

:
I

DDFH-L

DDFOQ-7-L, FRVS-L = o= == ==
TRUE LEVEL NULL POSITION =

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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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 Q13, 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 velocity (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 ?ositioner 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 Fig. 4-7. Jumpers on the Servo PWB
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(Ref. Fig. 9-6, Sh.

Series 6000
DISK DRIVE

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 DRIVE

TRACK 2

X+0 OV

100 TPI POSITIONER (OBSOLETE)

200 TPI POSITIONER ON
200 TPI DRIVE
TRACK 4

200 TPI POSITIONER ON
100 TPI DRIVE

TRACK 2

3 4
— -~
/ AN / N\
/ \ / \
/ \ / !
N\ /
g

5 6 7 8
3 4

== == == =100 TPl POSITIONER (OBSOLETE)

s = 200 TPI POSITIONER

FIGURE 4-7

100-TP1/200-TPI 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. In this circuit, a crystal
oscillator (Ql1 and Q2 on Control PWB, See Fig. 9-7, Sh. 2, Loc. 11B) 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 NAO2.

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/0 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 VWVrite Circuits

Double frequency write data is received from the user by way of the Write Data Pulse
{(RWDP-L) line. The writing process is under complete control of the 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
faise) current immediately starts flowing through the head "write coil" -- erasing

previously recorded data, even though no Write Data Pulses are beincg 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 (Fig.
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 tracks

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: write current without

erase current, erase current without write current, and multiple heads selected.

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 Q25, 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.

Output 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.
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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 freguency 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 t 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.
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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 cartridge 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)

® 45 VDC
® 124VDC
® _24 VvDC
[ ]

DC and chassis ground

Jack J11 (Fig. 9-8, Sh. 2, Loc. 1l1lD)

® 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

1+

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

® TLine filter, FL1 (Loc. 1l1lE)

® Control transformer, Tl (Loc. 10D)

® Ferro-resonating transformer, T2 (Loc. 9D)
® Resonating capacitor, Cl (Loc. 9C)

® Contactor relay, K1 (Loc. 9E)

® Bridge rectifiers, BR1 & BR2 (Loc. 8D)

® TFilter 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 K1l and control transformer Tl. The control trans-
former (T1l) "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:

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

® plug 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
e Pin 6 -- DMTEB-H (Motor Enable)
® pin 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
1l 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 supolied 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 (IC1l).
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
Q1 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
ncrmally 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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4.8.2 Dynamic Braking Circuits (Ref. Fig. 9-10, all revisions)

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 gate 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 CRI11.
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 ICl (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 windigpg through brake

resistor R2.
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During the maintenance procedures, varicus plugs and connectors must be connected

or disconnected for certain operations.

plug function and location.

TABLE 5-1

Connector Location Table

Table 5-1 provides quick reference to

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. 9G
Fig. 9-8, Sh. 2, Loc. 4E
P2-J2 Cable, connecting Positioner Drive Tran- Fig. 9-1, Loc. 6F
sistor (heat sink) to the PWB backpanel. Fig. 9-12, Sh. 1, Loc. €E
& 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-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. 1lOF
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-J7 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 Egnction 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
Pl12-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. AF
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. 10E
to Plug P6.
P21-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

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

Although safety

been unloaded and the

shields and covers are used,

"Disk Power" switch is

"Off".

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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2. 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.

3. 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

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:
Warning: Do not load the heads unless called for.

. Remove power from the disk drive

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

1

2

3. Remove the magnetic shield (2 screws) from top of magnet assembly.

4. Remove the head air flow cover.

5 Ensure head carriage is in the fully retracted position.

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

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

8. 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.

5.2.2 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.
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 1lid 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, i3 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 eguivalent 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 irregularities. 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
| 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 —
LINT & DUST
<— HEAD FLYING DISTANCE AVERAGE SMOKE
57 MICRO INCHES PARTICLE
/ e —— ‘
r-"'-— 250 MICRO IN.
DISK SPEED 93 M.P.H. TRACK 0 (2400 RPM)
\\ \ AL\UMIQA SU\BST'QE\\\\
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 21 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
Remove the top cover (3 screws, each side) and the air flow cover.

3. OQ-tips are used for cleaning heads. Soak one end in ¢1 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 also 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 cauticn 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: Do not 1lift the heads off the load ramps during inspection or

L[|}
cleaning of the heads. This can cause serious damage to the head

assemblies.

)28
& O

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.

LIGHT SCRATCHES WITHOUT
OXIDE BUILD-UP, Head may
be used.

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

SLIGHT OXIDE BUILD-UP,
Clean head.

FIGURE 5-2

INSPECTION OF READ/WRITE HEADS

u
i
W
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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 ramps 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 colil 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 Procecures.
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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.

11. 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).

2. 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 acjustment 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 specified timing limits with respect to a CE disk reference

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

Waestern
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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
. Disconnect AC power from the unit.

1

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. Install 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 0.0l 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. Install 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).

Westorn NN
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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 8, 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).

1l4. 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

1l. 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 % 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. 1Install 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 PMD10K60

devices respectively.

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

Removal

1. Remove disk cartridge from disk drive.

Disconnect power from disk drive.
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Remove top cover (3 screws, each side).

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

I.oosen the head "lead" spring clamp screw such that the springs for the
two (2) upper heads can be remcved.

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

Disconnect the head connectors from the Data PWB mating connectors.

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.

4

-

5.

6.

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).
Tighten the head lock screw until there is approximately 0.01 inches

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

nut.

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.

The new head should be positioned to the same approximate location

(front-to-back) as its adjacent head. If both heads (set) are replaced,

position the two (2) heads to the same approximate location as the lower

head set.

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.

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.
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Clean the heads per Section 5.3.2.

Insert a clean, spare disk cartridge into the drive (Do Not use the CE

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.

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
position.

11. 1If heads are flying with no head/disk interference, proceed to adjust (if
required) the head lead spring and clamp for correct (interference-free)
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

. Remove disk cartridge from disk drive.

. Disconnect AC power from disk drive.

. Remove top cover (3 screws, each side)

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

4. 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
to maintain head separation.

Disconnect head connectors from Data PWB.

. Remove all connectors from the backpanel PWB's and remove the PWB's.

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
easier access to the lower heads.

7. Remove head lead holder and the voice coil harness (plug Pl) cable clamp

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

11. Slide the ramp support f(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.

3. 1Install head spacers.

4. Inspect carefully for correct seating and installation.

5. Install head lead springs into their respective clamps.
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10.

11.
12.
13.
14.
15.
16.
17.

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.

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.

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.

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

Install 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 cf the bed

casting and to its far forward position.

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

Clean the heads per Section 5.3.2.

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

Install PWB's into backpanel and insert connectors previously removed.
Connect head connectors to mating Data PWB connectors.

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

Connect AC power to the disk drive.

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 surface.

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 6.4.7 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.

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. Fixed Disk Assembly (Top Load Units)
Removal
1. Disconnect AC power from the disk drive.
. Remove top cover (3 screws, each side).
. Remove rear blower assembly (3 screws, one connector).
. 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).

Western
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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.
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 nust 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 1is 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 wer Section 5.4.11.

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

W N
PR
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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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14. Remove the disk clamp screws (8) and remove the disk.
Installation
1. 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.

4. Connect AC power to the disk drive.

5. 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.
interference 1is detected, immediately unload heads by moving
the carriage to its fully retracted position.

6. 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.

7. After verification of disk data integrity, 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.
10 Upon verification of performance, replace all covers and return unit to
normal operating status.
5.4.11 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.
3.

Loosen transducer set screw.

Turn transducer out and remove from unit.

Installation

5.4.12

Install 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.

Locate transducer at approximate same position as previous transducer

and secure set screw. Use the dummy sector ring as a measuring reference.
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.

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.

Upper Sector Transducer Assembly -- Front Load (Ref. Fig 9-15, Sh. 1)

Removal

7.
8.
9.

Remove positioner head cover (2 screws).

Remove disk cartridge air cover (loosen 2 screws and remove clamp).
Remove the 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 attached to the casting.

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.

Loosen the two (2) screws that hold the transducer in place.

Remove the cable clamp screws (3).

Remove the transducer and cable assembly.

Installation

1.

Waestern
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the two (2) clamp screws.

2. Locate 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.
. 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. 1Install 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.

Waestern
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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. 1Install 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.

3. 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.

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).

Westorn I
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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 frequency).

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.
3. Check drive motor for correct operation prior to installing unit skins.
4. Reassembly 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 gide, 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 P11l (See Table 5-1).
7. Remove Jl2 (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 NN
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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.
2. Remove top cover.
3. 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. Install 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 regqulator voltages.
. 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.)

Western NN
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Installation
1. Install switch panel by reversing above removal procedure.
2. 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.

Western NN

3 DYNEX

A A Perri Company



Series 6000
DISK DRIVeE

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
DCA148 CE Cartridge (Top Load) 1 2
DCA189 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
Cl34G1 PWB Extender 1 2
HAA149P1 Cleaning Wand 2 5
B0O98P1 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 NN

-1 DYNEX

IR A Perri Company



Series 6000
DISK DRIVE

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/

Sequence Adjustment Limit Values

1. 1Install dummy sector ring.

determine disk cover adj. requir-
ments.

*TP12 = Single-slot sector ring

. 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.)

EXPANDED PROCEDURE

1. Install dummy sector ring.
Warning: Be careful not to contact the transducer when seating the dummy
ring on the spindle. Turn the ring slowly and ensure that it

does not touch the transducer.

2. Sync scope Channel 1 on TP12 (single-slot sector ring) on the VFO PWB.
will occur once per revolution when motor is turning at full speed.
Connect scope Channel 2 to TPl on the VFO PWB.

4. 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.

Wostern I
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TPl on the VFO PWB must produce a peak-to-peak amplitude equivalent (% 10
percent) to the index slotlamplitude 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 NG
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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

r

Sequence

1. Install dummy sector ring.

2. Sync scope Ch. 1 (VFO PWB)

3. Connect scope Ch. 2 (VFO PWB)

4, Enable drive motor (manual)

5. Check and adj. P-P amplitude (Ch. 2)

Note: When setting amplitude, be
sure to compensate for speed
variation (2400 RPM or 50 Hz)

Check transducer height (between
disk cover and top of transducer)
Per Section 6.3, check Circumferen-
tial timing range of IC34 (VFO PWB)
to determine disc cover plate adj.

requirements.

Test Points/
Adjustment

TPO
TP1

TP1

R84 (CE Align)

Limit Values

* 10% of dummy sector
ring amplitude stan-
dard (pos. pulse lst),
When re-adjusting,
set for + 5%.

1.25 + 0.015 inches

EXPANDED PROCEDURE

3.
4.

Waestern
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Install 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.

Sync scope Channel 1 to TPO, VFO PWB.

when motor is turning at full speed.

Sync will occur once per revolution

Connect scope Channel 2 to TPl, VFO PWB.

Enable drive motor per Section 5.2,

Warning: Do not load heads.

Special Procedures.

Note: Scope will not sync if transducer amplitude is very far "off", or

* " .
motor 1s not turning.

I A Perri Company

6-4



Series 6000
DISK DRIVE

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 t 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 t 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.

1ll. 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) IC34 (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).
b) If the transducer location is moved or changed for any reason,
the transducer must be re-checked for amplitude.
c) IC 34 is adjusted by R84 on the VFO PWB during CE alignment.

Western
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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

Test Points/

Sequence Adjustment Limit Values

. Install dummy sector ring.

Sync scope Ch. 1 (VFO PWB) TPO* or TP12*

Connect scope Ch. 2 (VFO PWB) TP2

. Enable drive motor (manual)

.  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)

g w N

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.)
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.

-

*7PO = Front Load, Multi-slot sector ring; TP12 = Top Load Single-slot sector ring

**nits 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).

Waestern
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EXPANDED PROCEDURE

1.

10.

11.

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
gsector ring). Sync will occur once per revolution when motor is turning at
full speed.

Enable 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 emplitude 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/
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.

. 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

Waestern

check or adjustments. See Section 6.4 for Servo checks

DYNEX

AN A Perri Company

and adijustments.



10.

Series 6000
DISK DRIVE

The rear blower assembly must be installed and functioning.

For the following head alignment checks and adjustments, the Exerciser cable
(see Note below) should be inserted into one of the backpanel I/0 connectors,
with all system I/0 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

i

6.3.4 for Radial and Circumferential Head Check Procedures.

Waestern
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6.3.

2 Radial Head Check Procedure

QUICK REFERENCE

Sequence

Sync scope Ch. 1 on Index (VFO PWB)
Connect scope Ch. 2 (Data PWB)

Move head to "radial" align. track

Check scope display pattern per
Fig's. 6-1 and 6-2.
Note: 1If Radial align. pattern

is not correct, proceed to
Section 6.3.3. If correct,
proceed to Section 6.3.4

(Circumferential).

Test Points/
Adjustment

TPO* or TPl2*

TP3
Top Load
Track 73,
Track 146
Front Load
Track 100,
Track 200,

(100TPI)
(200TPI)

(100TPI)
(200TPI)

Limit Values

*TPO = Multi-slot CE Cartridge; TP1l2 =

EXPANDED PROCEDURE

Western

DYNEX

Refer to Section 6.3.1 for General Head alignment information.

Single-slot CE Cartridge

Sync scope Channel 1 on the index pulse (TP1l2 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

(See Fig. 6-3).

I A Perri Company

(Ref. Fig.

9-5, Sh. 2, Loc.
6F). Changing the "H" jumper allows the cartridge to speed control
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P Y FOK. GCri TR, Br7
'7' .

CE CARTRIDGE: TRACK 73 (100 TP1); TRACK 146 (200 TPI)

APPROACHING TRACK 73 (146) PAST TRACK 73 (146)

Notes: 1. Use the horizontal sweep control to set the two (2) loops across 10 centimeters. Each loop is to be between
4.85 and 5.15 c¢m in length. Sweep setting will be approximately 2 m$S per division.

2. The above CE patterns may also be found on some front load CE Cartridges—depending on the CE Cartridge used.

3. Center node, horizontal variation (end points held constant) of CE pattern is approximately 100 microinches
per 0.2 cm.

FIGURE 6-1
RADIAL ALIGHMENT PATTERN — TOP LOAD UNITS
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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.

Move the positioner to radial alignment track as follows:

© Top Load Units: Track 73 (100 TPI); Track 146 (200 TPI)
0 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).

Observe scope display pattern for each head as specified in Figures 6-1 and

6-2.

If 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

L

Sequence Adjustment Limit Values

1.

Test Points/

From Fig's. 6-1 and 6-2, determine
direction each head (0 or 1) must
be moved.

Move head in desired direction to ‘ Fig's. 6-1 & 6-2
obtain correct align. pattern.
Proceed to Section 6.3.4, Circum-
ferential Head Check.

EXPANDED PROCEDURE

1.

From Figures 6-1 or 6-2, determine which direction each head (0 or 1) must

be moved.

Important: If 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.

Loosen the lock nut and clamp screw for the appropriate head. Align only one

head at a time.

Western
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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 1is 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: TIf 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* & TP1l2*
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.
*TP0 = Multi-slot CE Cartridges; TPl2 = Single-slot CE Cartridges

Westorn I
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£XPANDED PROCEDURE

1.

4.

6.

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)
[») 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 TP0O0 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 * 6 microseconds (19 t 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.
If circumferential alignment is not correct, proceed to Section 6.3.5,

Circumferential Head Adjustment Procedure.
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| ~-——CENTER

|
—~———— 30 £ 6 S ————|
(19 + 4 uS FOR 2400 RPM) | POLARITY MAY BE REVERSED

u

!
|s=— SYNC (NEG) — SINGLE PULSE PER REVOLUTION AT TPO ON VFO PWB
| (40 mS FOR 1500 RPM, 25 mS for 2400 RPM)

FRONT LOAD CE CARTRIDGE: TRACK 95 (100 TPi); TRACK 190 (200 TPI)
TOP LOAD CE CARTRIDGE: TRACK 05 (100 TPI}; TRACK 10 (200 TPI)

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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|-~ CENTER
|

/ |

|
el BT i — \
(19 + 4 uS 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)

R l

- T el

TOP LOAD CE CARTRIDGE: TRACK 05 (100TPI1); 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,
resulting 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 TPO 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 LLOAD 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

A

reference.

Note: If head mounting adj. is re-
re~-check radial head

be-

quired,

align. per Section 6.3.2,
fore proceeding.

If timing pulses are out of spec per

6-3 and 6-4,

ducer timing (Sector Counter PWB).

Fig's. adj. sector trans-

Note: If R84 adj. range is insuffi-
cient, rotate fixed disk cover
"slightly".

Note: Remove GND jumper from pin 9

of Control PWB.

Test Points/

Adjustment Limit Values
TP3 12 us maximum (8 us
maximum for 2400 RPM)
R84 30 £+ 6 us (19 * 4 us
2400 RPM)

for

EXPANDED PROCEDURE

If the timing pulse spread from head-to-head (0 and 1) is greater than 12

microseconds

block is incorrect.

(8 microseconds for 2400 RPM),
Should this be the case,

mounting to the head block reference is necessary.

Warning:

head referencing to the head

readjustment of the head

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,
adjust potentiometer R84 on the
adjust the

then the sector transducer

-— be careful not to

Westorn R

DYNEX

D A Perri Company

"rotational" position is incorrect.
Sector Counter PWB (Slot Al)

wrong potentiometer.

specification with respect to Figures 6-3 and
To correct,

for correct timing
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Note: a) for top load units, the Zixed 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, TP1l2 can be measured to within * 500 nanoseconds and be used
to preset R84 on the new PWB.
3. If all radial and circumferential head alignment is correct, restore the

unit to its normal operating status.

Note: Remember to remove the ground Jjumper from pin 9 of the Control PWB.

6.4 Servo Checks and Adjustments

wma 6.,4.1 Index Balance Check and Adjustment

QUICK REFERENCE

Servo PWB
Sequence Test Points/ Limit Values
Adjustment
1. Connect scope Ch. 1 (Servo PWB) TP5
to Analog Index Signal
2. Connect scope Ch. 2 (Servo PWB) TP6
to DPTI-H, Digital Index Signal. Auto Sync,
Chopped Mode
3. Enable drive motor (manual)
Move carriage forward to load TP5 2.0V + Peak-to-GND (min)
heads and observe voltage swing 3.0V - Peak-to-GND (min)

above and below ground.
5. Adj. Balance Pot (IB) for equal R30
voltage swing with respect to

GND -- maintaining peak-to-GND

minimum limits.

Note: This is an initial set-
ting. Ref. Section6.4.7
for final setting.

6. Observe DPTI, Digital Index TP6 Pos. level when analog

Signal. signal above GND.

Neg. level when analog
signal below GND. (Neg.
edge = track -1% from
7. Unload heads unless required 000)

for other checks.
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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.

2.

3.
4.

Woestern

Connect sceope Channel 1 to TP5 (analog index signal) on the Servo PWB, and

set sensitivity to 2 volts/cm.

Connect scope Channel 2 to TP6 (DPTI-H) and set sensitivity to 2 volts/cm.

Set scope sweep to 10 ms/cm, Auto Sync, and Chopped Mode.

Manually move head carriage forward to loaé heads (both removable and fixed

disks must be installed). See Section 5.2, Special Procedures.

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) .

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.

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.

The heads can now be unloaded unless required for other checks and adjustments.

Note: During Servo PWB replacement, to 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.

DYNEX e
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- 6.4.2 X0 Amplitude, Balance Check and Adjustment

QUICK REFERENCE

I |
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 "XO0".
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 is 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
ik Balance Pot (XB).

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

=21 DYNEX

N A Perri Company




Series 6000
DISK DRIVE

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 reguired 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 adjustind

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

Servo PWB 1
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 t 30% of P-P
for correct sine wave balance about amplitude
GND.
6. Unload heads unless required for
other checks.
Note: On PWB replacement, adjust R160
R160 per steps 4 and 5 above. ’ Al

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 #30 percent of the peak-to-peak
amplitude.
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5. The heads can now be unloaded unless required for other checks and adjustments.

On late model Servo PWB's, an R160 (X90B) potentiometer has been

added to allow adjustment of correct balance (within * 30 percent

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

a" above) to meet

Note: a)
of the peak-to-peak amplitude).
b)
balanced with respect to ground.
c) On Servo PWB replacement, Adjust R160 (per Note

the above balance requirements.

——6.4.4 Up-Clock and Down-Clock Check

This check is to determine that the "directional clocks" are being generated

correctly by the Servo PWB.

QUICK REFERENCE

Sequence

Connect scope Ch. 1 (Servo PWB)
to DUDQ-H signal.

Connect scope Ch. 2 (Servo PWB)
to "X0" signal.

Enable drive motor and load heads

(manual)

Move carriage forward (towards

spindle) and observe "XO" for
correct polarity slope with
respect to sync point
Move carriage in opposite direc-
tion (away from spindle) and ob-
serve "XO" for correct polarity
slope with respect to sync point.
Unload heads unless required for
other checks.
Note: On Servo PWB replacement,
this check is not normally

required.

Servo PWB
Test Points/
Adjustment

Pin 2

TP1

TP1

7’05

TP1

VES

TP1

Limit Values

Sync Point (pos)

Pos. slope, starting
within 1.5V of GND.

Neg. slope, starting
within 1.5V of GND.

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.

2. Connect scope Channel 2 to TPl (X0) and set sensitivity to 2 volts/cm.

3, With the heads loaded, manually move the carriage back and forth while

observing X0 (TP1l).

4, 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.

5. 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.

6. 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

check is not normally required.

[
Servo PWB
Sequence Test Points/
Adjustment
1. Manually unload heads (if loaded)
Depress "Disk Power" sw. to "OFF"
(if "ON")
3. Connect voice coil Plug P2 (if dis-
connected)
4. Connect Exerciser Unit or computer
to I/0 slot A5 or A6.
5. Pre-set Pot "VR" two (2) turns CW R63
Depress "Disk Power" sw. ("ON")
7. Connect scope Ch. 1 to DLSL-L Pin 1
(Control PWB).
8. Connect scope Ch. 2 to analog TP7

velocity (Servo PWB).

(continued on next page)

&

Limit Values

(slow velocity)

Sync Point (Pos)
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QUICK REFERENCE (cont'd.)

L E——
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) 728 = QCDC;
repetitive seeks at three ranges
(0-64, 64-128, 128-192 for 100 TPI XSe= ¢
units; or 0-128, 128-256, 256-384

LDQB
359 = o0
for 200 TPI units). &

4
s

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" |ue CCH2INC Coce]
(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 10, 11 and 13 above. j

_l

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.

2. Depress the "Disk Power" switch (Power OFF).
Connect voice coil plug P2 (if previously disconnected).

4. Insert Test Unit or computer I/O cable into I/0O slot A5 or 2A6.

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 NG
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7. Connect scope Channel 1 to pin 1, slot A2 (DLSL-L, Control P¥WB), and sync
"positive" on Channel 1. Set sensitivity to 2 volts/cm and sweep frequency

to 5ms/cm.

8. Connect scope Channel 2 to TP7 (Servo PWB) and set sensitivity to 0.5 volts/cm.

9. Depress "Disk Drive" Switch and allow unit to come "Ready".

10. 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.

11. 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) If 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.

12. After the velocity adjustment has been set for the fastest average move, perform

a maximum move seek (203 tracks for 100 .TPI; 406 tracks for 200 TPI).
13. Connect scope Channel 2 to TP5 (Analog Index Signal) and set sensitivity to
2 volts/cm.
14. 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

Servo PWB

Sequence Test Points/ Limit Values

Adjustment

Note: The heads should be loaded
and under normal servo con-
trol.

1. Connect scope Ch. 1 to DPTI-H TP6

(Servo PWB).

(Continued on next page)
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QUICK REFERENCE (cont'd.)

_ —
Servo PWB
Sequence Test Points/ Limit Values
Adjustment
2. Connect scope Ch. 2 to DUDQ-H Pin 2
(Servo PWB).
3. Perform repetitive initialize
seek commands
4. Check minimum time period between TP6 400 us {(min)
the negative edge of DPTI-H (TP6) Pin 2
and the occurance of DUDQ-H clock.
Note: Velocity adj. must be
correctly set prior to
Step 4 check.
5. TIf 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.
EXPANDED PROCEDURE
1. The heads should be loaded on the disk and under normal servo control.

2. Connect scope Channel 1 to TP6 (DPTI-H) and set sensitivity to 2 volts/cm.
Set sweep frequency to one (1) ms/cm.

3. Connect scope Channel 2 to pin 2, slot A3 (DUDQ-H, Servo PWB) and set sensi-
tivity to 2 volts/cm.

4. Perform repetitive seek initialize commands.
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.
6. 1If 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.
7. 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

Waestern
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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).

Position Read Head Retract Balance Check

" 6.4.8

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.
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.

Position Read Head Phasing Check

QUICK REFERENCE

o N T
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)
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QUICK REFERENCE (cont'd.)

Test Points/

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.
. The heads should be loaded and under normal servo control.
. Connect scope Channel 1 to TP3 (Servo PVB), "X90", and set sensitivity to
2 volts/cm. Set sweep frequency to 5 ms/cm.
. 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 srindle) 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 required. See
Section 5.4.8 and 6.6 for lamp and position read head adjustments,

respectively.
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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

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

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

6.5 Servo Offset Adjustment (X0 Balance)
1.
CE alignment track and observe TPl (X0, Servo PWB).
2.
Radial Alignment.
3.
Section 6.3.3, Radial Head Adjustment.
6.6 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.

Westarn

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
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scale will not touch under any conditions. 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 sequence 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. _

¢) 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. WNormally, 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: If 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 of 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 Loca:zion 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. 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. Fig. 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. 1l0F
P6-J6 Cable, connecting Front Panel, Disk Fig. 9-1, Loc 9F
Interlock hardware and Sector Trans- Fig. 9-7, Sh. 1, Loc. 5F
ducers to back of the Control PWB.
P7-J37 Cable, connecting Positioner Assm. TB1 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
to the Power Supply. Fig. 9-8, Sh. 2, Loc. 6D
Fig. 9-9, sh. 1, Loc. 6B
Fig. 9-9, Sh. 2
P11-011 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

(continued on next page)
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Connector Location Table (cont'.d)

Connector

Pl2-J12 Cable, connecting AC power from the Fig. 9-1, Loc. 3D

Power Supply to the Motor MModule 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. 1l0E
to Plug P6
P21-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

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 solenoid) 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, Loc. 10G) goes low and SULS-L (J6, pin L;
Fig. 9-7, Sh. 2, Loc. 1llE) goes high. These signals originate at the
front switch panel (Ref. Fig. 9-1, Unit Schematic).

® 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 NGRS

-3 DYNEX

S A Perri Company




Series 6000
DISK DRIVE

® 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-L 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 FUNL 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 func-ions.

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 seguence. 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 NAO1l has probably detected a failure.

® 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. 7F).

Action

® Tf FRVSA-L does not go high when it should, the Control PWB is probably at
fault and all Control PWB LED's are probably "OFF"

® Tf TP8 and TP1l0 (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

® Tf 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,
but as the carriage moves forward, it travels approximately 0.1 inches and

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
(SHSU-H; Fig. 9-7, Sh. 3, Loc. 6E) changes state (goes low).

® 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).
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Western

Action
® Check that TPO (VFO PWB; Fig. 9-5, Sh. 2, Loc. 6E) has onc (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 specd.

® [f there are no pulscs or intermittent pulses at TPO, check TPl (I"ig. 9-5,

Sh. 2, Loc. 10F') to detcrmine if all analog signals arc grcater than 150 mv,

ground to positive pcak. If not, the rcmovable disk scctor transducer has
failed or is set improperly (Refer to Scctions 5.4.11, 5.4.12 and 6.2).
Note: The positive pecak to TPl should occur first (in time).

® The disk cartridge sector slots could also be out of specification on width
or radial runout.

® Tf the VFO PWB failed to generate corrcct signals on TPO and or TP1l, re-
place VFO PWB.

® Tf the Control PWB failed to gencratce DUTS properly, replace the Control
PWB.

® Any of the previous conditions can causc LED DS2 (SP) on the Control PWB
to be enabled by IFUNL NAOZ2.

Symptom 5 -- Load Problem

Depressing the Disk Drive switch causes the motor to achieve full speed.
llowever, when the carriage moves forward, it continues past track position

000 and an emergency retract occurs the motor then decelerates and stops.

Operation

® Tnitially, 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 Scction 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 0.5 inches before track 000), and
then high (approximately 0.015 inches before the heads reach track 000).
Refer to Section 4.4.5.

® DUDQ-H and FPTE-H causc 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 FUNL NAOL
or NAO4 (Fig. 9-7, Sh. 2, Loc. 9F) if the servo fails to lock.
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Action

® Tf 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 operétion. 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

Identical 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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7.1.2 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

® Tntermittent 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 PWB.
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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 NAO2 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 CR1l7 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)

I1/0 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)

Wastern

-9 DYNEX

S A Perri Company




Series 6000
DISK DRIVE

Action

o Sector ring and slots on removable disk -- out of specification. Check TP1l 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.
0 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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® One or more heads -- check TP4 on the Data PWB 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-b (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

e 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.

7.1.5 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 10 £ 2.5 volts. +24 * 4 volts and -24 t 4 volts
under all operating conditions. Measure raw voltages at the PWB backpanel
power buss (Ref. Fig. 9-1, Loc. 5D).

e 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 R1ll

® 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).
® Tf a short is suspected, disconnect voice coil plug P2, all PWB's and the

DC power cable plug Pl. See Teable 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

® Upcon 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 + 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.
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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 PVB for malfunction.

Action

If all inputs and control signals are correct, motor assembly may require

replacement. Refer to Section 5.4.15 for replacement procedure.

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 * 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 TB1l, pin 9 (Fig. 9-1, Loc. 2F) during manual positioner movement
(disk drive power "ON" and voice coil plug P2 disconnected; See Table 7-1).
TBl, 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).
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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 transducer 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, gquantity 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
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Part N

D058
D121
D114
D037
D274
C392
HDAO95
HDAQ95
DMA097
DSA163
SWA099
SWALl62
SWAQ099
DSAO076
FIAQ079
C380 G
D081
D341
D213
D217
SWA200
BTAQ096
BTA096
QQAO61L
QQA061
QQAO61
QOAO061
C420
c422
FOAl22
c382
DSA163
C226

umber

G*

G*

G*

G*

G*

P*

P*

pP*

P*

Pl

Pl

Pl (no lens)
P2

Pl

Pl

l***

G*

G*

G*

G*

Pl (no lens)
P2

P4
P1OK60**
P11K60O**
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 222 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

o e

one
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(1)

(1)

10-50

2
2
2
2
2

per unit per year
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per unit per year
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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

***% 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
DCAl48 CE Cartridge (Top Load) 1 1
DCAL89 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
Cl34G1 PWB Extender 1 2
HAA149P1 Cleaning Wand 2 5
B0O98P1 Head Spacers 2 5
Note: In 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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Cc-C2 8F 2545 ERASE TURN OFF DELAY Q1 _43 O ) 2la]n P2R0R R%Q.Ss X
Dc- D 9D |[WRITE CHECK ERROR = 23118 P1002 R33 34,137 a1} Ba
& g 1 | U [17 |ROC-D62P6BIS [RESISTOR R22 680, 2w
5] B | 16 |40A-06 | PPSADE[TRANSISTOR Q¢,10,20 MPSADS
S 6 | & |15 |QDA-DE | PPSASS[TRANSISTDR Q5 Q13-16, 22 MPSAS
o O 6| 6 |14 [LOCT11P6%02 [INDIUCTOR 47,9 tBuh~
3] 2z [13 [LoC-1TTP3302 [INDUCTOR L1,3 (18-62) 3Buht
Ici2 Ici3 — | T | 12 [COC-057 P3D132 |CAPACITOR Ci9 300 PF]
-43 -43 3] 2] i/ [COC-05TPIS[3R [CAPACITOR Cl4l (€19-62) 150,
2] 7 /0 T Pe3032 CAI(C13, 14,17, 3961) 45 68/
—1219 ¥ P43032 C246G1) -~ 43
ic 8| 2 | 8 |COC-057P22032 czsz,/g’(ézggnzl:g,an 6;2 22FF] 8
O-GHD-CCED RS [ 11| 7 [GOC-DS6PI0333 C6-/01520,24,36, 37,386 . O/LIF]
| o 16]16 ] 6 jcoc-119Pee25t W
1o I | 1175 c0c-057pi003z Cio OPF
20 Oc 1 81 4 |COC-055P47441[CAPACITOR C25,28,19,34,35,53,54,56 4.1 UF
. 212 | 3 |HSA-1 24P HEAT SINK WAKEFIELD %E& AB
] 24|24 PlA- 059 P2 PINS AMP 8 1- —
1 71 71 D-0% FWB R
QY| ary 1TEM IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
MARKING |INFORMATION ( SEE NOTE 2) szl & ] wo. MR m'"::"s us:“' AND CATALOG NO.
037G X / IX INSERT SHORT END FROM 2400 RPm—
5 THIS SIDE 1500 RPM A
A ETCHED ON BOARD 8 PLACES FIGURE 9-4, SHEET 1
INTERFACE NO. PER DWG 4238
GROUP NO. PER P/L
. / DATA PWB
ST ASMLETTER ReV COMPONENT LOCATION DIAGRAM
! 8 | 7 | 3 | 5 | 4 3 I 2 T 1



Western

DYNEX

I A Perri Company

n 10 9 \ 8 | 7 | 6 | 5 | 4 I 3 A 2 .
| ] | TEVISIONS

Y- 2 ST pATA Flow o eanT

© No. DO37 l REV J? L REV .0 NO. | oare
— = sy swcitE @ATA T pag 4 AL TSWED | 9EE]
- . S RY sl O R3- RIl B{Fis = 12/
N?TEALL DWDES NGB EXCEPT CRI, CR39(INTA6AY;CR2, —2Y: Renn VZ?K -] LT NNTRRTTIVA: KFi
CR37 (INST36B)3 CR3L 4 CRIS(INS7298 T o AL zlom
wAiTE pATA mors avle O leco No. 0172 Z13] 6
G| Dwom | 1 elent . BlEco N6 035 335
B ar? K Dzl ECo_No. o214 - Ja+r7a
i R48 qu ’ ! | O3lEco :)30-030; -RH
BK 68K Dalec 0. 0326 297
¢ (5o iy Bafece T o3t Fod
A 1C3 De|ECO_NO. O%45 1-24-75]
i —le Tlere Pv.gase —3174]
- 14— BlECO Mo ©FGR 2-3-75 ==
o 3 EACORE T O
3‘5,! « 1L E IPRo7o Pe *
AW F |ECO NO. o532 +15
2.2K FilECo NO. 05ac 5415
_ " el C4 - vines - ’ S, TomrRom e P15
27 * * = 2N4123 e P2
Lo T. N P o[RSy ol
2 - = c5 R TR 3EY - pue e RI0S azleco No.oe28  [2]i87e)
RR4 R 4%::_ 3 a7 O T | 4.7R U [EcO NO. 0635 Blshe
19 5 load oo S‘? [ v T [ECo No. 0636 ___[3[18F¢]
QRIS3 65 h ) 8 J [ECO NO.os88 |74 4/4]
pesds. G| 334k . T |Eco N° cag  |ejepe[
G2 N 4702 Tz|ECO Ne 695 0% |ajef)
1:5K G1 i m n
33K G2 c20
Oluf E
R47 RItt
10K i 2201.@ -
> . L eC
Q2 1\ 8 i
2NZ219A > . i
i . "‘ Ic4 6il"icq Ics =
CRIZ 4 y ;F %= ITE -< ™ Lo 1+
cris Tery lerrs ferarl  [cree [cr29 |CR3 0 oy T 1) 33\097_22 e ]
1 ZZEA. S J 2202
- 'AD e g8 -
[’ ¢ Re Q22K .
IESEAESEAERE; - ]
L Teral Tere]  [cms)  Jerol  fer2l  lerer]  fersd  ferw RI0E 1
-— 9 | A )
1 108 -
=Cl8 .ZML 7 g ]
00 T.2euf P R Sl ’
1 RIpA N
13 220 |13
ic4 12 ",;N 1T

4 2.2K 14 _
RN ]
R8I » ]
S\~ 150 o 47K | 1.
c -2y PP M 4
mﬁj— | 1cs | 9 ! ‘ ; e :
DDNE—U% [ 22 -
Dis setecy I0F Tk L7 ]
RDREA |
—] 120 ‘Bmolz HICJO '0 CR33 €35 Jcas ]
C Rzl 0SA 1SB Iy 147 ). 2204
e L — B0 DRttt -
‘ PIN 7 WE + DAT i \ 4
I30FF = %gtq{:’gr? ‘IC'OE)!-}\E;% ON 1C8,9, DEDM |- ERASE. DATA MODE |
- C VOLT INPUT (PIN 43) = 10,11 DFRY |- FILE READY .
HEAD SetegT BLBL |- LOCK SERVO LOOP 1 g
Gl LI:LET S CR34 > PINSZ,  DPTT - FOSITCN XDUCER INDEX-
o 7 L 69,13 BWDM |- WRITE DATA MODE |
“ R&3 3 T oIel FDA7 - DEMAND ADD BIT 7 |
e A RDRE [~ DISK RMVBL ENABLE |
: s e
I— & , i
N SIGNAL _ SCH.LOC| PIN NO. FROM 1\1 % WRITE DATR BUSE ]
o FIRST LETTER DEFINITION 4
—|.EECm nic Ad-5 |AZ-I5 L 4 D3DIGTAL, F= FLIPFLOP, R=RECEIVER
- 17 -
Brer (e e jjgum HEEEEEEEE VB e T .
STPL A Ad- 10 [A2-| § AZ-12 66K PARTS LIST
WM G A4-1d | A2-3 Ri4! 6800
a | FDAT \E A4-8 [A3-4 P FIGURE 94, SHEET 2 A
RDREA 1C Ad-\| [Al-14, AZ-16
THRED e A4 -45 [A5-35, A6-35 CONNE CTOR LOCATION RB8S RiSG.
F NF AG-45 |A5-33,A6-35 Al —— VFO 47K DATA PWB SCHEMATIC DIAGRAM
A2—— CONTROL
CUT_SIGRAL TO A3—— SERVO
DDDD 3C Ad-2 |Al-]0 Ad DATA
XWLE SA A4-47 | A5G- 3l A5,A6—BACK PANEL 1/0 .
11 I 10 I 9 ] 8 I~ 7 1 6 1) 5 | 4 3 | 2 | 1

N

Pes i riireR

T i e 32T €N
lowPex
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DYNEX

I A Perri Company

11 | 10 | 9 | 8 7 1 6 5 | < | 3 | 2 1
[OWG NO M3 |ECO ND. 0656 1, [sipidiy |ECo No. 0281 775 4k, —REVISIONS
D058 1 rev my A % T RS MARKING  INFORMATION ( SEE NOTE 2) T —
- K |Zto No. 0338 _Co (Bli/A] O586X/IX [ IJX [ 8X
NOTES ALL RESISTORS ARE V4w, £5%. KilEco ND.%S:;O gilm / /J—/\_L\seama MARKING (NOTE 3) A {ISSUED
2. MARK INDICATED INFORMATION (PER TOP BILL AND e G ETCHED ON BOARD JUMPER GROUP PER TABLE L B3 SE2
NOTED INFO) ADJACENT TO ETCHED P/N ON JIRCUIT Gitcs Nor 55er 1 os INTEBFACE NO. SER Dwe A238 s
SIDE OF BOARD. MI|ECO_NoO. 0607 lg‘%g —7—&/ GROUP NO. PER P/L eal v 1 ¢ G
= M2AECO NO. 0639 = 1317 ASM LETTER REV— ' ' SEE SH.20%; TG BT /
2. ADD 'O FOR O SECTORS ON TAG, TO i% 1TEM &% waAs
JUMPER Hc-Hz , REMOVE Tc-Ti —— C—— e ke 1T 1
ADD X' FOR MULTIPLE SECTORS . , — — I PTEM 172
ON TAG, JUMPER Mc-Hi, Te-Ti. f " o—EEE-O JUMPER GROUP | JO (TOP L 0AD) | JI (TOP LOAC) |2 (FRONT LOAD) 3 {FRONT LOAD av (i trem 55, |
clz OPERATING MODE | 1500 RPM _ [2400 RPM_ |1500 R®M  |24C0 RPM F ycae mem 32,R4a %
4. NOTE ON SHEET | CF INTERFACE _ @o CO O P ice4 ¥ b oic2r 25 INSTALL JUMPERS |Nc- | /REV, I) [SAME AS 13, |Uc-t (REV My [1c-1, Je-1, <l oo rens pon —
DWG ICAZ3B £ GIVEN HERE FOR CO | -10 | -10 < ON INDICATED Uc-1 (REV. M) |ADD ~e-l (ReV D) (REV’Q) > I:J'.'h\ Tems
REFERENCE , 'FOR SECTOR,VFO PwWEB; o~ Ie) EEV:.PPWB OR Ac-2,NOTE 4 |ac-2, NOTE 4 Le-l (REV H) LS ke e
WHEN CUSTOMER INTERFACE SPECIFIES o] U Q2T o i BEVE. 1iAO 2oL Pel{REv <D s wee, o’ 44
USE OF WIDE SECTOR SLOT, TOP . ARTWORE COMN. Le-1(Rev M) RS I IasLE o
LOAL CARTRIDGES ONLY (80 MIL WIDE) iIc19 g €23 e NOT JUMPERS. Ftees m st e e 55T
THEN INTERFACE 15 TO BE SPECIFIED Ze |8 Zio 1c1e VFO SETTIRG 2. - S e nme |27
(AND MARKED ON UNHE SN. TAG) AS, P -8 |-Cil R25 (TP8) 3.5 wa [200%1we 317.5%|na 200 Tiwma c: é;zg_:}gfé;;““e;h _ F
FOR EXAMPLE® 101 W {ADD w). THE DELAY LINE TAP RETURNS R sg e R
VFO PWB WILL BE MARKED ON ITS JH O § RZ SET IN TEST M |eco No. WA oo/
TAG AS,FOR EXAMPLE: TOW (ADD W). o 2 9 s —1500 OR Z400 RPM 1 JEco No. ol J,Zfﬁ
JUMPER AC-AZ (HIGH GAIN) WILL BE ! 5 ¢ | = Z |51 [COC- 05741132 | CAPACITOR EATCED col pEers
REMOVED AND REPLACED WITH AC-Al Cla 120 L 1SOITOA-1Z7 Pl | TRANSFORMER [EA [T1  TECHNITROL 11KGB |
(LOW GAIN) ON VFO PWB REVISION K -5 IcI5 ~4 0O 5 |49 |WIA-051P2Z | WIRE, SOLID,RABE| IN 77 AWG
OR LATER." -9 -t 20 {48 [PIA-059P2 [ PIN__ EA |AMP 85931- &
A O N =) 2 | 47 [FBA-126P) FERRITE BEADS
© 3 [ 46[LOC-117P330Z [ INDUCTOR L13,i4,15
i O\ N ® \c28 1Z | 45|L0C-ITP828Z | INDUCTOR NS 33::
J O-@Z=-0 5 | 1ces |\© c28 444 [QOA 0B1P41Z3 [T RANSISTORCN Q1355 e .
O-G&=O ’ ~10 i 432 QOA-OBTPAIZ5 | TRANSISTOR -PN Q2.4,7 SHAT
e . : & O o 42 |CRA-042DAI4A | DIODE CR16-19 | At1P A4A
0 + B - | 141 [ROCO62PEB12 | RESISTOR R48 6802
@-3D o : o) 5 |20 [CAA-042P5713/8 D] O DE CR6.T0 NETSE6 o
Q o— -8 Oc S 15 3252 CRA-04ZP9148| DIODE CRI-5, 1= I5,2[25 IN914B
s @ OAEED-O O-GZZO-O 3 [57]C0C-055P1054]|CAPECITOR C30,31,57 il
O
P Q& o S
¥ + 8§ a C20-26,37-41,43, 8 4.7uf]
L O O o ! — C | I [34[COC-057F220%2 19 7-4:4398,29:26,5 423%
c35| D 5 | 33C0C-056PI0% Clo, 28729, 87,54 0C huf
o@D s 7 {32 TOC- 05&pi0aa C8,7732 83, 54.AC,55 .0fl o
O-@EB—O + 4131 lcoc-057P15 C5,14,47, 12 750,
WG 9 8 130 [coCc-057P13132 €3,9,11,13,15-/7, 36 130P¢
Kyl ¢ O—RE1B—O 3 Z |29 |coc-iigpa2zsi 2,4 .22
co\ P bo 3 COC-057P430% CAPACITOR CL6.7,18:35,44 VL
ic4 O~ Li2-49-O I_|27 |[ROC-116P202Z [RESIS TOR-ADJ R25
-3 y ODR L 2K
o 7 2 [J6 [ROC-062P3332|RESISTOR R54,55,92 33K}
o o 90 O-(11-45)0 | s 2o c0C— 05T PRESE CARALITOR er2 oers
O--GFEED—O | |/ 124 [ROC-|]6P2032 |RESISTOR ADJ. R84 20K
5 o — \7 2% ROC-062Pi212 [RESISTOR RIZ303%  5,56516465(8, 8,%3,96 1204
o 8 ; P ROC-062PI032 R29,41,62,86 0K
5 '} L9-45 g £k 280‘852%0302; R21,46,78 5.5
g _ ? C-062P! RIS, 95 10a] C
k&= O-G@2-Q * FS:?E&E%{’SB C BE H 19 |ROC-062P2232 RI5,18 4549 52,55,63,88,9h{03,104 22K
+ - 7
i . 0845 O EITHER SIDE OF wIRE '; zgg_ggfggg' ;M.?J%:‘Bél -32 £L.83 87’90’974—4'71
@z o o© ] 10 |16 [ROC-062P4TIZ] _ RE891124 27,55,60,75 76 _410x]
“ 0 +@ R ° 9 |15 |ROC-062P222Z R3,4,1022264‘2),44,42,é7 2.2K
&l =y _O@E®-O D ¢ |14 |ROC-Q62P470Z 3 R2.19,20,43,55,85 il
JUMPER | LOC DESCRIPTION ¥, O—@e=P—0O @ 49 O O 7 |15 [ROC-062PZZ1Z RESISTOR RI,17 44,66 63,70, 71 2204
Ac- A1 | 5B |T0P LOAD (80 MIL SECTOR SLOT O O € 5 d 3 (12 [ICB-O4IP7Z41]IC 110, 36,37 T2 T4l
Ac— Az | 5B [T0P LOAD (20/80ML SECTOR 5.0T5) 30,0 O T 11 [ICB-OAIPT410 W ica 7410,
Bc-B1 | 5C [SEND NRZ DATA ic! ' 8 110 |ICB-041P7400] | TTL 2WGATE| | [IC2I-28 7400
[Bc-B2] 5C [SEND DATA PULSE -6 2 oh L 2 ED X S [CB-04TPTA0T] | TTL FETTL] | [IC13,15,33 74107
Cc-Cti | 7D |[SEND RAW DATA L 2 | 8 [ICB-041P7493 1C16, 18 7493 8
Cc-Cz | 7D |SEND DECODED DATA A | 7 _[ICB-041PC3046 ic2 CA 3046
@ 22 oY || & [ICB-041PM ICi MC3002
Dc- D1 | 5E [SEND SELECTED SECTOR COUNT ® © — 8 1S |ICh-041P960! ' | ONE SHOT TTL IC 3, 7,124 17 19,34,.35 9601
4 S\ 5 |4 |ICB-04IP75451 | DRIVER 1C5,20,289,30, 31, 75451
EC-E( | 7F |END SELECTED SECTOR COUNT " TEST POINTS - 2 | 3 |ICB-041PT4H|03! IC46 743,02
Ec- €2 | 7F |5END FIXED SECTOR PULSE 3 |2 |ICB-04iP727I0IC IC S,11,32 72O
Fc- F1 | JF |SEND SELECTED SECTOR COUNT L | { | -jp-051 PWB
Fc- F2 | 7F |SEND RMVBL SECTOR PULSE SET R2% AT Q.C. @ TYPICAL 20 PLACES arv firew | oexmieicaTion Ime a . VENDOR NAME PART 4O,
‘ TEST WITH CRYSTAL INSERT SHORT END THIS SIDE -
[GC - G2 [ BG DISABLES RMVBL SECTOR COUNT, 0SCILLATOR PARTS_LIST
RC- R | 5D |READ GATE DELAY ; FIGURE 9-5, SHEET 1 A
Hc -H!  EF |DECODED INDEX 5LOT 7 |SB[ROCOGZPIZ52 RESISTOR EA[RIOO, 10 1.2 MEGa
HC- H2 | 8F |5YSTEM 3 SINGLE INDEX 5LOT 2|55|ROC06ZPIOAT RESISTOR EA R9?§, 54 100 K VFO AND SECTOR COUNTER PWB
[5c- 51 | 5F |CONNECT TERMINATING VOLTAGE 2 [CA[ROCOGZPATBL RE5ISTOR EA[R79,80 47K
Tc-T, | 2D SCIOR AGC TIME CONSTANT Z [53|COCIIBPABR] ____ |CAPACITOR EA[CE3, 45 CHTAT | COMPONENT LOCATION DIAGRAM
. 4[52|ROCOLLPLELL RESISTOR Ea|R50,89 ,95,107 6.8k
11 I 10 | 9 ] 8 1 7 | 6 | 5 | 4 3 T 5 T T
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I A Perri Company

1 | 10 ] 9 | 8 ] 4 | § | 5 | 4 | 3 | 2 | 1
[OWG NO. M2|ECO No. 0639 s 31776/ H\ [ECO NO. Oled 830-73 —__FEVISIONS
Dos8 l REY My 27 R-,,_E MalECo NG, 0656 1 Js-adl T ECO_NO. 073 [-25-13fmev Co Mo are
NOTES:  poa - 4BIT CNT 4.'|K5 d2/EcO fo-0203 ;‘_'g_;‘; A Issu-see LowEr| gz
R40, 22K Llug JlEco o o38  rase LEFT 7urs S# :
1200 T € [Eco N6.0 5578 | REv.C rROTO 7047
cs2 4l — Ki] ECe No. 0349 5-8-74) C REDESIN 2 LAY 1UTY e s
= S | 1106rgg Kzl ECO No.Cdzo [iZz07d VEW CRISG o n | B e
¢ Ny , LT 8 ] Rl 3F FCRT L | PROTOTYPE 5-1-75 CIRCUI T, ADD T.1MF:rg
IZ r 9 . M [ECO NO. 052 osolisis) 2 AGSOC, AP S 4LE
—z 14 9l 2 3E I3 5 ! i3 \ MI[ECO NO.0607 5. izi2a[7) 'Irgzu G R&2, RIZ WERE
i3 56 FCRI_|7IC6gl 3 30 tcai —ig FFsl_ sa-ECBOo . - D [ A TmEER LT ek
4 FF 4 3C 4‘—| . 5B _D_LN% A 2 »T-';/u/umw
413 2 —3_ i 2 c 125 EEDC 3 & s +SOVICIS il ief7e
' 0 5] RN s Ky
JUMPER OFF SEE GHT. | & 3, 2:9?05 i
FOR COUNT = ECEN K N F AT Wi s
R47 10 2 E’LOIB . Jéz‘gEORR%m megw 030 ter v 5 2%T:'}‘S.°f:.s EEITAN EVTIETY
-E_ JUMPER H6£z R75 R3Z OOl ~ ¥ P Dt A TS 7
T 3. 105 O— AN~ Jug Sort. ABb_Ses Forc 1o [FNSI13
ZLSATDOP < LG(}?«?\N‘—" 22k - E?—p. C  47x I 1,08 s JUMPER OFF @DT& B |ECo No. oist 7127173
F A4 108 tms .
R70 CS6 131 R54 33K |3 1N\ ©30us JUMPER ON 0 8 al
A e 1 - 1'0,c24 \B_DINRA . 8 FC s L
- Ay { — I i | 6 1623 42)*X580s
= 4 Tuf % 1C21 —— S 1024 ———
- Lher, : e B _
’ NDEX (15
A | Bqc OTHERWISE ON ¢ ¢ FCFI O30 (@d)+xsB1*
—] ) — zgi NON va‘ L ] *“oz ( DECODED INDEX ——
' | GAN = f) [GC (IC 36,37 ADDED REV. M) 2] 3 5 DSR
| c45 C57 CHARGES 70 8 TIMES TRI PEAKR VOLTAGE 2 8 we 7
| i el —4 - DISCHAREE = Te =9ms (To-/ on) OR "_E ' 3 86 FCR2 s g
| | 04T uf l + 60 ms (7e—/ 0kF, SINGLE §LOT) 13 ) 1c27
L 5my 13z 9 + FouoweR |,
Bl L oo ‘ e GAIN =/ @ —9 | 00 7 E
i 7 FCF2 OL_6|/C T Rmm (32) « TEBZ
Re6 | CRIL RS0 - 1z 1 —
cO g 128 1
o
L 2 ™ ) 5 8 13 -
= 220s 7 6.8K |0 ” - RDREA t. g — 5 3@.45 125 6 9 1025 ]

- ca R94 CR23 pioz = Al (@——o IS 1 iczz 4 10 86 FCR3 2 1

——ww ey . 22 JUMPER ON cz7 B .
750PF 100K P ] 6.8K R84.20K | FOR COUNT —13 00 7 ]
. N 5 —— -

C34,,.004f CR2I ) 7 } R - N3 - |

) Ch3 g 1 | ek SRS AR: P Y. 7 ECF3 g | o _ef*% @) =2 -

J . * r z v D
72 R48 ¢ ]
4 “jfj 4 BIT CNT A o » /% .
ADSF -Olug A | cra ! —
FIXED _ I_ | —l 856B _F_Bi(; c ’ X -
[} Ul 1 ) -
\J 4 , ] 3 — 8 5 -QEKEAQ i
— ,(.\/ ol 31 FCFO cig Z[HFCR 5 € ,(3235 ReFL JUMPER ON I-c|__|, ezr 00 | ® |
I ” SECTOR 4>°8 —2 I P z s 4 FOR COUNT =5 N
! Ras c ADJUST —= 1748~ 115 FeFI—z  8— 3 3D icis oL z|Ie3>== '___34'"
m-'w‘——’w‘ 55 LTS ¢ e D L PRl = L 2 = TR . 7 FCF4 7 . i
122K 22K S L SR 13 2 2! i0 Ic28 ]
K 60mv/ = - T 5 :
o] T ] 5 1
NADQ 3 5 1
- JUMPER ON N
FOR z4008m0 | o NAO! 5 tczb—. @ ]
O—p- - XiHD e -
1M 47K . ’_C‘;- ——— .
7o Rl e M 0 weo 2 N
— us JUMPER —
9 ) AN
o ; ° Bz W I 1626 Di’g = * ez % L2 S "
1 10 X5RT ]
= Licw —z NADO 5 PRSI ]

o |IN_SIGNAL TSCH.LOCTPIN_ NO. FROM 255 & 1,
[ ADSF 11D A-6 | Az-4 r j ]
ADSR e Al-e | A2-2 ]
DFRY GE ACIZ | A2-G T A SFE 3D DFRY—— 7
RDREA 70 Al-14 | A2-1e ZICZ:» IOICZS 12 11 DSRFA 2CE SH 3 ]

_'_ IC26 + | 3 NAO! _
OUT_SIGNAL SCH.LOC| PIN_NO, 0 2 L,s R51 i2e ]

—{b6D5F = A-1_ | AZ-8 120a L 1T
| DINX AF Al-4_| AZ-II ADSF |DISK SECTOR FIXED FCFL |-COUMT FIXED. INDEX €33 4 | 11
XEFRY 1B Al-45 | ASEAG -4 A i &5 ok kmvaL FCRD | CounT RMVBL BIT O-4 Dlag B EFEE | i
XIND c Ai-40 =5 DDSF |- DISK SECTOR FIXED FCRT | COUNT RMVBL INDEX PARTS LIST
[xsBO = Al-4Z -3 DFRY [ FILE READY RDRE | DISK RMVBL ENABLE

A ’_X_SBI IF Al-44 =1l CONN_[OCATION DINF |- INDEX FIXED XIND - INDEX = A
X5BZ LE A-46 -9 Al VFO DINR |-INDEX RMVBL XFRY | FILE READY FIGURE 9-5, SHEET 2
XS E3 18] Al-48 -7 AZ—ggg\TllgOL DINX | INDEX SELECTED (DOWN To SPEED DETECTIOV) XS SECTOR BIT 0-4 ’

XS B4 18 Al-50 ; -5 A3—- DGRF |+ SECTOR FIXED XSRT | SECTOR
4 [XERT B ir-a_s} =17 £4£—AG—§£«2‘£PANEL DSRR | SECTOR RMVBL VFO AND SECTOR COUNTER PWB
geit LoV 78 -4 y -1 58AC— »  FCRO-y- COUNT FIXED BIT O-4
3 3 .6V 7B Al-49 (A5 £€A6- 2 1/0 4 FIRST LETTER DEF.; A=ANALOG, D=DIGITAL, F=FLIPFLOP, R:RECE“/ER/ T=TIMER , 1=TRANSM|T\‘£RI SCHEMATIC DIAGRAMS
11 [ 10 [ 9 I 8 I 7 | 6 | 5 I P | 3 : T ” T : =
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DYNEX

IR A Perri Company

- 11 | 10 ] 9 | 8 1 7 ] 6 | 5
*® D058 [ rev m, l . | 3 . 2 .
~7
) 62v 2ENERS ARE INST3IB e A
2) ALL UNMARKED DIODES ARE L e
g IN9J4 B, EXCEFT CRIG -/9 ’ffg LCR2 I L cria S -
k 3 — :
SHIs2-ADD C4%
F|C4a10 +5 DEc. a7 A6 JI3/73| ©
- . THIS SH.
il £o ICH c3sl Lan 1, -‘ o oy i
T 5o T 1307 43pLT Ti20P4 'l‘ncggp DELAY LINE e ﬁg‘gressuis:o’z.nbgfg? 3/-s/
I 1
| ;r / \ {\ 30 A lEco W o7 |
C) HECO No. 164  [Faof
0L < L L2 L3 L4 Lg L& L7 18 1 Ego NC. 0.73 ﬁl_
RI6 Bluhe B Bl Bk | B2 Bluh -&IAE B2uhC | BZub SOus—* — Flece e se— A!h;lf‘:
0.0333 -8-
‘ N rr3sy Ki{ECO NO. 0349 5-2.7,4
2v 2 - 04 hficie] ¢
— -%5:& - - JUMPER ONK& @ ®\ @ Z;[';gl,755|
U FOR 2400 RPM « on om o S mam =~ — 3 750 DEAY ~ - oL
~é518 € O RELECTED MZ[ECO NQ. 0635 5 [i1he
] b o R90O M3lECO NO. 0656 , [6/KI74
l K
: DELAYED DATA
T IN TEST 35v
S y 7.2k WITH CRY. OSC. | I Wy
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2 || I | — | 18 | ROCO6RPIO22 |RESISTOR 245,817 1K Yaw 5%
L | Z |2 |27 | ]7|ROCO62PI522 | RESISTOR 273, B4 1.5k TN S50
@ @ @ 2] 2 1 | 2 | 16 | ROCO62PA722 1 pesisToR R, RIT, KIS 4.7K 4 W 5%
6, 913 | 5 | 151 ROCOLAPATOZ | RESIZTOR Ri3,Ri4, R4, R20,R21012,J2 J3, /4 41n W 5%,
b / 3 ! 14 | ROAO9IPI032 {RESISTOR R8, R, RIO,RB, b, P18 10k,3W 3% 8
] ! ! I | 13 | ROCO62PI1032 {RESISTOR P7¢ Jok Tawsto | .
2 |z / I 12 1 ROCO6RPIZIZ [RESISTOR R, 22 120 2 14w 5%
2 1z 1 ] 11 | KOAIZZ2PI VRELAY, PHOTO PRI, PRZ SIGGMA 30ITI- 241
72 7 7 2 |10 |COCO55P3304] | LaraciTOR (5,06 10V 23,£2/0%
I / 9 | CRA042P746A | DIODE B 33V INT46A
7z 17 / | | & | C0C056PI5254 | CAPACITOR (3,04 400V./5 . f
4 14 14 |4 7 | CRA042P5735B 1DI10DE | CR3,06,7,10 IV INS5T 358
/ / / / & | 5TA225P] Sce ! SCRD HS04%
ComponenT Us sae CHART ¢ 6 5 | 5 | 5 | CRAV4ZPII4LB DiopE (CRI,Z2,8,9.11,12 INT 4B
Gl | TRZ, ¢4-6, CRZ-3, 6-13, PRZ, RZ,12,14, 18-20,23-27,J3J4, SCR3,1¢] 2 12 / / 4 | FTRA226 P} TRIAC iTR/, TRZ HI4350
G2 |TRZy C4-0yCRZ-3, 6-13, PRZ, R2,12,/4-20,23-27,5CR3,IC | EERERERE | PIADS9PZ PINS i AMP 8593!-6
63 |TRI,Z,C3-6,CRIF3,6-13,PRIZ, R 12,4, 1114, 18-27.J2,3,4, SCR3,1C] / f / ! 1 7z T TBAICOPIOIEE TERMINAL BOARD KULKA 599-202[-10
(G (TRH2,83-6s CRI=3, 6-13,P4 2, R1,2,4,5,8°2F,5CR3,IC ] [ I Iy c273 BOARD, ETCHEDEDR g EA
qry QTY | Q1Y QTY ITEM IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
l &4 &3 &2 6l NO. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
(Mee. Sueer &) 208/230V Auw Orviens / / PARTS LIST \
(Mre, SreeT D) /00///5\/ At OTHERS
( Mee, SueeTd) 208]/730V 60 HZ 1500 RPM
( Mrg. SrHeeT3) /00///:5\/ COHZ 1500 RPM FIGURE 9-10, SHEET 1
MOTOR CONTROL PWB
COMPONENT LOCATION DIAGRAM
REV Hy
7 | 6 | 5 | 4 | 3 | 2 | 1 CMD102
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7 6 | 5 | 4 | 3 | 2 | 1
DWG NO. TSIONS
C274 REV Ha IMOTOR WIRING (FOR REF, 9EE DwiG D217 B 7 Ty e
NOTES: |iniess OTUERWISE OPECIFIED: 60 HZ 1900 KPM OHZ O GOHZ T A ['>50ED 1573
. [ ~====1® |ecc No. 0187 113
LALL ReoisToRS AR /4 W 100 /115V 208/ 730V }I00 / 115V _Y208/730V Feteeswo orss ™ Liei
1.J1,J38J4 Are 47 ResnTorS Ann Are UseD THERMAL REC CHi CORRECTES
As JuMPERS. SEE USAGE CHUART For APPLICATION. ACI FrOM ".‘p(r RREAKER *rﬂ'ff_[}f(fgb q ¢ | hsaae ' cunet o174
. (4 — Z L5 » ano
2%ee  DT131 For KerFERANCE POWER oup T4 TNTERNAL At ¢y JECO. N0O.040O 103079
ConNECTIONS To § From. PIZ (F) l T 40u] (TYR) 1 " ¢5 [ECO. No. 040 1114
4 AL Diobes Are INAILB, (Rest PIN VIEW f ' oo s INFx:; NO¥ 7 No# ¢4 JECO NO.040® n=-14f D
ARE ZENERD). ) AC CONTROL 5y F 432 -~ & ¢ |[ECO. NO. 0439 1375
TO BLOWER “7 , No# No# No# Eco NO.0521 1-4-75
710 E ! * 1 D
al\q T8L : i ) E [E€O NO. Oki4 206
ég &/ E RO Mpug § g F |Eco No. 0617 1-2-76
. _ _ _ _POWER 5UR b ¢ |ECO NO. OLT8 1276
I o Y H [ECONO.TIL 75 o2
Ri14RIZ ITEM NUMBER
- | B3 =42 I 1k a La \ P R\ |coprerren on pn |0
MOT ENABLE T2 lzon ”' or J3,415L Hz[eco NO 31 o5 [e15T6
0) o ) (NOTEZ)
DMTEB | z ORJAA10L 3
Mmeten € rABLC CR1 oot )
H.[‘C,;H S‘Tﬂ‘“?j ( = 4 2 T A P
"pmeTo R E | i L ! _
! - i
! I /\/—L erm m m Ww MR f\_acl EC' —
| ’ ] ! . Jec
l| .;-' crg :-----------a !I----«» prre pccems
et - ity PAD TO I ‘ i H F it Fo w.'e'n e
i - t |1 STRNT i pDine ]
]| ) ! Brare QE“"'TOR CF | : t i AND PRRTIAL
| l { R Q 17 r1 ; h ! Fowen TC g -
I | v CRIO g2 o 410 T'Z 7 ! wino . mer AL est ]
| vl ¢l 470K Up, 7 (Qlwz 2l 1 R/ .
— | ‘ 5ot Ty TARES T TRig ] N ol 1 B i %%?‘_ §|50 S5 \ i §5°‘v‘~’ 1
PS (M) Pini View | ' oV, gg,lj Rl I eK igzgl‘ | ,ido.o. | ﬁzso <4oa e A
o003 | | . |ovJ_ 1ok | ;Ibkl @ - Py P : ]
4 1000|6 | ; ) . ¢ e ¢ i N
SN L s cnear )
| L LD T e RBIOK3W pCae™ -4 - - i
J Y Alcons ConasmT 7o plui THAGEH ) MOTOR WIRING MOTOR WINDING ]
| L len3 e, T I e gk Thg pa,iokaw | Ry ol C‘_oLor; CODE De RESISTANCE B
' R4 or 7,470 ~ ' o —-———-=7400 RP 1B
Pe ) T 71— WHT -1z 1 RPM
ijjgiﬁ? :! K (Nored) ! i 3— orN gﬂ : z%% -------- 21500 RPMS0UZ, ]
e Al RI% N o - R FART 1 MOTORS B
Back Paner g | spests - A‘l 4 EEI'Z 5-8 = 705
e THOL 55— BL e = —
(D232 REF) | < L TRl n A- BED =500 RPM,B0HZ,
| /N Z@ 52, . e L PART 3 MOTORS .
; R Thoov <S4 f ]
MOT ON I ol ' |l -
~{ omTo A7 ! Seaz| |l 1.
| cel Ak l5u¥§£ 7]
{ m * 2 , -
GRD 3 3 Bo L wonT | , ]
2| | _
P é TR3 REV Hp
MoTtor ConTroL PWB Assy TN ] e DESCRIPTION MERS, VERRD CATALGS Mo, |
** _ — — = = PARTS LIST
A
COMPONENT U{DA&,E CI—-\AET FIGURE 9-10, SHEET 2
Gl [TR2,04-6, CR1-3,6-13, PRZ,R2,12,14, 18-10,73-21,J3,J4,5CR3IC1 | 100/115V GOHZE 1500RPM
G1 TR, CA-6,CR13,6-15, PR1,R1,11,14-20,13-71,5CR3,I¢| 208 /230V 60UL 1900 RPM MOTOR CONTROL PWB
(3 TR, Z7,6%6,LR1-3,6-13, PRLZ,R,2,4,11-14,18-21, J7,3,4,5CR3,ICI 100 /11BY  ALL OTHERS
G4 TRI,2,636,CRI-3, 613, PR\, 7,RI,1,45,8-27,5¢R3,ICI 208/730N ALL OTHERS SCHEMATIC DIAGRAM
7 | 6 | 5 | 4 |- 3 | 2 | 1 CMDI02

9-24
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PURPOSES ONLY,

2. SHEETS 34,56 ARE FOR MANUFACTURING

O

S
S

D\D

)%

7 6 | s l 4 | 3 | 2 | 1
R v —
CO?_74. REV I nev co m [
NOTES: FOR IAGISEE SH 2
. SEE USAGE. CHART APPLICATION OF VARIO :
COMPONENTS. NOTE RIG IS 47a"6h3 AND TOK 30 E042 | : oo T2
' NG,

072 @ CEEDO Q *+A 9009 -
O -m&:‘rg\g ICI -6 _ .
© vl L, ]
O3 R20-22 = i
C—RO-1T-O (T) (T) ?2 mé ]
o ® S éQGnE e .
o Rl ES gL 2 11 [ 2] 1 |24]ROA00SPI0323] RESISTOR RSO IOK_3W
o sl ] I §§3~§ r‘vf§°m S 3 31311 11 [23]|ROCOOP4742 | RESISTOR R3 4,2 470K
ol 16 |2l Bl COFENTATAT | TE 414 22 a2 P3332 | RESISTOR R2.5,12.20 33K
g Lg Ld'; g b 0} g '2; OO OO 5 O . L 1 [ [ [ P2232 | RESISTOR ;\%g %K
O{IcRreO Ll V[t 20 PIO32 | RESISTOR 1OK
5 G O —ini4 T 19 Pl 522 | RESISTOR R24 5K
323 GHRa-23HO DQ 5 S 7 . POz | RESISTOR R25 LOK
OO e o Blo o & lo 21136 | 7 [17 |ROCOOPATO2 | RESISTOR RLG-11, 317,19 A7a
O Eacr of & o oS P, O | 11 |1 e |iIcBOOAPra74l [ IC ICi 7274
O30 2P 212 1 [1 [iIs]KcRrozaspr [1C ICe.3 MCS2400/4N40
I |1 | = [ = [14 QOAOOLIPA23 | TRANSISTOR Ql Na23 | o
E
I 1 [ = [ = |12 |COCO057P43032] CAPACITOR ce 43 pF
2 12 (2 21 55P33043 CAPACITOR Ccs6 33 uf
21211 1 O S6P15254] CAPACITOR c34 75 oF
2 12 1 [ 1 9 [COCO056P0a33] CAPACITOR CL7 OO uf
L 11 [ | | | | 8 [CRAOO42P746A] DIODE. CRI3 INT46A 3.3V
88 4 la |7 P4004| DIODE CR3-G,14-17 IN4OO4
2lel22]e P57358] DIODE CR7,10 NS 7358 OV
6 | 6|5 | 5|5 |CRAOD42FS14B | DIODE CRI.289,11,12 INSI4B
COMPONENT USAGE CHART | ! ] 1 14 [SIA 233 P SCR SCR CIOeM
- = - - 2 (2 1 |1 |3 [TRA 234 PIL_| TRIAC TR 2 SCI4lD
Gl [ TR2, SCRI, ICI-2, C4-7, CR2, CR7-I7, RIl-25 I [V [V v [ 2 [TBA0I00PIOI53 [TERMINAL BOARD KULKA $99-2021-10
G2|TR2, SCRI, ICI-2, C4-7, CR2, CR7-17, RII-25 T e SORRD, ETCHEDTOR|ER
G3} TRI-2, SCRI, 1C1-3, Cl-7, CRI-I7, Ri-25 QU ary [aTy [ary | ety | iTem IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
G4 | TRI-2, SCRI, ICI-3, CI-7, CRI-17, RI-25, QI Ga |83 | 62 | & | no. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
/ PARTS LIST

(MFG SHEET ©) 208/230V ALL OTHERS
(MFG SHEET ©)
(MFG SHEET 4) 208/230V 6OHZ 1800 RPM

(MFG SHEET 3) 100/115V 6O HZ

0O/11BV  ALL OTHERS

1200 RPM

—/

FIGURE 9-10, SHEET 1

MOTOR CONTROL PWB
COMPONENT LOCATION DIAGRAM

~
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7 6 | 5 | 4 | 3 | 2 1
: 4 ' C of \ E]

R 02 7 REV I IMCTUZ VJIRING (FOR ZEF | SEE D D217) ——
NOTES: \niess OTuERWISE SPECIFIED: ‘ 60HZ 1200 ZPM DOHZ OF 7400 RPM GOWZ [ ['5sueD 1573
LALL ResieTors Are V4w % \ = B [Eco No. ciat 1-1-73
7 SEE USAGE CHART FOR APPLICATION GO /DY 1208/ 730V 100 / 112V |208/7230V Fezs NI NS E T
OF VARIOUS COMPONENTS THERMAL - |RE< THe commeeTEDl.

. ACI FROM P2 [ BREAKER (| usace cungr  fren
2.9ee D232 For RereEpAmcCE v D e ¢4 JECo. NO.o400 103074
POWER c\,; 1 INTERNAL
ConNECTIONS To § From. PI2Z{(F) L T geat (TYP) , ¢ [ECO. NO. 040l 1174
4 AL Diopes Are INAI4B PIN VIEW LR (@) | NP Lo T A TE o [C4|ECO NO.0A0B NS
| O AC CONTROL - v ‘ | ~— @ | - &g [ECONO. 0439 1375
2 |o{ TO BLOWER L>:_f__| =~ hO# s o NAucH ! 3 No# D [Eco No. 0527 l-475
39 AC? FROM bl = ' ' E |[EcO NO. 06i4 1-30%
FOWER =R 3>_._'_, F |Eco NO. 0611 7276
- - - ; — S - @ G lECO NO. 0478 7-2-74
| CRIG-1T ARE INd004——9 : z 7 H [ECONO TIT »5  Jowet
Ris ‘ RIS | | N [R4RIE TTEM NOMEER [ on
| A 47 bl a2 L' le |5 8 2 Ul g |» | {¢oprecTeD ON PLB
MOT ENABLE $° R 7| ! l ECO NO 131 25 [157g)
DMTEB | ez |57 R& I|£co No 72 8277
| & 475
1\ [RIL 5 B LU= 18 5 L gd| oot
! 4| 7 I .
B 23K ool ‘ 2 L2 2 AE
r X (R17 -
I ! Riz UF G/ §RZ 4':}7“(7)_ - APC( /-\Cl Cl C| 1
| NS I ] Tl T _
' CRY 9v R19 R\S i 'ooo-o..o.-o" I)I.onoﬁ
| *—2 AN p Ca ! il ]
C(Ra CR% 47 OR |OK 3W [OK3W | 1 3] -
1 Y You] Emenow ] suF ] | L il _
[ N PAD TO BRAKE | | X : 1\1 |
! Re2 RESISTCOR * i
| kre| ko R2] §vo& S 7 z l =
: qv | CRIl apicg | B scrau 2 7 Rl e, -
| x . SR 3 v1 R2 | Ssow LR2 Sow ez _
\ R20 KN it ’, 2 ?Z \ i | ! Y i o] I 15\ i B\ a
PS (M) P View | 33K iV _colt Span 1c: sk || Qtoa] | eon ko <00
| 33uf 22K l lv 4 '- ! ]
rooops i iov J. @ .
4 100016 | ¢ ' o ® I i |
= J | .
P5 MATES i - - - -
WITH I8 ON | CR3-6 ARE |N4O04 {9 MOTOR WIRING MOTOR WINDING _
BACK PANEL | CR3 | COLOR CODE DC RESISTANCE
(bo23z REF) ! /\/ | — PLU ]
| BT G r o s -« S
waron ! — e 35t e AETISSE
DMTO T .
| ‘g: ]BZI.ELF —+—* 2S00 RPM S0HZ, -
| NOH - BRN PART 3 MOTORS -
GRD D 2 .
| ' _
|
] -
Qi cwey Awsi) scn 7o -
Tuaw cm AT & CpesSimE. pesmil -
Blicw MeTed FTo 5LPPIrLY RE w7 i —
Sy HICH e TACE e~ AC 15 AT PrAK. ]
KEeR S MHERT powts
MoTor ConTroL PWB Assy N S e DESCRIPTION MEAS. VEXRD CATALGG. Mo,
- : —_—— = — PARTS LIST
Component Uspse CHaeT FIGURE 9-10, SHEET 2
GHTRE, SERLICH=2,£4-7 CR2ZLR7-H RH-25 ICC/IIEV OUE 1500RPM ‘
41 |[TR2 5CR) ICI2.CA-7 CR2LRIAT R1-25 206 1730V GOUL 1500 RPM MOTOR CONTROL PWB
G3|TRI-2,5CRVICI-3,0)-7,CRI-17, Ri-25Q 100/1%Y ALL OTHERS SCHEMATIC DIAGRAM
G4 |TR)-2,5CRLICI-3,C1-7,CRI-1 T, Ri-25 () 208 /7R0V ALl OTHERS
7 I 6 | 5 | 4 | 3 | 2 | 1



Western NN

DYNEX

I, A Perri Compan

11 l 10 1 9 | d I 4 | 6 ] 5 ] 4 l 3 ] 2 1
WIRE LIST _VOICE CON.  HARNESS WIRE LIST POSITIONER — ASSEMBLY — REVISIONS
T posl/ I REV L WIRE /0. FEoM TO | 7ERMINATION | WIEE 5/2E | Cotof | SIGNAL WIRE _NO. | FROM 7O TERMINATION \WIRE 512 | CO10R | S/anAl me <o w. ST
- 23 ~3-3 Ve-/ A /& £ED vc-z/ é Ti/ -/ L;-/ LC /TEM 30 RED MgP SUR 1A /SSUED 7/ ]
NOTES: 24 P3- ] VC-2 < L /& wHT VC- 2 L/-2 LC ITEM 30 RED  SERVO GRD T4, [200e0 7675 20,37, |2
1 SEE UNIT SCHEMATIC DWé. NO. DZ3Z (FOR REF) 62,64, 25 T rsd T es = = Ble-sip Ve ERR— WY = =7 Bre SR GRD | |ans sy £ /2/r3
. . 6,68 26 P7-J | THER-T c— 22 RED THER. - | 4 ; 3 | RA-/ L= zz WHT | {190 At 750EE 2 e momihll Pty
2. SEEDWG NO A398 FOR ALIGNMENT SPECIFICATIONS. 6;, éfg i £6 e = <5 B THER 2 5 7 oAz e Z7 R v Boio o il s K
OnLY e 5 [ RA-3 = 22 BRNOR ORN| JNDEX B oo scem el ¥
7 L, & | RA4 L~ zz BLK ] SERVD 6RD c REROUE CRELE CLAHP
S SR
o 1 8 v7T-3 L - zZO BLK VEL. COIL [3} EA%DD ){‘:ﬁ:iffsel‘n‘ |5.1£.73
(o) (o // 78/-9 | 5i-2 5 zz WHT _RERDS 02 S Mkt e 55 e
-B3-F-2(¢ P W5 )
e-8 ) %—2 WIRE  1/ST SIGNAL HARPNESS = E(ﬁ fes Z J/i[:i
/3 T8/-/ 1 P7-KFL L5 zz REDEANK|LMP  Sup | 1ECO NO. 0423 : s
/4 [ 9¢/0 LS BLUEVIO_[SERW GRD 1SN0 527 i
Pt €) Z B - — war Tz R o
. 3 4 7 L5 ORN [ X402 K ]ECO NO. 0G/8 1[30hs] F
! : ! p3(5) 7 5 2 L5 L7_BRN [INDEX | e A
< = AGN- /8 © 5 LS BLK | SERVO GRD 2 -
= mZE 52 /—8A6N3(8) /% 7 9éE] (5 GRYZBEN ¥ LIECCNO T T~
y ‘% | o GEENOTE D[S S S [ - 20 T 811 4 .5 ~GRN__ VEL.COIL
' T T 2/ TEI-9 P77 LS zZ YEL REALS P 5W
@\ FEONT ViEw I ] [l ] T [ 1 [42 B396P) HEAD LEAD HOLLCER] EA
4121212127414 ]4]4 |48]XAz0IPodoF [3ET SREW HAT PL| EAF4-40 X 76 LONG.
\ 5131313133133 ]3 [47 464F TAPE BACKUP | £4
4-A2-N-I(E I~ ‘ Llz2iz12 2]z 2|2 2 |46|50U66PBZ__|5cRew, SELF Lok |FA | 28 32 x 34 iowe
= L | T Plr s i 7 145lczeepy COYER-POSIT, SIDE| £A
- N N\ V=l —-1—121-|—1—144[#DACTSPS |R/N HEAD EAA DN" 200 TPI 2400 RPHM | E
= \/\35‘ P3 i — i =T=T—T1z | == — |43 |#4a0i5P7 EA|A UP" 200 TPI 2400 RFPM
=/ | 3 — =T =T=—T1=T2 = [47|HDA035P4 EA|A DN 200 TPL /500 £PM
TOP 2 oMLY | | —|=-1-1T11=1=T=12| =4/ |HD055"3 EAA yp” 200 TPI__ /500 RPM
SINGLE DISK “, — = I =T=T—121-1=140|#baco=rb EA|H DN Jog TPT 7700 RPM
— =l |=i—1—-12 -] —=139]|HDA095P5 EAVA UP" /00 7PI 2400 RP M
——————— 4-NUT-N-4 i ~ — 1= ti=1=T-12|284D40%5r,2 EAA ON" 100 TPI /500 BRPM |
L'WASH ‘ ! =l =1—-i—[ 1 1-T=1-12 37 |#0A0F5Fi RIW HEAD EALA vP~ 100 TPT 7500 &AM
6-P3-N-2(6) ) . I T [T 7 1717 7 [3e]coeocz RETICAL ASM |£4] 200 7PT
UPPER HOLES ———— 4-AG-N-I(4) ePIN3@ | 1LV VT T P17 17T [ 13514224Ff CRASH STOP _ |£A
BOTH SIDES / ,V 212 121212 12122 | 2 |34 |554/75P] O _RING &4 ]
é'Ps'N'Zé(G) S1EEVE TERMIATIONS / t 215131513 131313 |3 33]ccaozqPZ5  |CLAMP, CABLE _|£A I
TOP 4 SCEEWS VTR AP S / i 514 41414 [ 55 |5 |5 |32 5CA004P04Cs | SCREW, SET EA| 440 gNE-74 Sels D
G—PJ-N-Z(IZ)—/M SLEEVING 125 DIA, ’_r | | | 1 [/ /! / / |3/ |pliECG2 _ 1CAREIAGE ASM [£A] 200 7TAPT
oron 2 Stabws ’ 1 EACH -508,.6.¢ 125 e —— 1 3REQD [ 212 21717221 2z12]| 2130 AT5al LAMP WIRE ASSY |EA
_E; P 2 REQ ﬁﬂ & T IO T O T A2 A O O ] (el 2 MAGNET ASSYVT |EA
6-pP3-N-2(12) — |5 2-P5-r2(8) ‘ A T oo T1 6l 6l el 617177 7[28][cchozaroe CLAMP-CABLE [EA
LOWER HOLES ) B// 6-P3-NZ(6) ] | €] o S—oPo-N-26) [BI 3121313555 5]27]CCAI0R SPRING CLIP __[EAL ZIERICK |16
N ! e L] N I it vt Trdy 17 126{78A100P0915 | TERMINAL BD | EA] KULKA 60045 15 AMP -
[ o i inl R | (HEADS &) \ [ LT T T 7 [ 7T I [25[swAcaqPz SWITCH EA| CHERRY E63-02K
B ! S Vi T 7 Il Il 1 {zlz |2 2 o4alamzri SUPPORT-HD LEAD[ EA
3REQD @/ | W) N B-PIN-2() LT T T (23 (craia HARNESS, YOIC COIL | EA]
‘ e LI T T T 17 1T [T [221D0540765) LAMP EAIWELCH ALLEN 999079-6
TOP : VC-| 531313 35131333 312/[BH48P! LEAD-VOICE COIL| EA
CENT: VC-2 P F—T—10-A6-N-6(2)  TOP Ifl (=i 0 =1/ -1T71T~+-120[C/q0G2 HARNESS Pos kg | EA] 200 7PT c
BOT: vC-3 . ONILY | Ll by T 717 [ 1119]B033m] COLLAR-RETICLE|EA
Lo R Zl [ [ (1 [2[Zz 212 /8[8038FI HEAD RAMP __|EA
\ R BENEENRNE AN NN R SUPPORT-RETKIE| EA
. (P51 TIONER TN pe [ T I I O O VI I P [ [T SUPPORT- L AMP|EA
INSTALL 867, ﬂ ir— mmg?acsi 4-Ao-N-4(4) N 10OTP) L v [T i1 LT 1 i T 17 1I5]8ca3m TERM BDVCLEADLE A
| % ! 5 T e AT O S A O VA WA - SUPPORT-VC LEALE A -
C ) T 20) 2007P Ly T [0 Tl T [ 3[BoeTn COrL CLAMP__|EA :
@ MOUNT "UNDER T T Y A A A A S VI WP B () RAIL -RT SIDE |EA
ITEM 33 (SHOWN, ! 2yt iyt iilzlzlztalulBosza HEAD-CLAMP _|E A
IN PHANTOM LINES — =1t =1V =17 =11 1/0]ci9%s! HARNESS, P05 551 EA| 100 TPI
i FOR CLARITY} @ Ll v T v [T T 7 9(cod P RAIL -LT SIDE €A
s-Funsnt (46(7) © L2, N I S N I A O I W P SWITCH BRKT _|EA B
! @ O 4-P3-N-20) [21Z 12122 1Zzl2 |z 217|A233P4 FRONT STOP £X
- - — » ' - s hooocoEooH EAY oo TP,
\ B-FWASHAS %3 ERNEIRNENENEYE NN NS ERrEEHE COIL ASM — VTIEA
‘ / S Tl v T v T Tl 7Ta 31775/ MAGNET ASM-VCIEA
) ! T T T [ T Tl T I 3 [Do7aa BED-POSITIONER|E A
o-pin1e | @) zom, W @ / ) st sk ony Lo | S— i
\ \ @ | srzna/ L) 3L NN L T [coBka COIL_ASM-v.C. |EA
\ Y S-4-P P N-2(4) \—4-PI—N-Z(4) QYR [ QU [ QTY[QTY | @™ | a | @y | arv | iem IDENTIFICATION TITLE AND ONIT VENDOR NAME, PART NO.,
v - Cl 81 &l 6o Gé | G3 3 K NO. NUMBER DESCRIPTION MEAS.| | AND CATALOG NO.
\ 5-p3 SoREw 28) 2 REQD DUAL DISK ONLY FARTS LiST
\ — &-P3-
. N1(7) @ @ 200 OR 100 TPI, NO H EADS
SINGLE DISK 200TPl,24 OORPM FIGURE 9-11 A
@ 2 REQD—TOP ONLY @ @ SINGLE DISKT00TPI 2 400RPM -
4-P3-N-I(%) SINGLE DISK SINGLE DI 5Kﬁ’ZOOT_Pr15oo12PM
. (LAMP) SINGLE LISK, | 0T TPl S00RPM
(REF) THERMISTOR TMAQOOKS P! DUALDISKS,200 TPI,Z400RPM POSITIONER ASSEMBLY
(READ HEAD-RET ASM) PART OF |TEM 20 DUAL DI 5K5,|00TP| ZA0ORPM /
DUAL Di5K5,Z00,T P, 5O00RPHM
DUAL DI 58,100T Pi, 1 500RPM
1 | 10 1 9 ! 8 I 7 I 6 ! 5 I ‘ 3 I 2 ! ! 108
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Western

DYNEX

N A Perri Compan)

1 l 10 | i | 8 ] 7 | J ] 5 i 4 ] 3 l 2 1
) 085 EY J FEVISHNS
— D J lq o ca22 Gl f/QéF) R:l ’ €.0. NO. \DATE
NOTES: : ’ SSUED -3
POWER TRANSISTOR , HEAT SINK ASS5 /32
| APPLY TRANSISTOR Z5, SILICONE COMPOUND, NO.8IOI, (o ey S s e Ay 8leco no oz
CR EQUIVAILENT BETWEEN HEAT SINK AND MICA SPACER RELATED NOTES & HARDWARE) C |ECO NG&. 0185 F|7-7n
AND BETWEEN MICA SPACER AND TRAMSISTOR. ECO NO. 0174215259 ¢

2. JUMPERE ARE (HITIALLY TO BE SET :N MANUFACTURING AS
SHOWN. CJSTOMER INTERFACE REQUIREMENTS AND/OR

ECO_NO 2390 Tiogos
<HG M
Pl wis HEacoroae bt | 72/7)

CAISY CHAN APPLICATIONS MAY NECESSITATE DIFFERENT gé%ﬁ%, (5?8?:4 - stﬁ
ECO N0.OSle . [efzirs

ECO No. o525
ECO No. 0580 ¢ |nIhi5}—~
ECO NO. 0634 ... |2,77h4

5-G- P SCREW -N-2 (6)
SETIINGS. X L' WASH
21) NOTE 2 8 F'wasH
i ~G-PA-N-4 (&) ECo No. 0647 3k

ECO NO.C580 7,8/ |
3015 2 / [_‘A
: y /~INSERT MICA WASHER (SUPPLIED
WiTH {TEM B) UNDER TRANSISTORS | / - F
ITEMS 7¢10 =1 @] )

SEE NOTE | B

(PMDIKGO 15 RECOMM-
ENDED PART REPLACE -
MENT FOR MOT MJ2500) {

p2(M) 9 ? @ “_B f
020 @°
mH & )

c_,hlbuxﬁ‘ RN

NeTE 2 (21)

| P >

|
« ‘ |
= i U= =
\\ —2 50*-5‘%/ \ AN ]
S=Cr P SCREW -N-2(8) ‘ S-G-P-SCREW -F-2 /8) N -

JWASH L'WASH \ s

ITEM 16 E'WASH SEE NOTE & \ i

&) F'WASH (2 REQD) (PMDI0KGO 15 RECOMMENDED
PART REPLACEMENT FOR

MOT MJ 3000) ey ]
i / {\ 2 1
L \ N
\ .
\\ T
\
\ 3 |21 |azo06! JUMPER ASSY |EA
LAt — 20 c
\ - 15 ]
U SPECIAL BUILDUP —S-L-P(*)-F-2(B)—LENGTH IN /16’3 :_3'
‘ (N \ “—NO. OF PLACES 2 | 1@ |WAAO20P00] | WASHER-INSULATING] EA
L REF. \ N= NEAR SIDE 4 [ IS |PIA0B2PIF _ |PIN FEMALE EA
L 1TEM(D MUST BE \_ F= FAR SIDE &.5] 14 |WIA049P/804 |WIRE- STRANDED | IN |[IBAWG GRN -
INSTALLED SPECIAL BUILDUP DESCRIPTION 4.0] 13 |WIA0O49P1803 | WIRE-STRANDED | IN |18 ANG RED
- ABOVE -A~ \ 3= F'¢e L WASHER 6.2 12 |WIA049P1802 |WIiRE-STRANDED | IN [IBANG BLX
PZ WIRE LIST SURFACE. D /‘ SECURE 1O ITEM 5 | 2= L' WASHER NUT 5.7] 11 |WIAD#9Pi80] |WIRE-STRANDED |IN [IBAWG WHT
<8 o > p- man HEAD | |10 |QQAOGIPIOK60 | TRANSISTOR EA | GZ (POW. MCRO.DEV. PMDIOKGS)
FRON TO WIRE 1 WIRE [[TEM o gwe *\So” ALPHA b= 6-32 1 | 5 |CNAOSIP6RI _|CONNECTOR EA P2
LENGTH|COLCR| NO EMITTER — s OR EQUIV. 4% 420 2 [ & [MKAI98PI KIT-TRANSISTOR | EA B
0l-B | G2-B | 2.200 |GREEN]| 14 COLLECTOR - I | 7 |QRA0sIPI/KEO | TRANSISTOR EA |G)_( POW. MONO. DEV. PMD 11KGO)
= p 5200 2 BASE  —] 7z | & |B033G1 MTG BRKT BACKPNLEA
Gl-g | Qz-E 4 BLACK | | [ 5 [cliop! HEAT SINK EA
G2-C F2-4 5.700 [WHITE] L} \ [ 4 |coizpPz GUSSET EA
G! -B p2-2 4.200 |GREEN| (4 I [ 3 Jcoizp/ GUSSET EA
Z Z I | 7 [c4286Gz2 BACKPANEL EA L
Qi -t Pe- | 3.800 | BLACK| 12 ﬂ | | {co4tpPy PLATE-PWB MTG  { EA
O‘ -C P2-€ 4'000 R ED | 3 QryY 1TEM IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
6l NO. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
_PARTS LIST )
secTion A-A FIGURE 9-12, SHEET 1 A
PWB MODULE ASSEMBLY
11 I 10 [ 9 | 8 | 7 | 6 | 5 | 4 3 I 2 | 1 103




Western

DYNEX

N A Perri Company

7 6 | 5 | 4 | 3 | 2 | 1
WG NO.
€438 REV & T e T
NOTES: | i £S5 OTHERWISE SPECIFIED ALL COMPONENT LEADS G {/SSUED /%
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 S/DE) b
OR ® (FAR S/DE), L
5. WITH JUMPER CONNECTED FROM 'C"70 XMIT, RAW DATA NOTE 5-
IS SENT TO QG BASE. WITH JUMPER CONNECTED FROM 3 () .
C'TO "'VFO"RAW DATA /8 DECODED ON VFO PWB AND 2 0 oa 4'&‘(0(/(H
SENT A OUT AS XFDB AND XRDQ. Dobp( 2R
&. MINIMUM INSERTION AND EXTRACTION FORCE OF PWB REQURED
FER CONNECTOR CONTACT FPAIR /S Z OZF.
v T —
gret 7ol o o at?
p/ﬂ/a’ﬁ‘ﬂj < ~. Fc,&, 5”’3{2 (.',.,.}Il\ﬂw oF NOTE 5
¢t ot
ey e e F INSTALL
L FROM FAR =
B o= | e _ob dmeae | =
! e T 3.6v/
‘ rl_| ” e e ‘1 egw l P/NS) re A55‘A6 I_" 7]
Xy 2 s 2 MR / [ A 33 Lﬂ/ cz €3 je4 j¢c5 °C
\r "]w% = A5 5T W s/ -
LB I = RWDP  Tisut Toame Toame oama [o17]
Jv3 L Las Lo CR5 FROM 10 i
| i L CABLE L ]
(&) Jl 3 sl RWDP — WRITE DATA PULSE ]
(5) (o ool < 3 INSTALL FROM XRDB — READ DATA BIT .
o [ Tessl . NEAR SIDE. DO 5 XRDR — READ DATA CLOCK (OR PAW DATA CLOCK , SEE NOTE 5) |
INSTALL FROM | i o ol ® @ T NOT SOLDER i ‘ ’ ’ —
FAR SIDE 22 oo | (NOTE Z) 4
I J4_
-F_gﬁ@ — — 7 L | INSTALL FROM
ST %@‘ —1 Far SIpE I 1 ="1/71roc062P220Z |RESISTOR EA|R/O 22 a %W
2 S .o = 3 | — /& |ROCO62P3322 |RESISTOR RE, RF, RIT 3.3K 14w
INSTALL FROM Q°° °o "0 & | — | /5 |RocoézP4722 |RES/STOR R2-R7 47K _1aw
FAR SIDE o~ - /| = /4 |RoA051 PIOB33 |RESISTOR RI___0.15,5W,3% WRE 10|
Q| ___ a5 T @g 7 | = _|/3 |e0A06IP 3646 | TRANSISTOR Q/-az MP5364%
N TRy L \@ = 5 | - /2 |crA04ZP3/48 |DIODE CR/-CR5 INP/4B
O L —_— %\‘ INSTALL FROM ™ | 4 | — |/ |coco5eP47333 |CAPACITOR cz-Cc5 LO47.uf, 200V
| 46 FE@ FAR SIDE /| = /0 |Coco5ePi5 254 |CAPACITOR Ci SEuf, o0V
{— —————————— —\I [ /0 PLACES — :l /3 — 9 |PTAOS9 P2 PIN
e y s 2 [ — [ B [CNAOBIP6RI _|CONNEC TOR J3, J4 MALE
] C3l J 2 | = | 7 [cNAOBIP5PI __|CONNECTOR J2,J5 FEMALE
. - /_| = | & |CNACBIPSPI __|CONNECTOR J/ FEMALE
- 25| — | 5 |P1A0BzPZM __|PIN, CONN. MALE
| /I 1-14 PWB_ASSY
- e |3 lcnazisry CONN. HOUSING A/-AG
' j_ﬁffg/g‘f FRom or 0 ol — |300] 2 |FiA ZZ0PT __|CONN. Pin, PRESSINL § | . 025 5@ POST
‘ - 17 1 PWB EA
sowEE (NO TE Z) o 62 QTY Qry ITEM IDENTIFICATION TITLE AND -lNIT VENDOR NAME, PART NO.,
G2 []] NO. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
FILL PLATED PARTS LIST \
THRU HOLE
WITH SOLDER
FIGURE 9-12, SHEET 2
PWB MODULE ELECTRICAL DIAGRAM
REV G
|
7 | 6 | 5 | 4 [ 3 | 2 | 1 102



Western

DYNEX

T A Perri Compal

- Pl 8- LWASH-N-2
(M 3-PY8-LWASy

(/TEM3-PL,PB.8-P1-N-2(17) —

@\

W0

ZONE | IF FOR WASHER INF.)

B
4-Al-N-2 (6) (sEE

1 | 10 | 3 | 3 | 7 | | i 5 | 4 | 3 ] 2 1
pre o TABLE OF VARIABLES v — TV —
" D217 J REY W &l g3 a3 ca [ Y G7 Ga ] com  Tam
I00/IISY, GO HZ, 1500 [I00/IIS V,50HE 1500 230,60 HE 2400 230V SOHZ 2400 _1IOO/IISY cOHE 2400 ]100/1ISV SO HZ2400] 208/230V 60RZ 1500|230V ,50 HZ 1500 A | /SSUED 2273}
NTE® koR MOTOR ASS'Y SCHEMATIC SEE DwWe NO. C274 . 3- Pl |B-PZ 3- - ST [3- F}gﬁ - ~ [ 2-P2 3- Pl 3-Pz " 3-P2 3-P__ [ 3-PZ 3- P _|3-P3 ReLocATeD” £, ok ]

2. USED FOR /500 RPM, 6CHEZ ONLY, 4- P 4-P1__ 14- 4- P2 4- 4-Po__L4-pP2 4-PS 4-PG 4-P| 4-Pi 4-P3 li-p7 B [as s soveres Hosoy
9. USED FOR /500 RPM, 50 HEZ, BOC OBSPI( [TEM3) MOTOR ONLY. 5 — |5 — |5 5C LATER|5- LATER S-Pi5ga3 | 5-P20143|5-Peids S-PI5133 [ 5-— | 5-— | 5 8043 |s_priiis i IvS

4 USED FOR 2500 RPM ONLY. T-& |7-ar |- 7-64_ |7-a4 9-G4 |7 a3 [7-a3 7-63__|7-62 | 762 |7-e4 |1-44 A e
§. USED FOR 500 RPM,50 HZ, BOC 086 P35 (TTEM3) MOTOR ONLY 12~ POCA0Z | 1-P00%02 | 12— N 1e-POZ544 |12 PO25 44 1e- Poe544] 12- POOAOZ 13- FOBB02 12-ROOS02 | 12-P02544] 12~ Poz5#| 2-PO0I0A |[z-Pooiea| |C A rupres - sova. 7.
€. NOTE: REV.G MOTOR CONTROL PWB (D273 REVG) CANNOT BE 13- Pl 13- Tie= 13-P3 |i3-F3 13—P3 (13- Pl [I3- P2 13- P2 3-P3 [12-P3 [ %-P1 [B-7 D |Eer 17 was v ISTE
USED (EXCESSIVE SMOKE ) WITH THE SPECIFIEDRZ, ITEM 32 ONTHIS 72- P72 122-77 |22- 72-pPa& |22-F4 22-P4_|22- P4 |22-P4 22-P4_|22-P2 |22-p2 |22-PZ [1i-pL (D] 200_notE #3275
ASSY. (REV V OR LATER). REV. 4 MOTOR PWB CAN ONLY BE LISED ON  [52mioossl a7-mo055] 52 31-P25143 |37-P15 143 52-P5143 [32-Paocs3 [5e-mao023 + o 2EPA0SS 21-PE|A% | 31-075143 [31-PIE143 [31 P2 43 | | £ |2co wo. _onZ A fRn
REV.U OR EARUER MOTOR A%SY. DLT3 ASS'Y PARTS FOR Pl MOTOR—7 w50 %0 £.05 TYP — 34-0A0033| |EJECO Mo 52 053373
REV.H OR LATER, PWB 15 REQUIRED FOR | WHEN USED (TYP) TYP P ' co_No._o/ey . /s
16D 21T REV.\, OR LATER, (FOR QUICK, ASS'Y PARTS FOR PZ3MOTOR SLEEVE ALL C! TERMINATIONS /\ et Pwﬂa‘/ 0f79 75 Y2575
BRAKING ACTION) BUT CAN BE 2 WHEN USED (TYP) 4 4-40 AND UNUSED TERMINALS AR (59 Ve Ry T
USED iN ALL EARLIER REVISIONS, /1 ;gi b= o-32 WITH ITEM 14. G-PI-N-1(&) J|Eco _wo_oz3d f fzrnw

b 8- 8-32 [KECo _No 6276 .

/@ A= ALLEN HEAD ] L {ECo o, o285 i birre

I ek 13) Fame ( M l€co Ne.03i3 /K:ll: 771

= ’ -AlI-N-2 (6 N lEWO 27 0. w/i/
ADD NO. 4 F'WASHERS ™1 3: L'+ F' WASH I / o8) MOOTH AR WASHER [0 EC N o
70 GIVE A SPACE 4-41-N2 (6) = NO WASH DE INFO) [P {eco MO_oaes 2; firas
OF .o45%.05 ] F= FAR SIDE IN. Q |[ECo No. 0504 2 575
On 71é ©3 DO NOT INSERT FLAT \WASHE RS N= NEAR SIDE — (3 )—— @ = 1Eco No o8 =
4 BETWEEN RESKTORE PLATE (-PLACES) NO OF PLACES & JEco wo. 0529 6-2%15)
INSTALL WIRES * WIRES 8416 /, ,—LENGTH N 1/fIt'S 1.63MIN T leco. Ne-ce8d |e127
FRON NEAR SIDE ROUTE FROM 6—P/-N—/(/£/— U [Eco Ne 0698 |e-25%
& So10ER FRoM BEHIND PWB MTG + E20 N0 06 It
FAR SIDE (crreurT PLATE TO T8-3 ITEM‘N-F R -

oD ON 62-66,4G8 3TFROM PiTo Pz |IFIF3)
cr SEE NLY W Eco No 745 ___[IFm

8-P3-N-2(¢) N~— 7 R
| 8-Pl -r-zz /z)) \ / EA:H enp i
O vy B T T—® :
T Rom TE MOUNT CAP. AGAINST
-063%.015 ' r _i 1 i / MOTOR AND TO DIM (34)sce e i
7 I 7505 ( : | / SHOWN. ]
8-Ae-N-2 (8) ; (Il /j\\ ) (SEE TABLE)
SEURE PULY WITHITEM3T: I l | // \ . I_[35] B452P] WARNING LABEL l£A
ENSURE LOCTITE DOES NOT RUM Dow, | -- . MOUNT BETWEEN “EET T 134 | Roh 156 RESISTOR T RTE] e
SHAFT NTOMOTOZ._ i RUN WIRE #23 THRU 16T | { Ml ) / JTEM [ ¢ 3 _ 3:0 23 WII! 049P2401 | WIRE, INSUL. |IN 24 AWG WHITE
D Y \ ! TYWRAP, ARCUND 2ND 4 | i 7 SEETABLE | {_|3Z | ROA |56 RESISTOR ERRZ
,_%,;qf/ BAGK Dowi TURY IsT | AIRI31 | ADA222 P2 | LoCTITE - CAT N° 601
2 | USE 1| ONLY I_|30| 845371 DEChL WARNG |EA »
e i {TEM 3, PI,PZ£P3 I_[29 ] cNACEIPEPI | CONNECTOR __|EA |PIZ FEMALE |
: \ SEE TABLE 2 |28 PiA 082 PIF_|PIN CONNECTOR |EAR FEMALE
—731 6-P6-N-2 (12) (ITEM 3 P| SHOWN 60127 {WIA049P2004 | WiRE, INSUL. N 20 AWG GREEN
BEND TAB LIP ON TERM No 485 (ITEM 3 P24 P3 130126 | CLtA052P222U | WIRE, CABLE IN 22 AWG 2 COND
7 . TIE WRAP OR. AT AN AN'C;LE OF APPROX 4";" Sxol:lr_ \éAEGMTICSN 1 _[25|cCAo29PI2 CABLE CLAMP | EA ‘125 DA
TO GINE /i6"CLEARANCE O LEEV] ) HOWN, 23-0]24 [WIA043PZ001 | WIRE, /NSUL. N Z0A WG WHITE
CABLE LACING. MUAT FW.B. COMPONENTS (sLeeve E,SE,EloEOA\JN!'IgE?\A 3 160123 | WiA049PZ002 | WIRE, INSUL. IN 20 AW& BLACK
NOT EXCEED LIMIT SHOWN WIRES 661,A48) AL MOTORS ToRe  SEE TABLE[ | |22 ] BTA096 BELT DRWE |ZR
WIRE LIST, MeToR BRAKE RESISTOR |00 0R 1I5Y. WIRE LIST, 208 oR 230V. SAME RS 100 0R 115V EXCEPT AS NOTED MARKED CLEARLY ONTHES 14 121 1L6A199 P2~ 1{uc cPADEBLckD] EA
C |wore Y28 | FrOM To _ [TERM.|WIRE S1ZE |CoLoR |siaNAL WIRE No FRoM To TERM| WIRE SIZE | COLOR | SIGNAL' FACE WITH RERSPECTIVE P NO. 95|20 SHRINK TUBING | m 125 DiA. |
A BT PWE PAD 53 [TEM 33 WHT 3519 SHRINK TUBING IN «/87 DIA
B R?2-2 -2 SC_ [ ITEM 24 WHT | |18 |ccAD29 PI8 1CABLE CLAMP [EA 187 DIA.
|17 [c2596G7 HARNESS, D |EA
6
WIRE LIST,_M0ToR MODULE ASSY, 100 GR I15Y. s i:ﬁ;m AR MoToR [£A
| _1783-] F5-4 Lc [i7emI7 | BLK | DMTO 25114 SHRINK TUBING [N CLEAR -25G DA,
Z -2 P5-6 LC w17 WHT DMTEB See Tamie | 2 [13 [ccA 050 CLAMP CAPACITR] EA
3 -3 P5-3 LC w7 RED |SERVOGRD SEE TABLE| / |12 1CoR 089 CAPACITOR EA|CI
4 -4 Mi-2 L- —_ WHT — 4 |1l [WAA 020 POo6 | WASHER, DLASTIC |ER ]
5 -4ITem2l] Mi-4 L- — YEL — 5 TB3-9 Mi-4 L- — YEL - 1 _lio | 8223P7 CoVER TERM STP |EA
e 1 S . e e o et
- -3 - - RN — T83-4 Mi-3 L- - ORN - -
» g* 55 2: 74':-6 I‘.__ ZED 7 SEE TABLE [ | |7 |D274 MoToR PWB A<M |EA
- — - | |6 [cCcAoZ3 P3l _|CABLE CLAMP |EA 312 DiA
234 9 -6 | 21|PI12-11TEMZ8] LC ITEM 23 | BLK — SEE TABLE| 1 |5 |RoAI%6 RESISToR EA R
10 -6 2l MI-No# "T- = RN | — SEE TABLE [ | |4 €080 PULLEY, DRIVE €A
1 -7 21\p12-21TEM 28| LC ITEM 27 | GRN |AC CoNT SEE TABLE [/ 80C 088 MoTOR A.C. EA [P, L.S.(How) P2, P3 MoTR.
dZ 12 -7121 ci-1 17eM2gl LL ITEM26 | RED [AC CoNT 1 82036G] PWB MTG.PLATE | €A
2 113 91 21 LL ITEM 26 BLK - ] C205P] MOTOR MTG.PLATE | EA
4 -8 | 21|Pi2-31TEM 78] LC ITEM 24 | WHT ACZ Tl ™ DESCHPTION "eas. 0 cAThGe Moy "
15 \ -8B | 21|T8%-I0ITEM2!| LL ITEM 24 WHT AC2 PARTS LIST
16*|TB3-9 Y 211T83-4!TEM 21| LL ITEM23 | BLK = 16 | NoT USED | I | ] I
A 17 |CI1-2 ITEM8 (M S L- BLK - _
4.5 | 18 |RI-2 ci-l SC | ITEM 23| BIK — FIGURE 9-13
345| 19 1T783-7 Ri1-2 LS |TEM 26 RED |AC CoNT
345|270 [1B39 RI-1 LS BLK = MOTOR ASSEMBLY
3 121 | RI-I cl-1i SC | ITEM 23 BLK —
5 |22 |NoT USED 22 T783-6 R3-2 LS | I1TEM 22 | 81K
5 | 23 |NoT USED 23 R3-1 P12-1 SC | /TEM 23 BLK _ i
1 T 10 | 5 | 8 I 7 I s I 5 | N 3 T > I N

30



Western

DYNEX

IR A Perri Company

1 l 10 | 9 8 4 ] i 3 | 2 1
; — VSO
PR b s | mev A 1 T =
!norss: o A%
B-P3-N-1(8) 6
i B @
STAMP SERIAL NO.
APPEDX. A5 SHOWA
F
—Ti T
QJO
©, ‘
. — SINGLE DISK
/ DUAL DISK i
/ 36 [ce3/G1 PACK LoCK POSTTIVELEA | MANUALLY OPERATED
8 | 8 | 35 |5CA2/3P0808 | SCREW, HEX HEAD |EA | *8-32x I/zLona  STAMLESS 7.
) | — |34 |DMARIZPI DISK DUMMY EA
23
(2e) 2 1 3 132 [ccaoz9Pid CABLE 7/AMP |EA )
2 | 2 131 [smAaozzpP! SHOCK MOUNT |EA
8-P2-N-1(8) 3 | 3 [30]cca0z9,38 |CABLE CLAMP | EA
25
28
6-P6-N-2(¢) ~ 27
I | 7 |26 |nuA0i3Pi428 |NUT - HEX EA[1/4 -28UNF-28
I 1 7 125[c3806G/ AICK UP AS5Y EA
(FIXED DiSK = [ 7 [24[omA097P7 DISK MAGNETIC |EA
PORT COVER) 4 | 4 123[ccAoz9PIZ  |CABLE CLAMP |EA
/ | 12218379~/ GASKET, ABS. FILT. | EA
zi
5) 8- wastis 2 e
/8
INSTALL ITEM 7
2 | 17 1A/6677 SPACER EA
WITH SLOT THIS END | | 16 1p/3877 PLENUM-AIR FORZ A
15 ]
NSTALL ITEM
o e A;T/Né Afp T Tiatcosirz BRKT-AIR FILTER |E A
JTEM 27 oM 1 | 13 co9/Pi BRKT-AIR FILTER | £ A
@_\ 1TEM 12 | | 12 | BoB477 GASKET-AIR FLTRIE A
11
/0
\ / | 1 9 (codor CLAMP-FIXEDDISK £ A
5-P3-N-| (8) 3 6-P9-N-2(5) 1 T8 [s038r” BRKT-SEC PICKUALE A B
6-P9-F-2(5) | |1 |7 80347 ACCESS PORT [EA
G
+ + 1 51c/g4a/ PACKALOCKASH T EA —SOLENGHE—ORERATE
T {1 |4 [pozzarl BASE PLATE |EA
/I | /|3 (p=5267 DISK COVER _ASM | F A
3 [ 3|2 lcozial SUPPORT SHOCK MT| £ A L
) R WR VI SPINDLE ASM_{cAf 255
fE F @"’/ 7 Qry | oty | iTEM IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
62 el NO. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
PARTS LIST
SECTOR TRANSDUCER
REMOVABLE 0/5/<F [E05 7] FIGURE 9-14, SHEET 1 A
c38061(RE ) 6-A6-N-5(4)
BASE PLATE ASSEMBLY — TOP LOAD
REV A

1 | 10 | 9

~

103



Western AN

DYNEX

N A Perri Compan)

11 l 10 9 8 | 7 5 | 4 ] 3 | 2 1
[ — REVISIONS
D444 | ReY A ) Y =
NoTES: B (V= m—
HARDWARE BUILDUP DESCRIPTION
SPEC. BUILDUP —— S$-6-P(X)-N~-1(12) —LENGTH IN l/io's
6 \ L-NO. OF PLACES ¢
N=NEAR SIDE
F=FAR SIDE
APECIAL BUILDUP DESCRIP TION
\ I = L'WASH
‘ 3L £ F'WASH
- 4= F'— L' WASH ,§NUT —
8=F'WASH
=5 =F'— F'WASH, L'WASH §NUT
P= PAN HEAD
. 3£= ALLEN HEAD
F ! ! ) [ -g-22 F
[——‘L /1(@ o L V4-20
P
gl > \4\
_ < 8-Al-N-1(6) [
1/4-Al-N-1(8) N
(o
E o E
— —\2) 3 32) 2Reqp
QD @FJ;/ ]
= 8-P3-N-1(12) \ 4EEQD 1
@ |e B8-P3-N-6(8) i
A q /— _
D I | N\ — 8-P3-N-2(8) 40
2 S-14- NUT -N-2 ]
L WASH ]
8-P1-N-1(8) o\ /72 i
23 7]
. R l ; I e
8 — .
2 | -
_ Z WY 1
62%-06 adh 7 0 7 © AY i
¥ / .
B 8-P3-N-2(, s
& 502124 3.70 %% o € §
/ — ]
1/4-Al-N-3(8) — C 6 .
- PULLEY co28Pxx B B :—
(ReF viEw B- 1 N .
) SECTOR TRANSDUCER HEEEEE o] VR Ty 0
EIXED Disk < seoci(RéD =
7 [ —
* SECURE [TEM 1T TO ITEM 16 FIGURE 9-14, SHEET 2 4
{ J 2 PLACES
BASE PLATE ASSEMBLY — TOP LOAD
view C
1 | 10 | 9 8 1 7 s | . 3 T 2 T 1

9-32
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Western NN

DYNEX

IR A Perri Compan

1 | 10 | 9 | 8 i 7 | 6 | 5 | 4 | 3 | 2 .

WD3!6 ] J REV E c.0. NO. DATE
ISSUED /5,7y

ECO _NO. Q443 [ |i=%

ECO NO. 0553 7~ B35
Eco NO. 0592 . [2975
ECOM.0662 - kiefx] @

NOTES:
I SEE TOP BILL OF MATERIALS FOR AFFPROFR/ATE
PART NO. OR GRAUP AO.

m[o|om ™8

M | T

ORONO

M
S5ING DISK, 208 OR 230 V
i (28) [

100 OR /15 V @

208 oP 730 y@ X < SING DISK, /00 OR ISV F
/ DUAL DIsk, 208 OR 230V
/]7DUAL DISK , JOO OR 1IEV
E
NOTE | @
E-Al-N-4(i0) -
.%4
B8 |8 | 8 | 8 |35 5CA2I3P0808 |SCREW, HEX HEAD | EA | *B-32 x /2 ton; STAMLESS ST
/11117 34| ce01pl BAFFLE, PRESS RET| £A4
' 1 1 [/ ] 133(B379P/ GASKET ABS. FILTER| FA
3)¢14472 [ L 77 [3Z pzi7 MOTOR MODULE _|EA | S5EE NOTE ] D
/ 1 -1 11 -3/ (p2/3G2 \POWER SUFPPLY 208 OR 230V
@ G3 ¢a4 -1 /=17 130]|p2/3G1 POWER SUPALY /00 OR 115 V
21212 ] 2125 83/5P CAeT. £ AVOT
@ B-FWaASH- N-8 /171717 28008547 PWB _MODILE
L1117 |27 5RA045P2 SPRING EXTENSION
/ /! | — | — |26 | DMAZ2IZPI DiISkK, DUMMY —
[ 11 11 |/ |25|A233P2 TUBING KEEPER
313 |3 |3 |24[cchAoz9P38 |CABLE clamP
4-P3-N-6(¢) I 1/ V1 17 123]srA045P4 SPRING, EXTENSION.
! V717 17 |22]cs056/ KEEPER, PWE AN
2 REQD e 4-p3-N-2(8) Z 12 |2 | Z 12/ [srRA045PE8 __|3PRING, EXTENSIOM 1
y zlz 1z 1z |z0|B/6/P CLIP, AIR FILTER c
212 |2 ] 2719]A166P] SPACER
AN / 1/ 118 |p138P! ALENUM, AR FILTER]
(1 11 11 1/7]coarpz BRKT, AIR FILTER
I 111/ [ 1 1t [cogtpl \BRET, AR £1LTER
/ 1/ 11 17 115 Bos4Pl GASKET, AR FILTER|
I | {1 14 8go34P] ACCESS FPORT -
/17 / I | 13 [ NUYAOCIBPIM28 |NUT- HEX Va4 - 2BUNF-Z28
[ I 11 11Z|Boz&r,/ BRET -SECT AU.
/ 1/ 17 1711 [c38ogl Plck UP_ AS5Y
2|1z |2 2 |/©0]cozial (SUPPORT SHOCK MT
2121212 ]9 |smao77p! SHOCK MOUNT
2212 |2 |8 cchAoz9p/8 CABLE CLAIMP B
/ / 11 7 |[c300G/ S0L. ASSY, DLOR
T\ 71717 6 |[ccaoz9piz |CABLE clAMP
/17 1 /1715 [p327a/ DISK COVER ASSY
I 171 t |4 [cod0pPi CLAMP FIXED DISK
-1 =17 17 13 lomaoszr: D/SK_MAGNETIC
SECTOR TRANSCUCER /1 /117 12 lpoz9G2 INDLE _ASSY —
REMOVABLE D15k [f 1717 vy {R290G1 BASE PLATE CASTINSY EA
QTY | QTY | QTY { a1y 1TEM IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
/ G4 @3 a2 ;] NO. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
.04 crge PARTS LIST
10 - 30
lr—‘gg.‘r FIGURE 9-15, SHEET 1 A
BASE PLATE ASSEMBLY — FRONT LOAD
VIEW A
11 | 10 | ) | 8 ] 7 | 6 | 5 | 4 3 | 2 I 1 103

33
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Western GG

DYNEX

IR A Perri Compan

1u | 10 | 9 | 8 | 7 ] 6 1 5 | 4 3 ] 2 1
’ 03/6 J REV E REV co. W, ] oate
A | /350ED
NOTES: [B[£cOo No. o S}
¢ |eco _wo. 0553 18254
D] ECO NO. 0592 o J25-75)
~STAMP SERIAL  NQ. £léco wo.oeer o o
G / APPROX AS SHOWN.
1 " CIxxxx‘
B
/ L
24) 2 ggcm
i |
T | — | | o~ F
F N é ! 1‘
i
< ] O J
i e I — ]
‘ L 22 p- -
1/4 -Fé-N-?(d)\ /g -A3-N-2 (12 )
L]
‘ SPECIAL BUILDUP—S-8-AD-N-2 (&) —LENGTH IN 1/i6'S E
E —® NO. OF PLACES
\—N= NEAR SIDE
&-P3-N-1(6) (= SPECIAL BUILDUP DESCRIPTION ]
8 I = L'WASH i
zﬁso‘o(w@— 2 3= L+ F' WASH 4
— b =NO WASH. -
8 =F'WASH ]
C— FeFLAT HEAD .
, F] : PAN HEAD .
1/4~A1-N-3(8) | A= ALLEN HEAD —
= .\ 5 Praln e 4=4-4D <o
v Toem T L } 6=6-32 ]
S-i/4 -NUT —N-2 — I . 8 :=8-32 ]
L'WASH 1/4=1/4-20 ]
\ /6>PG»/\/‘Z {4) ]
© — ]
[ &-P3-N- 2(8) p _
c Je
16 *761 ® | ]
Il 2 + — 7]
&-P3-N-2 () & ]
— v /5 0 - -
52206 33 ——J -
I - - i
6-P9-N-2 (8) ]
B 6=-P9-F-2(8) 1B
5-8-A-SREW-N-2 (12) ]
\ ot 1
£.2 2 SECTOR TRANDSDUCER 1 L '
512 27055 FIXED DISK L7 _.0lI5 _TOT.] N EHES "eks. VRS CATALDG N, "
PARTS LIST
A — FIGURE 9-15, SHEET 2 A
SECYRE ITEM 13 TO ITEM /8
9 ‘ T Ss Mex (b squuient caneuT) BASE PLATE ASSEMBLY — FRONT LOAD
11 | 10 | 9 1 8 | 7 | 6 | 5 | 4 3 | 2 | 1 103
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Western

DYNEX

RN A Perri Compar

11 ] 10 ] 9 ] 8 | 7 ] 6 | 5 | 4 | 3 | 2 - 1
P p323 | REV F T o T
NTEREMOVE PROTECTIVE BACKING AMD AFPLY ADHESIVE SIDE OF JTEM 3 X< CUSTOMER  SPECIFIED COLOR COMBINATION g %}:in?f T
. —
2. ,Tvoa ;ﬁ:; oimgsgf;ré;[”oxz‘/rs LEADS SHALL PROTEIDE S :c;% NN%.??—_M = .%7’2 .
BEYOND BODY OF SW/TCH AS SHOWN. Eleconooay 7 leein

N\
%ﬂzﬂj/@
- ® @ @ @) — -- - - ~ 7 JO, F
27 /2 N
€ @ @, e ||l 4
® @ @ & X
@) () @ (@@ |
@) () (¢ @ —
- @ & @® @/
@/ 30) (o) (39 (0 (12) . d o
M E
N
PARTIAL REAR VIEW G2
8-A3-N-2(6) — \
o NOTE 2 @ SWITCH MARKING -
B TYR —
) n—? B LAMP BUS LAMP BUS eorrom7 g
N TOP \
8z ] s3 4 ST ¥ $—
DISC pPROT PROT DiSC SAFE 2EADY ! ST 12 | |2 e | <Y ]
powee|| JllFixepi|| |llrmveL] [{DRive e ) 7‘ 2 [ o ;a??i- / ezi\: Raﬁ\zé /j{/; COONMM )]
—— - — J y [ =z S [
f ’ ) b= ] S0
7 — |4 [30 |DsA/e3p/ LAMP, PUsH BUTTON] EA ] 2BV, T-1% , FLANGE BASE
— |4 129 {swaiszp/ SWiTEH, RUSH BUTTON| EA [ S1-54
8=8-32 D424G! (REF) 4 | — [28 [p3A/63P2 LAMP, ROCKER | EA| 28V, T-1 3/% SREW BASE
10 032 L HEAD ERONT PANEL SWITCH AS5Y, @ NOTE 2 » 4 | |27 |sWA200P3 | BEZEL, ROCKER
B: PAN i:JEAD CONS/STS OF |TEMS 2,3,8, 100FOF Ty —> 1 |— 126 |c258Pr8 LENS, ROCKER DISC DRIVE -
| = WASH 9,10,13,14,15,/0,20, 22 THRU NOTE 1 _ jossodd 1= 25 |cz58P7 LENS, ROCKER PROT RMVBL
3= [ FVWASH. 28 AND RELATED NOTES, -[T” Fve I =124 |cz58r6 LENS, ROCKER PROT FIXED
N = NEAR SIDE HARWARE AND WIRING INFD. \ 3 I | —123][c258P5 LENS, ROCKER DIsC_ POWER
NO. OF PLACES 1 4 [ — [22[swAzo0Fi SWITCH , ROCKER 5/-54
LEN IN J/16'S ® 2 | 2 |27 |AZ647/ RBEEE SPACER |EA i
S8-4/-N-4 (10) ///\/—_ /@ 8.018.0| 20 |wido50P220] |WHRE JNSUL. 50LD | /N. ZZ AWE  WHITE c
_\"’W Lt T 7 1/9]83¢3p/ FRIER AW, ALEX), | EA
I 1/ 18 1c342p,; FACE PAN, PLEX),
I 1/ /7 [cae7P] IRT BKT FPAN
@ /@ T 7 [/@ |ccaoz9p25 |CABLE CLAMP
o HA I {/ 1/5 (cz68G2 HARNESS FNT FAN.
11 L L D‘ 212 1/4 |[B2s7P] WASHER, SPACEE
£ - = ¥ 1 3 [ 3 |/3 |Rocos2rpe722 |RESISTOR R/-R3 4.7K, /W, 5%
Q 4 | 4 [ /2 [AZ70P2 SHOCK BAR,RUBBER
4 14 /1 |Aaz70P/ [SHock B4R, FUBBER
LAMP BUSS TOP: //—/5;”/76/4 2 | Z {10 |wanossrr WASHER, RUBBER
1] IARKING 2121 9 [cchrossr/ CLAMP (LAMP) ]
{ LAMP BUSS BOTTOM U ale 2 [ 2128 [pscoszr) __[LED (LAMP) B
— 1/ 17 [c258P4 LENS, AUSH BUTTON DISC _DRIVE
] ‘ — — 1/ & |cz58P3 LENS, PysH BUTTON PROT _RMVBL
N I e — 1|/ |5 [cesgp2 LENS, PUSH BUTTON PROT _FIXED
T T80 —{/ |4 [cz58P/ LENS, PUSH BUTTON DISC_POWER
, . T 7 13 [p250PX OVERLAY
~@, ¥ ¥ £, 1 [/ 1Z [p249,/ CONTROL PANEL -
PI5 \V: e by ~es ) 54 KNGSl I L7 17 |D334PX _ |CASTING FNT FANLEA
y 4 ‘/ 1}' ‘,r T_ 4 QG? uev;v ITEM IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
\ / [ / / I L / J NO. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
/’ _/ / PARTS LIST
- A-3 —/ ROCKER SWITcH ASSY
B / / : FIGURE 9- 16 )
L'WASH 8-P3-N-/ (6 ) COMPONENT DESIGNATION PUSH BUTTON SWITEH ASS
FWASH FOR REF
ORIENT —_
(©) () ASWWN FRONT PANEL ASSEMBLY — TOP LOAD
PART/IAL FKEAE ViEW Gl
11 1 10 | 9 i 8 ] 7 | 6 1 5 | 4 3 T 2 I 1
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Western IS

DYNEX

IR - Perri Compan

11 | 10 | 9 l 8 | 7 | 6 | 5 1 4 | 3 I 2 1
[OWG NO
EV £ — REVISIONS
D33/ [ = S— —
NOTES: L REMOVE FROTECTIVE BACKING AND APPLY ADHESNE S/IDE 7O [7EM Z. A /55060 =
2. RESISTOR LEADS MUST BE KEPT WITHIN SWITCH OUTLINE AS SHOWN. Bleco io. 072 4;L_-3-74
ECO NO. O444  4c |1-235%
D |eco w&,_os. g
£ JECO NO. 0578 DsI 25 e
G — e ——
.
1 Y
26 (2¢) % (2¢)
4 7 s 5)pal | De24Gi (ker)
FRONT PANEL SWITCH ASSEMBLY F
9 (= s) (29 CONSISTS OF THE FOLLOWING
ITEMS: 2,3, 8 THRU /2, /G THRU 24
@ @ @ @ AND RELATED NOTES, HARDWARE
@ @ @ @ AND WIRING INFORM ATION.
®» @ @ @ _
@ @ O O (®) —
\ [ 1 €
R /
t ! i I 8 — i
N R i J ]
S 1 1 =
SAFE READY ’z l l —
! O O §
! J Jo
o o5z X=CUSTOMER SPECIFIED COLOR COMBINATION 7
A z z .
4= 1/%- - 14 (26 |PSAI63P] LAMP, PUSH BUTTON | EA | 28V, T-13%4, FLANGE BASE
Az ALLEN HEAD i%“fo’,ii’ir (‘735%6'“”’0“5 — {7 {25 [swA62PT  |awrich, A BUToN | E4 | 51— 24
/ p-l f’t’,\’wfgﬁﬂ @ : SWITCH MARKING 4 | — |24 |DSA/63PZ | LAMP, ROCKER | EA|28 V, 1 3/4, SCREW BASE
: L . 4 | — {23 |5WA200P3 | BEZEL,ROCKER
V4 -Al-N-4(2) > LNV:VAS;A%F %VIABZ e TYP (4PLACES) 1 |- [2z|cz58Ps LENS, ROCKER DISC__DRIVE
~"NO OF PLACES I = |zi [cz58P7 LEN3, ROCKER PROT _RMVBL
_ 8-P3-N-ilb)—LENGTH IN [/I6'S _ M I | — [20|cz58P56 LENS , ROCKER PROT FIXED
N 1= 1/9cz58P5 LENS, ROCKER DISC_POWER
Z | 2 | /B [wwAosEPI WASHER RUBBER
4 | — |77 [SWAZ00PI __|SWITCH, ROCKER |EA| SI-54
i ORIENT 8.0 18.0| /& [WIA050P2201 _|WIRE, INSUL 50LID | /N, 72 AW _WHITE
AS SHOWN I |7 1/5[B298P FILLER PANEL |EA
LAMP BUSS I |+t /4 |c299P2 SUPPORT BKT
@ @ ToP T |/ /3 [c299P/ SUPPORT BKT
3 | 3 |/Z |rocos2P4722 |RESISTOR ~/- 73 47K VAW 5%
AN M—,’@ NOTE 2. I 17 17/ |ccaozorpia |caBLE CiamP
N —1 I |/ 1/0]czeaG2 HARNESE FNT PN,
g—g 2 [ Z | 9 [ccaoespi CLAMP, LAMP
ﬁ ¢ 2 12 | 8|oscoé3pi LED (LAMP)
~s Frey =7 53 *“LA";‘J’ BUSS — 7 | 7 |[cz58P2 LENS, PUSH BUTION (PROT FIXED)
% BoTToM /| & [cz58P3 LENS, AUGH BUTTON (PROT _RMVEL)
AESY  VIEW - /| 5 ]czs8P4 LENS, PUSH BUTTON (DISC__DRIVE)
é LAMP BUSS [ Z [cz58P LENS, FUSH BUTTON (D/SC_PONER)
NOTE 2 ToP I |3 |oz50PX OVEELAY
/ Z | p249~i CONTROL PANEL
se 53 54 / )/ 1D336RPX CASTING FNT ANV EA
\ == = SWITCH T e orveReTion - D cATALG o
10- NUT- N-3 -@,— MARKING : : , :
4 = Re R3
e @ © (®)’ - TYR RaCKER SwircH Assy.— e
F'WASH Fhe Fp7 PUSH BUTTON SW. ASSY.
FIGURE 9-17
LAMP BuSs
BOTTOM
(e) FRONT PANEL ASSEMBLY — FRONT LOAD
G2 ASS'Y VIEW
]
11 ] 10 ] 9 I P 1 7 | 6 | 5 T 4 | 3 T 5 ] " o
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Western

DYNEX

IR A Perri Compan

6 | 5 | 4 | 3 | 2 1

DWG NO.

1

D340 | REV C

NOTES:

/.

TOLERANCE : XX =*t0.25

5-G-P - FWASH - N-4(8)

REVISIONS
REV €.0. NO. DATE
Alsssven b.28.
BIECO NO.02B8 |7
C |ECO ND.OF2T & |iend

11

-AS-N-2 /é /- P
4 / i L WASH
\ NUT
@ LECURE JTEM 3 70 }TEM 4
1
%0°=3° | }_’ ,
s /‘( ¥ e v F
4’-/—‘54N—Z(6f\ Ifs) o ! Q==
- r&y !
D
5-P5F2(6) —~ SPECIAL BUIL DUP —S-6=-P-30)-N-48) —LENGTH IN I/165
ﬂp S—NO. OF PLACES
- — N= NEAR SIDE
F = FAR SIDE
% = SPECIAL  BUILDUP DESCRIPTION E
4 = F'WASH — L'WASHENUT
Es T — F,L'WASH § NUT
9 :F‘WASH—,'—F'WA5H,I_‘WA5N SENUT ]
P= PAN HEAD 7]
F= FLAT HEAD ]
@ A= ALLEN HEFAD 1
\ 4= 4-40 .
b= =32 i
T La=5-32 ]
qpo
6-P4-F-Z (8) i
B ) SECURE END LOOP e
5 ! BETWEEN L['WASH AMVD
ITEM / .
4 | 2 _{waaozop1 WASHER , INSUL £A.,
/30| 8 |C1A140P1 CHAN A, B
Z |7 |cCADZ9P3I__[CaBlE cLamP €A
/ | & |HIAMIPI HINGE _SPRING | EA
I 15 |BUA/39PI BKT M7 SLI0E | EA
z | 4 |B193P1 STEAIN RELIEE | EA
Z |3 |B176P! CABLE CLAMP _|EA
/1 Z [c173 PI MG BE7T _ARM | EA -
/ 17 {ci7ipl ARM CABLE RETURN [EA
qoTY ITEM IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
8 NO. NUMBER DESCRIPTION MEAS. AND CATALOG NO.
PARTS LIST
FIGURE 9-18 A
CABLE RETRACTING ASSEMBLY
REV C
T m | s y I 7 ] 6 I 5 | “ 3 | 2 | 1 x



Waestern NN

DYNEX

R A Perri Compan'

7 6 | 5 | 4 | 3 | 2 | 1
[GWG NO. s __REVISIONS ]
C 34| REV F 10-Te-F-2(8) = LENGTH IN 16", FROM POWER SUPPLY — — ——
- NO.OF [LACES SEE DW6 D232 =
NOTES: F= FAR 8/DE A | /55VED 22174
L APPLY TRANSISTOR & 5, S/LICONE COMPOUND , NO. 8O0/, 5 = SC.,FWASH, L'WAsH, NUT Jar AC B ECO nO. 0275 5 Kiisa
OR EQUIVALENT, BETWEEN RESISTORS RIS RZ AND REa@ Sk, 6 = 5C. ONLY — /= 5C, L'WASH } C |ECO Mo. 0307 Pilely
2. JACKET LENGTH OF ITEM 4 TO BE STE/PPED 7« QMLEAD FORMING / | g f.—io ';'/0 0352/4 3 /]
/ =z .50 d P= PAN HEAD o Mo o522 1 b-¢75
/4.00 INEHS  STARTING FEam /[, OO0 O/mM. 4e 240 @ I F12c0 o 28 o< foi
3, TOLERANCE : XX =*%0.12 - L~
/0= /0-82 Rz AC
ANA | CONTROL
norez (1) A |
10-P] -F-2 (8) 7/ @ R/ ,
A q——‘] VMW <3 ACe
| | /0
— a7 N L
' p—
A - 4 56
vzl cee |
(F) eoe .
/Z 3 -
c _ /6) BoTH ENDS JTEN 14 1°
e B 75 -
Gz { FART. SECT A-A =
S T 9)6-P5-F-1(8) ]
— —— 208 OR 230V, 50/60 Hz i
/00 OR II5V, 5Q/60 HE i
NOTE 2 —
/.5 7.5]/6 ISHEINK TUBING | /N .250 DJA
2.0 [3.0] /5 {WIAD49P200! |WIRE STRANDED | /M, 20 AwG WHT
B |200120.0] /4 |CLAO52PZD043|CABLE SHIELDED | /N. 20AWG 4 covb | g
/3
4-T6-F24) Jol30]1/Z SHEWE TUBING | /N. /25 DIA
4 |4 |/ |prac8SzZRPIF __ |PIN CoMWECTOR | EA FEMALE
[ 17 1/ |cvosiper; |conneCTOR J2z/ FEMALE
' V1 19 lccaozarpzs  |CABLE ciamP .250 DIA
%/ (5 = R ‘ [ 1 — 18 |wAseri4zz3 1RES/ISTOE RZ LEK L /25W 3%
NOTE | : N < I =17 lewserioz43 [RESISTOR RI /K 0 ZoW 3%
G2 \ I — & BLAIBaRPZ BLOWEE 50/60 HZ _-CO8 OR 230V BL/
- \' — 1 1 15 [RuI56P35123 |RESIS 70 RZ 3505 /Z5W 3%
&6-76-F-2 (5) -17r14 156P2514% |RES/S TOR £/ 2500 Sow 3%
o 6/ / 1 1 |3 |RAI8TP/ FINGER &UARD
NOTE | — 1/ 12 [8aBer BLOWER 50/coHE /OOOR IS5V _BL/
SLEEVE ALl COMVECTIONS 70 £/, B2 & 8L/ &z /R W W BEERY REAR SKEIN EA
QY qary 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
A / JZi- 1 iTEm U\ BLI-] S0LD [/TEM 4 BLK AC A
2 JZ2/-3 1TEm Nl R/I-Z  SoLD (4 RED ACN
3 J2(-5 I1TEM II|R2-2 3oL /4 GRN CONT
¢ 1 J2F & /mem AlR2-] 39D /4] _WHT | CoNT FIGURE 9-19
5 L)-Z2 __30LD |E/-/ 30D /5| WHT CoNT
6 |RI-/ SQxD\k2-Z SAD |ITEM /5| WHT CONT REAR SKIN ASSEMBLY, BLOWER MOUNTED
REV F




Western

DYNEX

IR A Perri Company

(<]

11 1 10 9 | 8 i 7 1 6 | 5 3 1 2
P*® po445 | RevcC
. SEE TOP BillL OF MATER/IALS FOR 8-P3 N-2 (¢)
APPROPRIATE PART NO. OR GEOUF @
4
Y4-A] -N-3 (12)
/— G6-PE8-N-2 (/6)
)// SINGLE DISK, 100 TPI, 208 OR 230V RS.
7 —SINGLE DISK, /00 TPL, /OO OR 115V PS. F
SINGLE DISE,200 TRPI, 208 OR 230 VPS.
/OO OR 15V SINGLE DISK, 200 7P, 10O OR II5V RS
206 OF 230V ~——DUAL DISK, (00 TP, 208 OR 230V RS.
—— DUAL Disk, 100 TPI, /OO OR /15N PS.
Q —— DUAL DISK, 200 TPI, 208 OR 230V PS.
/ DUAL DiSK, 200 TPL , 100 OR 115 V RS. —
Jw, / 44D 0460 Pt DISK DUST CoveR| EA E
3 / / / /)7 / 43 |1BO457 Pl HEAT SHIECD EAR
12 / RINENENENE NN AR E PACKk Lock LABEL | E4
/17 1 01717171717 14/ poaz7el TOP COVER EA |(MANVALLY OPER, PACK LOCK)
/ / / / / / / /! |40 |cos7orl MAG. SHIELD , FRONT| EA
/ / / /17 / f 1/ 139 | 80369 IMAG. SHIELD, REAR | EA
woTe 1| 4 / / / /L ]7 / |38 |coxss CONN. ADAPT Blow. | EA. -
7 1/ 7 17 7171717137 [cosezal SWITCH HARNESS |EA.
S 71 771717171 7]%G|nozear LABEL SERRL NOEA
/|7 B / /17 / 135 |Bo3ase Pt ACESS ALATE £A
R 17T /R ! 134 |sozespt LABEL FDSITIONER EA
/= =1 /71 —=171=133]|co3sia2 REAR SKIN ASSY [ FA | 208 OR 230 V
0 A = A R D R 3 T T POWER cuppLy 1ZA 208 OF 230V ]
N A6 -N-4(4) — 7 I=17 =17 1=-1713 Toocazal Powee supprd | EA | /10D OR 115V
/17 171717171717 130 coszial COIL_LOCK, SHLD | EA
2| Z |2 |22 2]|2]|2]29]|coisort CONN_SHIELD £A
/ / /| / / / / |28 | coz77 Pl PWEB  SPhcei £A
1|7 / / / W /127 |cozsapi PREFILTER £EA
/171717 V71 /71717 [26]ccesse COVER, POSITAINER |EA
(17 T 171717 T 717 125 a0233P2 TUBING KEEFER [EA
(fr sl sl s L 124 ] sSRacoasP4  |SPRING EXT £A
XIx P XX [x]x]lxlx [23]accss WIRE LIST UNIT EA
/ / / / 7|7 /| ! [22]| poo4aa2 HARNESS UNIT [EA
2lzizlz]lz 2121 2]2I ksracoasre [SPRING EXT. EA
21212212 [ 2]12]2 ]2 |acwp CLIP-AIR FLTR [EA [
SINGLE Disk / /1 / 1/ /17 / | 19 IBo4osal KEEFER PWB ASM | EA
s 17171717 /1 /1 1 ]/8soizer ACCESS PLATELEA
vore + [+ T 7 T 71717171711 [17]ocow ICONTRQL LOGK PWB| EA
/17 /11 /17 1 |16 |coza3az FACE PANEL ASMIEA
Ty - g NOTE 4 | 4 | 7 i N I 115 |oou4 SERVO _PWB EA
Z_:g: g g?z sl o et b r sy id]sracoaspa [SPRING EXT Z, —
/ / / / / il ! | 13 [warorazel SHOULDER WASHEE | £ A
Pl Ll a7 17 T 7118 hwaagozert CURVED WASHER | EA
/sl -1 =1 =1 =11l]lpossta2 BASE PLATE ASMIEA
—{ =1 -1=1711 / ] 10]poc4q4al BASE PLATE ASMIEA
@_’/' noTe t |+ 1 7 | 1 17 17171717109 [coarr MOTOR MODULE AM EA
st 1T/ 17T 7171718 [oecsesat IPWB MODULE ASM £ A 8
NOTE | |/ / / / / / / / 7 |oecst POSITIONER ASM | EA
8-P1-N- 2/‘) LENGTH IN / / / / / / / ; g EIACO79PL g/ELCTE‘? ?B‘/S%}'Lq;g £A
\ ) e NOTE 1 / / / / / / / DOOSS T CN FA
N,Nilef'; ZL/QE £S5 \ - 7’ NOTE 1 | ¢ / IR sl / | 1 14 |oocoar DATA PWS £A
F* FAR SIDE /sl =1 st =1 /st =1113 |cosaial REAR SKIN ASSYIEA] IOO OR {15 v
| , BEEREREN RN | |2 loooisa2 LOWER SKIN EA
N e e e s e S i (LSl [ C50LENGID GRS RACK Locke)
3. (¢ FwasH 7 e e = £
\ 6 = NO WASHERS I AR R o o i DESCRPTION aehs. " AT
8 = F'WASH PARTS LIST
P : PAN HEAD TOP VIEW
F+ FLAT MEAD -20. ET 1 A
L el COVER REMOVED FIGURE 9-20, SHE
6-6-32 @
8-8-32
V4 » V4-20 DISK DRIVE ASSEMBLY — TOP LOAD
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Y4-Fe-N-3(8)—

REF

8-P1-N-2 (a)

b

32

—1/4-FG-N-4(&
/4 ?

\
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[DWG NO. REVISIONS
D 347 REY D — — Yo
" ] A /550D

NOTES ] RIECO NO. 422 /. |i-2475]
4 Ve C |ECo No. z=7 £ Jrss

‘ | | D|ECO No. 06037 |-3%

G-P3-N-5(c) —LENGTH IN l/Ie"s 6
V \\ \ “——no. oF praces
NEAR SIDE
‘ /- L’:{M;H
3-L'§ F'wask
“— 6 - NO WASH
- LE, HE, -
g - ’;f,,,g,u A,gf,,, SINGLE DISK, 200 TPI, 208 OR 230 V
+ ® ~2 A [ P - Pan HEAD [ —smeLe pisk, 100 7Ar, 208 Or 230 v
= = 4-40 SINGLE DISK, 200 7PI , /0O OR NSV
6-37 SINGLE D/S, /00 TPI , /OO0 OR HEV
8-32 /7 — DUAL pISk, Zoo TPI, ZO8 OR 230V
“4-20

_ —— DUAL D/SK , /OO0 7TFPI, 208 OR 230V F
DUAL Disk, Z2Qo 777, /100 OR 15V
/ /" DUAL DISK , 100 TPI, 100 OR 15N

[<]

J LT 171 717 17 148|ceoer/ RET,, AIR FLOW oI EA
BYENENENENERENREYIEET MA6 SHLD ReAR |EA
/ / [ | | { / ! l46|C370P] MAG SHLD FRONT |EA
/17 17 T 17 171717 1495 |wakozipi CURVED WASHER |EA
ZlZ|lzlz| 2| Z]| Zz[Z]44|ci150p/ COMN._BHIELD £A E
/N 1Lt T /171 71 71 7143 czz7mP/ PWE SAPAcErR | EA
AN AR AR YRVAEEEL] UNIT HARNESS | £A
1Tl 17 17171/ [4/]c337p2 DOOR HANDLE
/ / / 1/ / [ /[ |401C297P1 LENIGLASS Dok
Y7 T 17T 717 1717 13982957/ TIE BAR
/ / /| /| /17 /] 138[cr93m/ PVOT BKT .
/171717171717 1T {137[cz9¢4a/ CAM_ASSY
J 1 171717171711 136(cr93p2 PIVOT BT
v T 1707 11 |35 c29462 CAM ASSY
IR ENEVYENERY ! 134 |D255pP/ FOSITIONER CoveR] |
f s 3l /7 s 17 1331 B3/3P2 |sPe/NG RETURN |
AR EAEYEREA R DOOR OPENER.
£ 212 |2 |22 ]2 | Z|31]|5CA0077P/4080 |SCREW, SHOULDER| |
R ERERNANERENENE EP G ADAPT. HAEN, BLow,|
I 17 7 7 T T 717/ |29|coziai SHOCE M. S0PPOET]_
! 17 /BN AN I 1/ 11 |28l B356P PORT QOVER
17 717 é é 7 é 27 | c407a7 IR FLOW DEFLECT.
F- 2121z |z 2 25 | 5¢A007P36028 |SCREW, SHOULLH]
See, D wo. £268 MZ 212 21212222 25 skaoasrs  lermme. 1
MARKING INFORMATION I 7 717717 24 p3i8a CaRT REC. AS3Y
/ |/ / / / RN / 123(c362G! HARNESS, SWITCH
21ZZ1212 222122\ wAh023P02 __ |NASHER, WAVED
2lzlz |22 |2 |2 2|2/ |WAA020P05S _ |WASHER, PLASTIC
BN EYENENENANANRF-IIEd] WASHER, SHOULDEE)
/7 T T s U7 7 17 1 /2 F14079P] FILTER ABSOLWTE
/1 /s i1l 717 1/8] D027 DATA PWB 4S5y
/ 170171 /71717 17/ 1/7 poss SECT CNT VFD PwA
AN AREANENEN AR AR CONT Logic W8 1 7
‘ T ARANEANENANYENANEZEN SERVO PWE 45SY |
| BwavEvENENAVENRVZAEY I LABEL, FOSITIONER
‘ YRR NENENRNENEVEA -] COIL_LOCK SHLD.
| [ 17 s 1717171 r 171727 posi FO5ITIONER A55Y
— =29 HNAVRYEYEYANRYEVAEEFY] ACCESS PLATE
e, J 17 1717171117171/ 8zé6ri LABEL SERIAL NO,
6-Pa-N 4(4)\ [Tl 7777171719 ozi7pP) TOP COVER
‘ (17 =0 =T7171T=1T=1T8&8 c34iaz REAR SEIN ASSY 208 OR 230V
—— < - 177 I =T-171717lczelal REAR SEIN A55Y /00 OR 115 V
sl 17l 7 1717716 [poisaz OWER SKIN !
7 17 717 17171715 033162 FRONT PANEL
@\ ! /- 1=-1-1-T-1-14 p3isas \BASE PLATE ASSY| 80., 208 OR 230V
-l -j s l=1=-1-1-131p316G63 \BASE FLATE ASSY 8.0, /00 OR /IS V
B -1l -1 -1T-17171-1-17Z p316G2 BASE AATE ASSY D.D., 208 OF 230V
$ ==l -l -1 - 1-1/7 4/ 17 p3ieGi USE PLATE ASSY VEAVDD., /OO OR 115V
.20 af Q1Y fQrY [QTY | QTY [aTY [QTY | ary { imem IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
24 00 G8 | &7 Go GS G4 G3 62 8l NO. NUMBER DESCRIPTION MEAS, AND CATALOG NO.
. ‘ : é ] PARTS LIST
— —d —
\ OO0 FIGURE 9-21, SHEET 1
DISK DRIVE ASSEMBLY - FRONT LOAD
3,25 %70 REV D
11 I 7 I 6 4 3 l 2 I 1

9-41




Western

DYNEX

IR A Perri Company

]

1 I 10 | 9 | ] 7 | 6 | 4 | 3 ] 2 1
REVISIONS
’Ewﬂo. D347 J REV D REV C.0. No. DATE
e 5 1 7650ED 7]
. SEE TOF BILL OF MATERIALS FOR AAPROPRIATE FART NO. _§ ?:c% 'ng 0452527/ j,jf;f;
cE  GROUP NO. @ 208 of 230 v Dl Zco ~o. 0603 |7
G
ea q’/a>oeusv
E-R3-N-Z(6)
@ / YL-Al-N-3(72) / N
" f/@ ] F
™ N e 1T //@
\‘ka__JL_J_____“:\ /@ @\ E
\ il
L g | ,,/—/@ ]
T N L1 210 . T
\ /.85, 7
; a0 L 7 @ :
- _ _J—] D_—_@ P /pa_A/_g(é] — @\ | - —:
| | > O [T 7 ~ Jo
@ u ° \ Mad N-(4) \Q —I_l :
2 g\\\\\ .
yé-ae-/v-/(é) -—
B-Pl-N-2(5; ]
/—J—P/—F-z/é) ]
\@ ! secT B-8 i
- - DD, 100 OF 115V S 4¢
j D.D. 208 OR 230 Vv ]
+ N el i
] 5.D. /00 ok 115V B
:ﬂD 8.D.Z08 OR 230V +
i ! ! _]
4 ’ . i —=4 ) :
! . NOTE! SPRAY |TEMS 21,22, 3/
| \ @ f'\"\j WITH WD-40 AFTER 18
©, @ sz =0 :
O _—® ® e 4 :
\]I 0 - @ N i %4-AI-N-4(1Z) ]
| IR -
L 7 T { .\i 11 1 1
l { L7 iad 1TEM IDENTIFICATION TITLE AND UNIT VENDOR NAME, PART NO.,
i j‘ ) —[ NO. I NUMBER I DESCRIPTION ILEAS.I AND CATALOG NO.
/ } e PARTS LIST
/ 6-PI-N-4(12) —
J FIGURE 9-21, SHEET 2 A
Ya-Al-N-4(12)
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WS W0, | S
| 035 7 /751/ D @,?’(;,‘/T HAND @ 2 FLACES REV C.C. NO. DATE
NOTES: —6&-P5-N-2(8) 41 se5020 27
\\ Z'BﬁwfféﬁpH' 8 nvorE 2 Sl fco #o. 2775 . b
- [ £ Ao. 2t g
1T 2 ——— &Ly 28.00 MIN CABINET DEPTH REQD A—” .20 e A
- Pz N . a e <P ¢ Loc OUA T
G é 3}3 igsi/-/, \ \ RETMA RA/IL \ ‘ Dlsco ~o. oey/ 2-7%) G
Z L wash \ o \ ! { i " \ : SCLEW AMND _HARDWARE _BUILOUF CoDE
T T i X === —~—— i 6-BG-N-3(6)—L5. IN /cBS
- : | ] NO, OF PLACES USED
_ — NEAR OR FARSIDE (HEAD) .
1 /= SCW, L'WASK , THD mAaTL
é - s 2
gig/wz@— | A E Z- SCW, MATL , L'WASH , NUT
e scw\m, 3 -8CW, L WAS//, FWASH, THD MATL
gt - SCUy FWASH, MATL , L WASH | ST
i S % \ 57— SChiy MATL ,F'WASH, L WASH, /W?'
£ & L 'WASH L &~ 5CW, THD MATL F
N 1 8- 5cw, FWASH  THD MaTe
) P- PAN HEAD
17.00 A- ALLEN HERD
IO CABLE(S)— OVER )
7o ch Quer F-FLAT HEARD
— / 8- BurTow HEAD L
AC POW CABLE — 60 CUEVED wASHER — SClEw SIZE
ROUTE USED : &£-32 NUT
WITH LOUVERED ORIVE I /2.00 mAX
REAE Skl WiDTH i SHLD WASHER
E E
|
. ]
" 1
. ]
6-P3-N-1(6) :
5-3225CW. PH, 1
- & F'WASH
° 6 L WASH | T— 7 1o
/ ﬁ n . J | g
NOTE 5 L7 } ——— o N— )
6-P4-N-/ (B) [ ! ‘ e
| sz ecwrn g0 mpi— |l \ 25 NOMINAL CLEARANCE c '
A caam EXHALST 418 —AOTE 2 SLIDE IN CLOSED P0S/7ioN |
& L'WASH @ FILE FILE 6-R-N-2 (6) S-ITEM 6 -5-F -8
G-32 NUT 6-F3-N-1(6) ‘ s7oP STOF | C-32 SCREW PR Nore (7) 532 screw 7
AC FOWER CABLE — 6-32 SCREW RH. LEFT SPRING G L'wASH 8 F'WAS)
ROUTE wiry Blower (12)é: 7 WASH HAND e owe wo. B350 (8) & Fwasy Z (27 [rvAiespl___|eubBER BimiR |Z4
c 2 PLACES MOUNTED REAR SKIN WASH 2ok FoLT Coves MSTALL. @ 5-32 NUT 2 | 2O |NUAOI3PO63Z_|NUT, HEX £Ale-32 c
WHERE NEcr sl 8 /9 [WuAoi3r0832 |NUT, HEX £-32
BUILDUP SHOWN ABOVE 56 8 | /8 |wako/9P0g WASHER Lock 8
PR 8 | /7 lwanoisPog WASHER FLAT 8
~CABLE RETRACTOR ASSY / & | /16 |SCAZI7 PO80S |S0REW, BINDING HD 832 X 3/8 Lo -SLOTTED LOW Pey
NOTES / FAk SI0E /32 /5 1scholo ScREW BUTTON HD 6-32 X //4 LONG
T ) TWC(2) IO CABLES OR IO CABLE AND ONE (1) £ /; AROIIPOS W:sl;,gk < e B
TERMINATOR PWE FLUG INTO BACKPRANEL H ! 1 ‘ 3 1 WAROI8PO 6 L ER_FLAT e
_gw 75 5.;; G . (COMPONENT AND CABLE SIDE vP) —+— [ o 1 . 3 /? SCA0OI |SCREW FAN HD 6-32 X 38 LonNg
LOTS 5 § G ARE INTERCHANGEABLE. ‘ i /
2.94 | | T e 870 T /o |ccaozorze |ciamP cac
2. END BRACKETS MOUNT TO CABINET RETMA | g | ' 9
B BA/L USING NO. /O0-32 AHALOWALE, _ T [ T J / |8 |p3406G]) [CABLE RETEACTOR B
2. SECURE CHAIN FROM RETRACTOR A4S5Y. BY _’é{ﬁv} @ ‘ | \ 4/‘ A g e
INSERTING END LOOP BETWEEN FLAT & ] == T £ B3527) LS Lok ALARE
LOCk AR, J g o , - 2 |5 |8353P/ FILE_STOP SPRING
s4c 1 4E oy A _kE _aB T |4 |sih183P2  |SLIDE RA,
4 INSTALL /7Ew 2,807 SI0ES, ONTO _LoweR £EF DA = 4 I I s L |5 |SLABSP/ ISLIOE L. M
- s e e B2E sHEET 7 FOR N STALLATION ’ i ei‘j“ Z 12 |c354pP/ SLIDE SUPPORT. —
- ]
5. END LOOFP /S BETWEEN LOCK WASHER AND L ? f qrr | iem IDENTIFICATION 5Km?f/:f ‘\{mf’r
RET RACTOR. i SEE INSTALLATION T ALT. FuE Loce 6 | No. NUMBER DESCRIPTION MEAS, "R ot o,
G. THIS I/o PLATE MUST BE INSTALLED TO @@@@ INGTRYINs sk 2, | MO TING srreenod PARTS LIST
MAIN TAIn PEDPER UNIT IR FLOW. CABINET MEMBER & 5 Ee &-Bo N-3(4) | Gseman)\D) s 2, NoTE 2
A & -32 SCREW FH 6-32 SCREVW B4, | 6-3Z SCREW B.H. FIGURE 9-22 A
& Fiivast BOTH SIDES BOTH SI10ES
N7, oo NG G Lpnta iR T3 piIs ey | MRV I7em 2 oy
errn2 (o OUTLINE AND UNIT INSTALLATION
PIN-
2 pesp ALTERNATE FILE g eeob e Pi-F-2(6) DIA
5T0P  MOUNTING REV D GRAM
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7 6 | 5 | 4 | 3 | 2 | 2
T C36] REY G —REVISIONS ]
REV €.0. NO. DATE
NOTES: CcOIL LOCK AND POSITIONER 2 | /Ssoed A
COIL LOCK COVER SCRE ws, Two(2) B Yezo 1b. o29¢ 723/2/
1) REMOVE INNER CONTAINER FROM OUTER CONTAINER. ( SHOWN OBIENTED 1 2co 50259 o
2) CUT ALL TAPE SEAMS FROM INNER BOX. O SHIPPING) D|£co No. 0315 75 Pl
F TOP COVER MOUNTING E JECO NO. 0449  fe/5hs
3)  REMOVE TOP COVER FROM DISK DRIVE (SIX SCREWS-THREE CREWS F_|Eco NO- cas> Siol7<]
DER SIDE). ON TOP LOAD DRIVES THE DISK CARTRIDGE Qp , THREE (3) 1 co ne 0702 /7176
CAL INTERLOCK MUST BE HELD IN BY HAND TO -
PREVENT POSSIRLE DAMAGE AS COVER IS REMOVED. DISK CARTR/IDGE : / ER S/DE. Gy SEE LHT 2 J12/77]
- COVER MECHANICAL
) g us smen cascuny sewo ron piovs cour COVER HECHAVICAL /)
POSSISLE DAMAGE. (TOP LOADER ONLY) - , COVEE Bowi AREA,
5) REMOVE THE TWO SCREW: DING THE POS OVER <
) o om o sems soue e soesszon o " ow rom Lo o,
ROTATE THE COIL LOCK 180° SO THAT THE COIL LOCK TAB Z WiTH APLASTIC SHEELT.
1S CLOSEST TO THE REAR OF UNIT, POWER CAN NOW BE TOP COVER
APPLIED. REPLACE THE POSITIONER COVER AND SCREWS.
IF DISK DRIVE IS TO BE SHIPPED'OR MOVED
IT IS MANDATORY THAT THE COIL BE LOCKED. e
6) c o BE CAREFUL WITH MECHANICA -
A OCK O 20P LORD DRIVES) . FRNECAE WHEN SUPPLIED,
7)  FOR INSTALLATION AND OPERATION INSTRUCTIONS REFER N !:?AL/ ZDEB% A?Z;';SCZE /\f) ‘

TO WESTERN DYNEX 6000 DISK DRIVE INSTRUCTION MANUAL. T

HARDWARE FPACKED y
BEPARATELY AND INCLOSED 7]

|
|
| APPLY PEOTECTIVE (BUBBLE PACK) 1°
T

8) WHEN RE-SHIPPING DISK DRIVE; REMOVE TOP COVER, LOCK
THE COIL, REPLACE TOP COVER, AND PACK INTO SHIPPING
CONTAINER AS SHOWN IN ACCOMPANING SKETCHES.

INSTRUCTION 4
SHEET

COVERING TO FFONT PAMEL

END BELL .
ZREQRD ON TOFP .
Z KREQD oN BOTTOM -

INNER CONTAINE R _
( BHOWN CLOSED ForR =
COVENIENCE) .

—1 B
/ OUTER CONTANEE

Ve s
/,Z‘l_.______.__/‘ /) -

oty | imeM IDENTIFICATION TITLE AND WIT VENDOR NAME, PART NO.
G | No. NUMBER DESCRIPTION MEAS. AND CATALOG NO.

PARTS LIST

FIGURE 9-23

SHIPPING INSTRUCTIONS
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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).

2. 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 independent
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.

3. 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 defnintion has been reversed

in the disk drive by customer option. This can be readily determined during

a CE operation.

4. 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.

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 SEQUENCE 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.

Westorn NGNS
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Load desired track address from switches into register using load switch.

Set increment, decrement switch if the track address register is to be

incremented or decremented at the start of each command.

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.
If the command is to be processed continuously then set the load,recycle

switch to the recycle position.

The command can now be started by moving the clear, load command switch

from the clear to the load position.

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 required for C.E. alignment.

Western NG
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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

alsc 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 ke 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.

Waestern

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. In
the repetitive seek mode, it moves the heads between the address in
the address register and address in the data register. In the initialize
mode, it moves the heads to track 000.

b. Read Address - reads the header of each data block into the data register.
Format - writes data from the data register in the format of 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".

DYNEX 52
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Block Format:

INDEX_L' I_I—---

Teste

1] 2 |H] DATA |
Gap 1 — Used to enable heads (time determined by tester)
Gap 2 — 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

r Interface Jumper Options - Remove bottom plate to change jumpers. All

teste

rs are factory jumpered for Standard Interface.

1. Seek Busy - jumper FCO0l to FC02 for Standard Interface.
Seek Ready - jumper FCOl to FCO03.
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 -
Microdata).

2. Top disk select on low output - jumper WP08 tc WP0O7 for Standard Interface.
Top disk select on high output - jumper WP08 to WPO06.

3. Double frequency read data bit -- jumper FC28 to FC27 for Standard Interface.
NRZ read data bit - jumper FC28 to FC26.

Normal Operator Functions¥*

1. Seek Mode
a. Put command rotary switch in seek position.
b. Load seek address into B reg. (momentarily press load bot. down after

setting reg. switches).

Western
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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. 1If 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.

If command is to function on both heads, put head increment up.
. If command is to function on all positions, put position increment (pos.
inc.) up.
. 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.
. 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 reg.

*Assume all switches down or in center position on momentary switches at start of

each command.
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Series 6000
DISK DRIVE

d. 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—errbr 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 segquence.

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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A MOVING HEAD DISK DRIVE IS A DEVICE USED TO STORE AND RETRIEVE
DATA ON AN ALUMINUM PLATTER COATED WITH OXIDE ‘SIMILAR TO THE OXIDE
ON MAGNETIC TAPES USED ON TAPE RECORDERS.

-~ ON THE DRIVES WE HAVE, THE DISK IS A 14 INCH DIAMETER PLATTER
~THAT IS EVENLY COATED WITH OXIDE ON BOTH SIDES. THE OXIDE EXTENDS
“FROM THE QUTSIDE OF THE PLATTER TOWARD THE CENTER FOR ABOUT 3 INCHES.
‘THE HOLE IN THE CENTER OF THE PLATTER IS FOR MOUNTING IT ON A HUB IN
THE DISK PACK. ' _

ALUMINUM
—UNCOATED SURFACE

jY

CENTER HOLE FOR

OXIDE <——MOUNTING TO HUB IN-»
DISK PACK
‘:}“\n“ )
\\ [y
\\m“"”« /

\ /

N
\\\_%“_m T ’

/



dNLY TWO INCHES OF THE DISK SURFACE IS USED FOR STORING DATA.
THE DATA IS STORED ON TRACKS WHICH WOULD APPEAR.AS CONCENTRIC CIRCLES
IF THEY COULD BE SEEN.

THE HEADS CAN READ OR WRITE DATA ON ONLY ONE TRACK AT A TIME AND
MUST BE MOVED TO THE PROPER TRACK WHEN A READ OR WRITE IS EXECUTED.
THE COMPUTER THEN, HAS TO REMEMBER WHAT TYPE OF INFORMATION IS STORED
ON EACH TRACK SO IT CAN RETRIEVE IT WHEN NECESSARY. EACH TRACK IS
- NUMBERED AND THE NUMBERS ARE USED AS ADDRESSES. THE COMPUTER TELLS
THE DISK DRIVE WHAT ADDRESS IT WANTS AND THE DRIVE MOVES THE HEAD TO
THE PROPER LOCATION.

1st _TRAC

LAST
TRACK



- THE ADDRESS SCHEME IS CARRIED A LITTLE FURTHER BY SECTORING
THE TRACKS. THE NUMBER OF SECTORS WILL VARY WITH THE TYPE OF MACHINE
USED. THE DRIVES WE HAVE USE 14 SECTORS. THE COMPUTER MUST SPECIFY
WHICH TRACK AND SECTOR IT WANTS BEFORE TRANSFERING DATA.

THE EXAMPLE SHOWS A 16 SECTOR DISK.




WESTERN DYNEX TOP LOAD DISK DRIVE
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PWB FUNCTIONS

VFO, SECTOR COUNTER PWB CONTAINS,
VFO (NOT USED WITH BALL CONTROLLER)
SECTOR/INDEX DECODE ELECTRONICS.

CONTROL LOGIC PWB CONTAINS,
DISK SPEED MONITCR 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

SERVO PWB CONTAINS,
POSITION DEMAND ADDRESS REGISTER
CURRENT POSITION ADDRESS REGISTER
DIFFERENCE LOGIC (TO CALCULATE SEEK DISTANCE)
POSITION VELOCITY REFERENCE LOGIC
ANALOG CIRCUITS FOR POSITIONER SERVO OPERATION

DATA PWB CONTAINS,
WRTTE LOGIC AND DRIVERS
ERASE CIRCUITS
HEAD DECODE AND SWITCHING CIRCUITS
READ AMPLIFIER AND DATA DECODE CIRCUITS

MOTOR CONTROL PWB (ON MOTOR MODULEbASSEMBLY) CONTAINS,
AC SPINDLE DRIVE MOTOR CONTROLS




POWER ON PROCEDURE

DEPRESS THE "DISK POWER" SWITCH. A LAMP IN THE SWITCH SHOULD
COME ON.

THE "SAFE" INDICATOR SHOULD COME ON IN APPROXIMATELY 25 SECONDS.
THIS INDICATES THAT A DISK CARTRIDGE MAY BE SAFELY INSTALLED OR
REMOVED FROM THE DRIVE.

LOADING A CARTRIDGE

WITH THE SAFE LAMP ON, MOVE THE POSITIVE LOCK ARM BACK. (AWAY FROM
THE SPINDLE )

SLIDE THE RELEASE LEVER ON THE DISK CARTRIDGE HANDLE, TOWARD THE OUTSIDE
OF THE CARTRIDGE, AND LIFT THE HANDLE. THIS WILL RELEASE THE DUST
COVER.

WITH THE HANDLE STILL IN THE RAISED POSITION INSERT THE CARTRIDGE
INTO THE DRIVE, WITH THE SMALLER OF THE TWO LARGE HOLES IN THE SIDE
TOWARD THE HEADS. WHEN THE HANDLE IS PUSHED DOWN, THE CARTRIDGE
SHOULD BE HELD FIRMLY IN THE DRIVE. CHECK BY LIFTING THE HANDLE
WITHOUT SLIDING THE RELEASE LEVER, AND PULLING UP ON THE CARTRIDGE
WITH A MODERATE FORCE.

WITH THE HANDLE DOWN, PLACE THE DUST COVER IN THE DRIVE ON TOP OF
THE CARTRIDGE. MOVE THE POSITIVE LOCK ARM FOROWARD.

PRESS THE "DISK DRIVE" SWITCH ON. THE SAFE LAMP WILL GO OUT. IN
APPROXIMATELY 90 SECONDS, THE"READY" LAMP WILL COME ON. ( UNLESS
OF COURSE ....SOMETHING IS WRONG )

PROT FIXED / RMVBL SWITCHES
THE TWO PROTECT SWITCHES LIGHT WHEN THEY ARE ACTIVE. THE FIXED OR

REMOVABLE OR BOTH DISCS ARE PROTECTED FROM BEING WRITTEN ON WHEN THE
APPROPRIATE SWITCH IS ACTIVE.



LD
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SW
Sp
TO

MALFUNCTION LED'S ON CONTROL PWB

HEADS FAILED TO LOAD WITHIN 2.5 SECONDS OF THE LOAD COMMAND

INDEX AREA DETECTED ( HEADS WENT TOO FAR )

INTERLOCK SWITCH IN WRONG STATE ( POSITIVE LOCK ARM )

DISK SPEED TOO SLOW ( LOSS OF INDEX PULSES ) ON WITH ALIGNMENT PACK IN
SEEK TIME TOO SLOW s




SERVO PWB

N ]

R63 R160 R37 R21 R30

R 63, VELOCITY REFERENCE ( HEAD SEEK TIME )
R 160, X90B BALANCE POT.

R 37, XG GAIN POT.

R 21, XB BALANCE POT.

R 30, INDEX BALANCE ( HEAD POSITIONER )



SECTOR COUNTER VFO PWB

o

R84

R 84, CIRCUMFERENTIAL HEAD ALIGNMENT. ( SECTOR TRANSDUCER )

R 25, ERROR VOLTAGE FOR VFO. ( NOT USED WITH BALL CONTROLLER )

o
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