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EDITED BY CUSTOMER ENGINEERING DIVISION

December 15, 1977

MODEL 22708 1BM COMPATIBLE
SHUGART DISK SYSTEM

This bulletin contains preliminary information describing the
2270A IBM compatible diskette system, which is usable on Wang 2200T,
2200VP, or 2200S with Option 24 as the primary storage device. More
detailed information will be forthcoming in future publications.
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NOTE:
In order to function properly, ribbon cable connectors must be
. at, or updated to, E-Rev 2:
o~ | 210-6767..... ECN 6976
210-6766.....ECN 6977

The 7218 board be at E-REV 3 to avoid Phase Lock Loop sync
problems (ECN 7821).

These ECN's are included in the appendix.
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NOTICE:

This document is the property of Wang Laboratories, Inc.

Information contained herein is considered company propri-

etary information and its use is restricted solely to the

purpose of assisting you in servicing Wang,products. Repro-

. — duction of all or any part of this document is prohibited
! without the consent of Wang Laboratories.
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1. MODEL 2270A IBM-COMPATIBLE DISKETTE DRIVE
1.1 OVERVIEW

The Wang Model 2270A IBM-Compatible Diskette Drive is
physically and functionally identical to the Wang Model 2276, except
that the controller in each diskette drive has been modified to
automatically handle both IBM 3740 Series diskettes and Wang
diskettes. IBM 3740 diskettes, of course, must be previously
formatted (initialized) by IBM prior to use on the 2270A. IBM
timing mark conventions are followed by the modified controller, and
allow supplied 2270A Software to access, modify and create 3740
Series diskette data files. Thus the user can read and process
directly from 3740 diskettes. More important, however, are the
supplied utility programs which allow all or selected files on an
IBM 3740 diskette to be converted to Wang hard disks or diskettes as
files in 2200 format, or vice versa. A Wang 2200T or 2200VP is
required (or 22008 with.Option 24).

Once converted to Wang diskettes, the files can be processed by
Wang 2200 computers instead of the IBM computers which presently
handle the preprocessing and processing tasks for the IBM 3740
family of Data Entry Stations.

The Wang 2270A is available in one, two, or three drive
versions, namely, the 2270A-1, the 2270A-2 and the 2270A-3. One
diskette drive must be reserved for 2270A software storage, unless a
hard disk is available for the required on-line software storage.
This IBM Compatibility feature is fieid—upgradable on gxisting
2270's.

1.2 AUTOMATIC HARDWARE COMPATIBILITY

Physically, IBM and Wang diskettes have different sector timing
marks. To provide compatibility, Model 2270A Controller hardware
analyzes the timing marks to sense whether an IBM 3740 diskette or a

Wang 2200 diskette has been placed in the diskette drive. Once the



type of diskette is determined, hardware microcode reacts
accordingly to -provide automatic timing mark compatibility, as if

the timing mark difference did not exist.

When a 3740 diskette must be converted or otherwise accessed,
the diskette drive used automatically handles the 3740 diskette
under the control of supplied 2270A software. In addition, 3740
files previously converted to a Wang diskette may be accessed and
processed by simply loading other Wang 2200 software into memory.
In this case, the diskette drives of the 2270A handle the Wang
diskette as would any 2270, including formatting in the first
(fixed) drive. Once the Wang processing operations have been
completed, the processed files can be converted back to 3740
diskettes, if necessary, using supplied utility software. Automatic
safeguards prevent a 3740 diskette operation from occurring on a

Wang diskette, or a Wang operation on a 3740 diskette.

NOTE:
User-prograuming of the 2270A with 3740 diskettes, other
than using supplied 3740 subroutines, is strictly not
supported by Wang Laboratories, Inc. This restriction is
necessary due to the complexity of handling microcode,
the difficulties and dangers of handling the 3740 VTOC
entries, and the recording differences in 3740 and 2200

diskettes.
1.3 2270A SOFTWARE

The 2270A software provided with each 2270A consists of a
comprehensive set of utility programs and subroutines. Conversion
functions include the ability to convert (copy) a selected file or
all files on a 3740 diskette to a Wang disk or diskette in Wang 2200
format. Similarly, Wang disk or diskette files may also be
converted to 3740 diskette files. 1In addition, subroutines allow

the user to access, modify, and create 3740 diskette files.
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Thus, the software package allows the user to process 3740
files directly from 3740 diskettes, or process converted 3740 files

from Wang diskettes.

File Maintenance Group

File Maintenance DEFFN' Subroutines provide the means by which
existing 3740 diskette data files may be accessed/maintained and
also includes the capacity to create new data files in 3740 format.

File Maintenance Group software consists of the following functions:

Read a sector

-

Write a sector

Backspace n sector(s)

Skip n sector(s)

Reread the last read/written sector
Write-end

Open (an existing new file)

Open new (create a new file)

O 00 ~N O Ut B W N e

Close a file

These functions are available to the user either directly
through the console with operator prompts or indirectly via

insertion of statements in the user's BASIC program.

Diskette Utilities Group

A comprehensive set of Diskette Utility Programs provide the
means by which the user may directly (via console) invoke the

following utility functions:

1. Convert the data file(s) on an IBM 3740 diskette to Wang
2200 format data files, or vice versa. All or selected
files may be copied, and input and output disk addresses

are also selected.

2. List the catalog (index) of a 3740 diskette.



3. Read and display on the CRT selected 3740 diskette

sector(s).
4. Display on the CRT each sector of a specific 3740 data file
which has been converted via the above utility function to

a Wang diskette.

5. Copy 2270A Software, which is issued on a diskette, to a
selectable hard disk.

Diskette Initialization Group

This software was déveloped for program testing purposes. It
creates an image of an initialized 3740 diskette on a 2200 diskette,

which mainly consists of the 3740 Volume Table of Contents (VTOC).
1.4 DISKETTE CONVERSION

IBM 3740 diskettes,.like the Wang diskettes they resemble, are
recorded on one side and require fixed length records within a file;
however, that's where the similarities end. Differences in sector
timing marks, as previously mentioned, are made compatible by
hardware controller microcode. Software handles all file management

functions including cataloging and sector allocationm.

IBM 3740 diskettes can accommodate up to 19 files (IBM calls
files "data sets"). Maximum 3740 diskette record length is 128
bytes, with one and only one record in each 128-byte sector. Each
3740 diskette contains 1,898 available sectors (73 tracks, 26

sectors per track).

When converting all files on a diskette, the Wang 2270A
Conversion Utility Program adds converted files to the output disk
or diskette until either all diskette files are converted or
insufficient output diskette space exists to convert the next file.
In the latter case, another output diskette is requested to contain

the remaining files. In addition, selected files may be converted.



L

Within a file, the conversion process occurs as sector per
sector copy. Wang records are equal in length to their 3740
diskette counterparts. As with 3740 diskettes, only one record
resides in each sector. Character code translation between EBCDIC

and ASCII is performed internally by the Conversion Utility Program.
1.5 THE IBM 3740 DATA ENTRY STATIONS

The IBM 3740 Series are low cost, key-to-diskette, source data
entry devices. Over 50,000 have been installed, 95% of which are
the non-programmable Data Stations used solely for data entry. The
four 3741 Models vary in whether they (1) are programmable in a
language called ACL, or (2) have communication capabilities. The
table below summarizes the four 3741 models and the dual-operator
3742,

MODEL PROGRAMMABLE COMMUNICATION

3741, Model 1 No ’ No
3741, Model 2 No Yes
3741, Model 3 Yes No
3741, Model 4 ' Yes Yes
3742 (Two Operators) No No

1.6 PHYSICAL CHARACTERISTICS OF THE DISKETTES

The magnetic recording surface is arranged in concentric
circular recording tracks, with each track being further segmented
into units called sectors. Each IBM 3740 diskette (WLI #177-0067)
contains 73 tracks with 26 sectors per track, or 1,898 sectors per
diskette. 3740 sector length is 128 bytes (characters), which is
also the maximum record length for 3740 diskette files (referred to
as "data sets" by IBM). The Wang diskette (2270A only) consists of
77 tracks with 16 sectors per track, or 1,231 sectors per diskette
(minus at least two sectors for the Wang diskette index). Wang disk
or diskette sector length is 256 bytes; however, maximum record

length for Wang 2200 files that will be converted to 3740 diskettes



diskettes, record length restriction do not apply. With all disk or
diskette storage devices, each sector is individually numbered and
randomly accessible; thus access to records stored anywhere on the
disk or diskette is fast and direct. Data is read or recorded
(written) in one-sector blocks. As previously mentioned, the

differences between Wang and 3740 diskettes are automatically

handled by the hardware.
A conversion process is required to access an IBM diskette, and

is performed as follows:
IBM address = Wang address + 16384

Sector Formatting

The left-most drive of the 2270A may be used to "format" a Wang
diskette (not 3740 diskettes). Formatting is required before a Wang
diskette can be used. Depression of the format button begins the
formatting procedure, which defines each sector's control and user

bytes. 1IBM 3740 diskettes are preformatted, or "initialized" before

delivery by IBM.

Track Format (IBM)

Tracks may be formatted in numerous ways and is dependent on

the using system. The SA900/901 use index and sector recording

formats respectively.

Index Recording Format

In this Format, the using system may record one long record or
several smaller records. Each track is started by a physical index
pulse and then each record is preceded by a unique recorded
identifier. This type of recording is called soft sectoring.

Figure 1-1 shows a typical Index Recording Format.

10
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CLOCK DATA CLOCK

— DATA IDENTIFIER BBITS

128 BITS VARIABLE
%~ 515MS —»|at—— 40K BITS MAX 161 2MS ————jt— FILL ~Pm
4.8MS (MIN)
o 166.6MS NOMINAL H

Figure 1-1 Index Recording Format

Typical Track Index Format

Figure 1-2 shows a track format, which is IBM compatible, using

‘ndex Recording Format with soft sectoring.

Gaps (Ref. Figure 1-2)

Each field on a track is separated from adjacent fields by a
number of bytes containing no data bits. These areas are referred
to as gaps and are provided to allow the updating of one field
without affecting adjacent fields. As can be seen from Figure 1-2,

there are four different types of gaps on each track.

Gap 1 Post-Index Gap

This gap is defined as the 32 bytes between Index Address Mark
and the ID Address Mark for Sector one (excluding the address mark
bytes). This gap is always 32 bytes in length and is not affected

by any updating process.

Gap 2 ID Gap

The seventeen bytes between the ID Field and the Data Field is
defined as Gap 2 (ID Gap). This gap may vary in size slightly after
the Data Field has been updated.

11
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Gap 3 Data Gap

The thirty-three bytes between the Data Field and the next ID
Field is defined as Gap 3 (Data Gap). As with the ID Gap, the Data

Gap may vary slightly in length after the adjacent Data Field has
been updated.

Gap 4 Pre-Index Gap

The three hundred and twenty bytes between the last Data Field
on a track and the Index Address Mark is defined as Gap 4 (Pre-Index
Gap). Initially, this gap is nominally 320 bytes in length,
however, due to write frequency tolerances and disc speed
tolerances, this gap may vary slightly in length. Also, after the
data field of record 26 has been updated, this gap may again change
slightly in length.

Address Mérks

Address Marks are unique bit patterns one byte in length which
are used in this typical recording format to identify the beginning
of ID and Data Fields and to synchronize the deserializing circuitry
with the first byte of each field. Address Mark bytes are unique
from all other data bytes in that certain bit cells do not contain a
clock bit (all other data bytes have clock bits in every bit cell).
There are four different types of Address Marks used. Each of these

is used to identify different types of fields.

Index Address Mark

The Index Address Mark is loacted at the beginning of each
track and is a fixed number of bytes in front of the first record.

The bit configuration for the Index Address Mark is shown in Figure
1-3.

13
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Figure 1-3  Index Address Mark

ID Address Mark

The ID Address Mark byte is located at the beginning of each ID
Field on the diskette. The bit configuration for this Address Mark

is shown in Figure 1-4.

‘.LUC_DFLJE]OCDCDCCC
TR OO Y O SO A

BITCELL 4 II'I' CELL S

BITCELL S

BIVCELL2 I BI CFLL I BITCELL 7 | BIT CELL OI

B

10 ADDRESS MARK BYTE

BINAN Y HEPIESENTATION OF

HALA RIS 1 '
conre Ty ' '

1f 2 AT CIMAL

HEPRESEDTATION

)
BATZ BITS

Y Bl C

Figure 1-4 ID Address Mark

14



«.

Y]

Data Address Mark

The Data Address Mark byte is located at the beginning of each
nondeleted Data Field on the diskette. The bit configuration for

this Address Mark is shown in Figure 1-5.

3 C 0 C D ﬁ 0 D C C 2] C D C C
oo o] L J ]

BITCELLS Ivaﬂctll 1]8ITCELLO I

Il'lll IV LD EHANN | arainn |l1 CELL 2 |BIYCE|.LJ |Bl1 ceLLd IBIY CELLS

DATA ADURESS MARK BYTE

AINARY HEPHESENIATION OF

BATARITS ' 0 ' '
CLEHLr BITS ' 1 1
»
HEXADECIMAL
HEPRESENTATION OF Vel .
DATA BITS /“/.,
CUOH K BITS 4

Fiaure 1-5  Data Addrass Mark

Deleted Data Address Mark

The Deleted Data Address Mark byte is located at the beginning
of each deleted Data Field on the diskette. The bit configuration

for this Address Mark is shown in Figure 1-6.
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Figure 1-6 Deleted Data Address Mark

CRC

Each field written on the diskette is appended with two Cyclic
Redundancy Check (CRC) bytes. These two CRC bytes are generated
from a cyclic permutation of the data bits starting with bit zero of
the address mark and ending with bit seven of the last byte within a
field (excluding the CRC bytes). When a field is read back from a
diskette, the data bits (from bit zero of the address mark to bit
seven of the second CRC byte) are divided by the same generator
polynomial. A non-zero remainder indicates an error within the data
read back from the drive while a remainder of zero indicates the

-data has been read back correctly from the disk.

16



®)

2. DESCRIPTION (HARDWARE)

The Shugart Disk System used in the WCS follows the same basic
design as our previous disk systems with many improvements to make

this system more reliable and easier to service.

The Shugart Disk System consists of a Wang microprocessor
controller and power supply, mounted on one printed circuit board,

with up to three Shugart disk drives contained in the unit.
2.2 DESIGN FEATURES

The processor and regulator are comined on one PC (7218) which
mounts to the chassis, component side down. The power supply, which
includes the transformer filter capacitors and heat sink, is mounted

on a removable brace between the microprocessor and the disk drives.

The microprocessor is a condensed version of the same
microprocessor used in our other disk systems and the 9 track tape
drive (2209). Refer to the Microprocessor Manual for the

microprocessor description and operation.

2.3 MECHANICAL AND ELECTRONIC DIFFERENCES BETWEEN WCS AND SERIES 40
DISK SYSTEMS

The only shipping clamp on the WCS disk system is a piece of
foam taped in the door opening to keep.thé door open protecting

cartridge guide adjustment.

The WCS incorporates one to three Shugart Model 901 disk drives

which use an IBM compatible disk cartridge.
The Shugart Model 901 disk drives use a multiplex option which

allows all input and output lines to be parallel. The disk select

lines DK1, DK2, and DK3 determine which drive is using these lines.

17




The stepper motors in the Shugart drive are turned off when the
head is unloaded from the disk. This allows the drives to operate
much cooler than the Memorex drives. In order to load the head in
the Shugart drive, both the drive select and the head load lines
must be low or true. The head load line fires a one shot which
keeps the head loaded for a time after the drive select line goes
high. This allows the unit to be reselected without waiting for the

head to settle to read or write.

Sector and index marks from each drive are monitored
individually because they are present at the output of each drive as
long as there is a disk cartridge in the drive; these signals are

independent of the drive select lines.

The RAM is 512 x 8 rather than 1024 x 8; this is accomplished
by using 2102-2 RAM ICs which are 256 x 4 having 4 bit parallel
input/output as opposed to the 1024 x 1 serial input/output.

The only input path to memory in this processor is the C Bus.
Data from the disk is sent through the ALU via this bus using an A
to M, PC=l instruction from the ROM.

St0 and Stl are strictly inputs on the WCS floppy except for
one bit, the carry bit which is input and output but cannot be used
by the ALU as a bit included in the next result. The carry bit can

only be sampled by the ALU to check its state.

The microprogram in the WCS floppy is contained in two (2) 2708
PROM chips and does not require changing if a disk drive is added to

the customer's WCS. The PROM numbers and locations are listed below.
378-2058 378-2059

Two 2200 error codes have other possible meanings in the WCS:
Error 64 is "sector not on disk" but can also mean "no cartridge in
the drive, the drive door is open or that the drive is not ready."
Error 71 is "cannot find sector" but can also mean "disk is write

protected.”

18
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3. INSTALLATION
\

The 2270A Shugart disk system is shipped completely assembled
= inside as a stand-alone 2270A. The only shipping clamp is a piece
‘ of foam in the door of each drive and a piece of masking tape to

hold the foam in place.

The disk system should be disassembled before the unit is

powered on to check that the plug-in connectors and components have

4

not been loosened during shipment. The voltages should also be

checked while the sygtem is removed from the cabinet.
1. Remove the unit cover.

2. To remove the processor PC board, and the 6 Phillips head
mounting screws on the perimenter of the PC board.
s CAUTION:
Reinstall the hylon washers on each screw. They protect

the acreés from shorting the PCB art work.

At this tiﬁé‘the PC board should be turned 180 toward the
front of tﬁé;cabinet, and set down on the rubber grommets,
with a piece;of foam between the PC board and the chassis.
The cable Qtigin will keep the PC board from falling

forward (test postition).

¥
ES

+

The PC boafd;canvbe removed by turning it 90 toward the

z front and removing all the conmnectors.
3. The voltageéfcan be checked from the wire side of the board

by followingithe diagram below and with the I/O and power
cable plugged in and the power switch ON. (See Figure 3-1).

19



+12V
Adj.

+12V
TP

+24V
Adj.

+24V

+5V
Adj.

+5V
TP

TP
—sv .. L mme o o ooa—...
Adj.
OV

Ref.

Figure 3-1 Regulated Voltages
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Insure that the I/0 cable (WLI #220-0066-4) has pin 1l
open. This is necessary for proper system operation. The
7218 PCB has +5V connected to pin 11 of the I/O cable
connector J1. This was done to allow the 2270A to be used

in conjunction with a 7169 pcb in WCS-15 applications.
5. Voltage Controlled Oscillator (VCO) Adjustment

NOTE:

+5V must be adjusted prior to performing this adjustment.

A. Attach the channel 1 (oscilloscope) probe to L110 pin
3. Vertical defiection 2v/cm, Sweep rate .5us/div,
Trigger internal positive slope on channel 1, Display
channel 1 only. With the system reading sector 17385%,
adjust R86 until a period of 2us is acquired (See

figure 3-2).

| ———2us

L110 pin 3
el 1 1

Fiaqure 3-2

=i

*This can be accomplished by this short program: 10 Verify F
(17385, 17385): GOTO 10.

B. Attach the channe 2 oscilloscope probe to L110 pin 1.
Vertical defection 2v/cm, Sweep rate, .5us/div.
Trigger internal positive on channel 1, add mode.
Adjust R86 until the channel 1, channel 2 signals are

coincident (See Figure 3-3).

21




NOTE:
THIS IS A TEMPERATURE SENSITIVE CIRCUIT AND MAY GO
OUT OF SYNC. IF THE SYNC IS LOST, THEN ECN 7821 MUST
BE INSTALLED AND THE ADJUSTMENT PERFORMED AGAIN.

L: 2us »

Display prior to -
adjusting R86 ' | ”l |" -_]

| 2us ;I
Display after
ad justing R86%* _ H I” “l
Figure 3-3
*NOTE :

When the channel 1, channel 2 signals are coincident, the
display amplitude will double. The pulse jitter seen in
the photographs is due to the continuous compensation
that takes place as the Phase Locked Loop (PLL) locks

onto the incoming data. (See Figure 3-4)

22
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Display with the PLL Properly Adjusted

Figure 3-4
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4, OPERATION

The front panel of the 2270A floppy disk system has three disk
select lights, and a format pushbutton with a shroud to protect it

from accidental formatting and a power light.

There is no format switch to protect static electricity from
formatting the disk, but rather an electronic format project which
rejects any attempt to format the disk which does not last for at
least 100 ms.

Formatting on the disk system is done on Disk #l only. This is
a hard wired function of Disk #1 and can be initiated by installing
a Model 901 diskette in Drive #1 and pushing the format pushbutton.
If the diskette or disk drive is faulty and it does not complete the
format operation within four attempts the Drive Select Light #1 will

flash indicating an error during format.

This writes Wang format on the Diskette. This will NOT format

an IBM diékette~-they are preformatted.
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5. DIAGNOSTICS

‘The_fcllowing is a step by step description, concerning

operating the program for "2270A Production Test," and the CRT

display.
Step'1. . Rewind cassette (if needed) and press:
Step 2. ©: LOAD "START" (EXEC)
after the "START" program has been loaded, press:
Step 3. : RUN (EXEC)
Two lines should be displayed, of which the second
line will be: |
Step 4. - "ENTER 1! FOR WANG PLATTER, 2 FOR IBM PLATTER?"
Enter 1 or 2 and Press (EXEC), depending on kind of
platter to be used.
NOTE: An IBM platter can be used only on
2270A diskette drive.
Now "WANG DISK" or "IBM DISK" will be digplayed in
the top line, and the second line will be replaced
by:
Step 5. "ENTER TEST #: 1. MICROCODE 2. MICROCODE~HARDWARE

3. HARDWARE ?"
Enter 1 for Disk Microcode test, 2 for Disk
Microcode and Hardware test or 3 for Disk Hardware
test. After pressing (EXEC), the selected test
name will be displayed in the top line, and the

second line will be replaced by:
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Step 6.

Step 7.

Step 8.

"ENTER DRIVE(S) ADDRESS(S), O TO STOP: 1. 310

2, B10 3. 350"?

The number by the Disk drive addresses on which the
test will operate should be entered here. Any
combination of Disk drives is allowed. Upon
selecting a disk address, an asterisk will be
displayed by the selected address. Selecting all
three drives or selecting 0, will cause line to be
erased, and the selected disk-drives to be
displayed on the right hand side of second line.

If Hardware test was selected in Step 5, proceed to

Step 8.

The following lines will be displayed if 1 or 2
were entered in Step 5.

"ENTER INSTRUCTION NUMBER TO BE TESTED, O TO

STOP?" This line will be followed by a list of all
the instructions available for testing, deéending
on the selected disk;drives, and the type of
platter. You may select 1, if you wish to test all
the instructions. Or, enter any combination of
instructions (an asterisk will be displayed by the
selected instruction). Selecting 1 or 0 causes to
stop the instructions selection and "ALL
MICROCODE", or "PART MICROCODE" to be displayed in
the left hand side of line 2, the third line will
be replaced by: "THE SELECTED INSTRUCTIONS": and

the bottom line will be:

"ENTER 1 TO RESELECT, O TO CONTINUE?"

The screen now displays all of the information as
you have selected it. If you wish to change any
detail, press 1, and entering information will
start again, (back to Step 4), otherwise, enter 0
and the screen will be erased except the top two

lines, and the third line will be displayed as:
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Step 9.

Step 10,

Step 11.

Step 12.

""MOUNT SCRATCH PLATTERS IN ALL TEST DRIVES AND KEY
(EXEC)"

NOTE:
Be sure to mount the correct scratch platters
in all of the test drives (as indicated by

the top two lines).

After mounting platter(s), and (EXEC) the proper
testing program will be loaded from the cassette,
and the actual testing starts. While the test is
progressing, information concerning the current

status of the test is being displayed on the screen.

Each test will be repeated over and over until one

of the foliowing actions is taken:

10.1 Presssing SF'l5 (special function 15). That
will cause the test status report to be
displayed (proceed to Step 11).

10.2 Pressing "HALT/STEP", Once the ":" is
displayed pressing SF'l5 will display the
test status report. (Step 11)

10.3 Pressing "RESET", That will cause the screen

to be erased. Pressing SF'l5 is possible.

After pressing SF'l5, the test status report will
be displayed; information, such as number of runs
of each test, test "RUN" or "NOT RUN", "COMPLETED"
or "NOT COMPLETED", "ERRORS FOUND" in Microcode, or
Hardware tests. "OK" or "NG" or, "NOT TESTED" will
be displayed next to the instruction, with the
exception of "VERIFY" which will have "TESTED" in
its field (whether errors were found or not). At
the bottom of the screen, the following line will

be displayed:

"ENTER O TO RUN AGAIN, 1 TO STOP"

0 will start the whole process from the beginning
(Step 4). 1 will stop the program, however, since
"START" is still stored in memory; pressing ''RUN"

will start the program execution again (Step 4).
29
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6. MAINTENANCE

6.1 MICROPROCESSOR

The voltage adjustments covered in Section 3 and the VCO
adjustment should be the only maintenance requirements required in
the microprocessor section of the Shugart disk system. The
microprocessor PC board at present should be fixed at an area level

office.

The Wang power supply is a modular type which is mounted to a
removable support bracket and can be replaced in this manner if
necessary. The heat sink assembly can also be removed from the
support bracket so that component replacement on the heat sink can

be made in the customer's office.

6.2 SA901 PREVENTIVE MAINTENANCE

6.2.1 INTRODUCTION

The prime objective of any preventive maintenance activity is
to provide maximum machine availability to the user. Every
preventive maintenance operation should support this objective.
Unless a preventive maintenance operation reduces machine downtime,

it is unnecessary.

Visual inspection is the first step in every scheduled
maintenance operation. Always look for corrosion, dirt, wear,
binds, and loose connections. Noticing these items during PM may

prevent downtime later.

Remember, do not do more than recommended preventive

maintenance on equipment that is operating satisfactorily.
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6.2.2 PREVENTIVE MAINTENANCE PROCEDURES

Details of preventive maintenance operations are listed in
Table 6~1. During normal preventive maintenance, perform only those
operations listed on the chart for that preventive maintenance
period. Details on adjustments and service checks are found listed

in the chart. Observe all safety procedures.

FREQ
UNIT MONTHS CLEAN OBSERVE
Read/Write Head 12 Clean Read/Write Head | Oxide build-up
ONLY IF NECESSARY and scratches
R/W Head Load ‘ Replace
Button '
Stepper Motor Clean off all oil, Inspect for nicks
and Lead Screw dust and dirt and burrs
Base ' Clean base Inspect for loose
screws,
connectors,
and switches
Belt . Inspect for worn,
weakened or frayed
areas
Read/Write Head | Initially 3 Check for proper
Thereafter alignment
12

Table 6-1 PM Procedures

6.2.3 CLEANLINESS

Cleanliness cannot be overemphasized'in'maintaining the
SA900/901. Do no lubricate the SA900/901; o0il will allow dust and
dirt to accumulate. The read/write head should be cleaned, but only

when signs of oxide build-up are present.

6.3 TROUBLESHOOTING FLOW CHARTS
See Figure 6-2(A thru D)
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4 READ ERROR
Run using sys. Diag

Prog. Record all
e e - ———- diag info regrading Trk
and Sec when possible

Is head loaded?
(Visually Check)

-— - o=

Install a known good
written diskette.

Is failure solid

Is +24V pres:nt at . )
or intarmittent?

P2L.7 or TP11?

Check lor Hd Ld

Solnd arm open Hd Ld
Solnd cail, or loose enctrs.
Replace Soind.

Insure that 46V and -5V
- are present at P1
connector.

Is 424V presemt
atPi1L2?

More than 1
track ?

Check +24V Supply
in using sys

Visually insp. diskette
for wear. |fworn,
discard diskette.

Is-Hd Ld
present at P1L18?

Protiam in using sys == 0

Do a Recal Back to TRK 00
and then SK to the same trk.

insure proper positioning

of R/W head.

Is read data
present at P3
pin 1 or5?

Is -Door Cisd pre-
sent at P2L6?

Check for proper door
closer and door clsd sw
oper. Replace door clsd sw.

No data is wrtn on this
trk. Do wrt and chk

again.

Replace PCB.

Figure 6-2A
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Is Rd sig. present
at P3 pins 1 and 5
of 3mvp - p?

9 0

Read signal is measured at
P3 pins 1 and 5. Using O'
Scops, add chnl 1 and 2

with chnl 2 inv,

1. Check for proper head align,
(Sec. 3.4.11.2).
2. Check for open R/W coil.

3. Replace R/W Hd and Carr.
Asm. (Sec. 3.4.11.1),

is + Read Gate
present at P1L7?

Is sep. clk and data
atP1L19and 17?

More than 1 track?

Vis insp disk for
contamination or
wear. Discard if
necessary.

Is read signal

present at P3 pins 1
and 5 of 3mv p-p

Y

Yes

Replace PCB.

Problem in using sys.

Replace PCB.

1. Check for proper hd align
(Sec 3.4.11.2)

2. Inspect Hd Load Button
for wear.

3. Replace R/W Hd and Carr
Asm. (Sec 3.4.11.1)

Is + Read Gate

present at P1L7?

No

Problem in using sys.

Is sep clk and
data present at
PIL17 and 197

Figure €-2A(Continued)
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Instalt a known
good blank diskette.

Check P1 connector.
Problem in using sys.

No Is head loaded?

(Visually chack)

‘ Yeos

Solid
or
intermittent?

Sol.

\

Is
No ~Write Gate

Check for open
R/W coil.

prasant at
P1L7?

Yes

Is
-Write Data
present at
PI1L10?

No

Yes

Is the
output of
Wrt. Amp.
prasent at

P3 pins 1
and 57

Yes

~File Inop
active at
TP13?

ls +24v
present gt
PIL2?

No

Figure 6-2B

35

WRITE
ERROR

it

Check Rd. Sig. A
moditd. sig. indicates
en intrmtnt write amp.

_No

Replace PCB.

Yes
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Is TP9
at +6V or
Gnd level?

1s TP10
sta +5V
or Gnd lovel?

Gnd,

eck -Hd Ld (P1L18) and
-Dr Clsd (P2L.6). Replsce PCB

Gnd.

Wrt. Crnt. prob. Check +24V
snd -5V lavels. Replace PCB.

Replace PCB.

Figure €-2B (Continued)

36

[



( SEEK ERROR b

Mechanical
binding?

— == o= == f{ snd manually turn step.

e = —= —{ Ro2pply power to unit.

to track 00.

Perform a Recal. back

Did step
No motor move

on the
Recal?

O

Figure €-2C
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Ramove power from unit

motor.

Determine which unit is
binding, the step. motor
or carr. asm,

O

e et wmep enE am—"

Vis. check that carr. has
moved back to stop and
Flag is covering Trk O LED.




Are step
pulses presont
abPiL@?

Problem in using sys.

|
!
I
|
|
-

F———————————————

Use an Alignment
Diskette (SA 120)

Replace PCB.
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&
Adjust Trk 0 Flag or
replace. {Sec. 3.4.11.5)
s +Rd Gt.,
-Hd Ld, and -Dr Clsd
levels active?
Yes Perform a long seek and
monitor P2, L2, LS, and
= =4 L8, Sync. on TP27. The
P2 linss should pulse once
for every 3 from TP27.
Arg step f.\
pulses present -~
at TP27, P2L2,
LS and L8?
Yes
See Soc. 3.4.11.2 of Ref. Perform a seek to Trk38.
Man. for atign. procedure.| r‘ == " Verify by scoping align. trk.
Is
Replace stepper motor. carrioge at »
Trk 38?
Do some random saclks, then
savk to Trk 0 (not a recsl.).
Verity by Trk 0 indicator, TP28.
Figure €-2C(Continued) o~



INDEX/SECTOR
ERROR (Not Ready)

Insure
diskette is instalied

Is +5V
present at
PILI1?

Problem in using sys.

Are
Sector/Index
pulses at
P1L5?

Yes

Are
Yes Sector/index
pulses at
P2R7?

Replace PCB.

Is LED
Yes voltage of

) +1.3V present
at P2R4?

No

- Replace Phototransistor

Asm

Replace LED Asm.

proparly. is diskette
turning.

Is
motor
running?

Is
belt
broken?

Yes

Replace belt.

Check for binds in spindle
and disk clamp asms.

Check cnctr. P4. Problem
is in using system.

Is AC
voitage
present at
P4?

Replace motor.

Figure €-2D
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7.

REMOVAL AND INSTALLATION PROCEDURES

7.1 DRIVE MOTOR

7.2

a.

Extract 3 contacts to disconnect motor from AC connector.
Loosen 2 screws holding capacitor clamp to the base.
Remove rubber boot and disconnect motor leads from
capacitor. »

Remove 4 screws holding PCB to base and swing PCB out.

Remove belt from drive pulley.

Remove 4 screws holding the motor to the base casting and

remove motor.
Reverse the procedure for installation.
NOTE:

Insure ground lead is installed between capacitor for clamp

and base.

CARTRIDGE GUIDE ACCESS

a.

Position head to approximate center of head load bail (to

prevent load arm tab from slipping off end of bail).
Loosen 2 screws holding cartridge guide to door latch plate.
Swing cartridge guide out.

When guide is swung in, it must be adjusted as per section
7.13.
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7.3 LIGHT EMITTING DIODE ASSEMBLY
a. Disconnect the wires to the LED terminals (solder joints).
b. Swing out the cartridge guide assembly (Ref. Section 7.2).
NOTE:
This step is not necessary if the drive has a new style

(cast) cartridge guide.

c. Remove the screw, nut, and washer holding the LED assembly

to the cartridge guide.
d. Reverse the procedure for installation.
7.4 WRITE PROTECT DETECTOR
a. Remove connectors from PCB and remove PCB.

b. Extract wires from P2 connector, pins 3 (Red), 4 (Gray), E
(Black), and J (White).

¢c. Remove cable clamp.
d. Swing out cartridge guide assembly (Ref. section 7.2).

e. Remove screw holding the detector bracket and remove

assembly.
f. Reverse the procedure for installation.
7.5 HEAD LOAD ACTUATOR

a. Disconnect the wires to the actuator terminals (solder

joints).
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7.6

d.

Swing out the cartridge guide assembly (Ref. section 7.2).

Remove screw holding the actuator to the cartridge guide.
CAUTION:

Restrain the head load arm to prevent its impact with the

head.

Reverse the procedure for installation.

TRACK 0 DETECTOR

a.

Remove connectors from PCB and remove PCB.

Extract wires from P2 connectors, pins A (Brown), C
(Black), F (Red), and K (Orange).

Remove cable clamp.

Swing out the cartridge guide assembly (Ref. section 7.2).
NOTE:

This step may not be useful if the drive has an old style

(black) cartridge guide.

Manually rotate stepper shaft and move carriage away from

the detector assembly.
Remove cable clamp, and R/W head cable from bracket.

Remove 2 screws holding detector assembly bracket to base

casting and remove assembly.

Reverse procedure for installation.
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7.7 TINDEX/SECTOR PHOTOTRANSISTOR ASSEMBLY
a. Disconnect the wires to the terminals (solder joints).

NOTE:

The spindle pulley may be removed for easier access.
b. Remove screw holding transistor assembly to base.
c. Reverse the procedure for installation.
7.8 CARTRIDGE GUIDE REMOVAL
a. Swing out the cartridge guide assembly (Ref. section 7.2).

b. Remove the LED assembly, write protect detector assembly

and the head load actuator (Ref. sections 7.3, 7.4 and 7.5).

¢. Pull up on the upper pivot cap screw until the shoulder
contacts the base casting (Ref. Figure 7-1). Push up on
the cartridge guide until the lower pivot clears the

casting.

PIVOT SCREW

Figure 7-1 Cartridge Guide Removal

NOTE:
For new style cartridge guide, remnve C-clamp on upper

pivot post and push up on cartridge guide.

d. Tilt the cartridge guide slightly, and remove it from the

upper pivot.

e. Reverse the procedure for installation.

b4
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7.9 SPINDLE ASSEMBLY

7.10

7.11

a. Swing out the cartridge guide (Ref. section 7.2).

Remove the nut and washers holding the spindle pulley.

CAUTION:
The pre-loaded rear bearing and spacer may fly out when

spindle pulley is removed.
c. Withdraw spindle hub from opposite side of base casting.
d. Reverse the procedure for installation.
FRONT PLATE ASSEMBLY
a. Swing out the cartridge guide assembly (Ref. section 7.2).

b. Remove 4 screws holding the front plate assembly to the

casting.
c. Reverse the procedure for installation.
STEPPER/CARRIAGE ASSEMBLY
a. Remove the connectors from the PCB and remove the PCB.
b. Remove cable clamp holding R/W head cable.

¢. Extract wires from P2 connector, pins 2 (Red), 5 (Brown),
8 (Orange), and 10 (Black).

NOTE:
This step is only necessary if the stepper motor is to be

replaced.

d. Loosen 3 motor clamp screws and rotate clamps to allow
withdrawal of motor. One new units with redesigned
stepper mounting clamp, loosen 2 screws and swing clamp

down to allow withdrawal of motor.
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CAUTION:

Do not loosen 3 screws coated
Swing out the cartridge guide
Remove cable clamp and spacer

track 0 detector bracket. On

cable is inserted into a slot

with Glyptol.

assembly (Ref. section 7.2).

holding R/W head cable to
new units, a grommet on the

on the bracket.

Manually rotate the lead screw to run the carriage

assembly off the lead screw while withdrawing the stepper

motor.

To install stepper/carriage assembly, reverse procedure.

Note steps i. and j.

When installing the carriage,
#3 notch (Ref. Figure 7-2).

When threading lead screw into carriage assembly, push the

pre-load nut slightly against

set the pre~load nut in the

the spring to start the

thread. After threading, insure that there is a gap

between the pre-load nut and the rear of the carriage.

SPRING
i
![‘\ \’/

PRE-LOAD
NUT

NOTCH =3
NOTCH =2

NOTCH =1

Figure 7-2 Pre-Load Setting
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7.12 READ/WRITE HEAD LOAD BUTTON

To remove the old style button (attached with a clip and
washer), grasp the button with pliers and rock the button
back and forth while pulling.

To remove the new style button, hold the load arm out away
from head, squeeze the locking tabs together with a pair

of needle nose pliers and press forward.

To install old style button, place button in head load arm
and press rubber washer onto button stem. Press clip onto

stem and insure button does not move.

To install new style button, press the button into the
head load arm and it will snap into place.

7.13 Cartridge Guide Adjustment

Insert the adjustment tool (726-9612) through the hole in
the cartridge guide and screw completely into the casting
(hand tight).

Loosen 2 screws holdipg the cartridge guide to the latch

plate.

Move the handle into the latched position and hold it

lightly against the latch fingers.

Tighten 2 screws holding the cartridge guide to the latch
plate.

Depress push bar on front panel and check that door stays
in latched position. If door latch was released, repeat

adjustment.

Insert diskette, close and open door, checking for proper

operation.
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8. PARTS DIAGRAMS
General

The Illustrated Parts Catalog is arranged so that the figures
will always precede the parts listings and when possible be on the

opposite page.

The first number in the list will always refer to the figure
and the second number to the reference number of the part within the

figure.
When an assembly is referred to within a figure and a further
breakdown is shown on another figure then the reference figure will

be called out.

Indented Level

The parts list is idénted to show the levels of assembly within
a figure. .The major assembly will always be level 1, all parts or
assemblies that attach to that assembly will be level 2 and
assemblies within level 2 will have their attaching parts level 3

and so on.

Quantity Per Assembly

The quantity listed is the quantity used on the major

assembly. Major Assemblies will never have a quantity listed.

Numerical Index

The numerical index lists all parts in part number sequence and

is cross~referenced to the figure and reference number.
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Figure 8-1 (10f2)
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FIGURE arvy
& REF. PART DESCRIPTION PER
NUMBER | NUMBER 1234 ASM
1
50010 BASIC ASSEMBLY, SA 900/801
-1 50030 CARTRIDGE GUIDE ASSEMBLY (OLD, See Fig. 3) 1
50550 CARTRIDGE GUIDE ASSEMBLY (NEW, See Fig. 6)
-2 10025 NUT, 8-32 1
-3 12509 WASHER, #8 SPRING 2
-4 50016 PULLEY ASSEMBLY, SPINDLE 1
-5 50019 SPACER, SPINDLE-SHORT 1
-6 10800 BEARING, SPINDLE 1
-7 50018 SPACER, SPINDLE —LONG 1
-8 50166 SPRING, SPINDLE 1
-9 10801 FLANGED BEARING, SPINDLE 1
-10 50561 HUB ASSEMBLY, SPINDLE 1
-1 12015 SCREW, 8-32x.312 8
-12 12500 WASHER, LOCK #8 2
-13 50098 BRACKET 1
214 10150 HOUSING, 3 PIN CONNECTOR 1
-15 10095 CAPACITOR, 110 V 50/60 HZ (BODINE MTR ONLY) 1
15004 CAPACITOR, 220 V 50/60 HZ or 110 V ORIENTAL MTR 1
-16 10148 RUBBER BOOT 1
-17 STEPPER/CARRIAGE ASSEMBLY 1
{SEE FIGURE 2 FOR BREAKDOWN)
-18 12027 SCREW, 6-32x.500 3
-19 12028 SCREW, 8-32x.500 4
-20 50423 MOTOR, 110 VOLT 50/60 HZ KIT 1
50301 MOTOR, 208/230/220 VOLT 50/60 HZ 1
-21 50358 PULLEY, 60 HZ 1
50357 PULLEY, 50 HZ 1
-22 11904 SCREW, SET 6-32x.125 1
-23 10378 CABLE CLAMP, 1/8 INCH 1
-24 12013 SCREW 6-32x.312 (12014 FOR ZINC FACE PLATE) 7
-25 12016 SCREW 8-32x.375 1
-26 50522 SPRING/GUIDE ASM 1
.27 12012 SCREW, 4-40x.375 4
-28 50121 DETECTOR ASSEMBLY, TRACK 0 1
-29 50602 SPACER 4
-30 50186 SPRING ASSEMBLY, DOOR OPEN (OLD STYLE) 1
50582 SPRING ASSEMBLY, DOOR OPEN (NEW STYLE) 1
50583 SPRING ASSEMBLY,DOOR OPEN (HORZ. MNT. PCB DOWN)
-3 50167 PIVOT TOP 1
-32 50168 SPRING, BIAS 1
a3 11905 SCREW, B.V. 2
34 50142 HANDLE 1
.35 60527 FRONT PLATE ASSEMBLY 1
(SEE FIGURE 4 FOR BREAKDOWN)
- 36 17200 SWITCH, DOOR OPEN 1
-37 12011 SCREW, 4-40x.250 2
- 38 11305 CLIP 2
-39 50487 DEFLECTOR 2
-40 50578 GROMMET 1
-41 50623 LOCATOR 1
-42 12020 SCREW 8-32x.500 2
-43 10013 WASHER, #6 FLAT 3
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FIGURE Qrty
& REF. PART DESCRIPTION PER
NUMBER | NUMBER | 1 2 3 4 ASM.
1 -44 *50128 PHOTRANSISTOR AND CABLE ASSEMBLY 1
-45 10375 . CABLE CLAMP, 3/16" 2
-46 10264 . -CABLE CLAMP, 3/8" 1
v -47 50356 BELT (60 H2) 1
50355 BELT (50 H2) 1
-48 25002 PCB (SA 800, -5V, NO DATA SEP) 1
25003 PCB (SA 800, -12/-15V, NO DATA SEP)
25004 PCB (SA 800, -5V, WITH DATA SEP)
25005 . PCB (SA 900, -12/-15V, WITH DATA SEP)
25006 'PCB (SA 801, -5V)
25007 PCB (SA 801, -12/-15V)
-49 10140 BLOCK, PCB CONN 1
-50 10176 SCREW, 4-40x.500 2

* WHEN ORDERING A REPLACEMENT PHOTOTRANSISTOR

ASSEMBLY, IF OLD ASSEMBLY HAS ONLY TWO (2)
LEADS COMING FROM IT, ORDER FIELD KIT,

P/N 50928.
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Figure 8-2
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FIGURE aty
& REF. PART DESCRIPTION PER
NUMBER NUMBER 1234 ASM,
2-
STEPPER/CARRIAGE ASSEMBLY
-1 50130 STEPPER MOTOR ASSEMBLY 1
-2 11910 SCREW, B.H. 4-40x.250 3
-3 50113 CLEAT, MOTOR MOUNT 3
-4 50112-0 PLATE, STEPPER MOTOR (OLD STYLE) 1
-5 50245 STOP, LIMIT-LEAD SCREW 1
-6 11803 SCREW, CAP 2-56x.250 1
-7 50662 CARRIAGE ASSEMBLY (CERAMIC HEAD) 1
-8 50629 FLAG, TRACK 0 1
-9 11910 SCREW 4-40x.250 1
-10 50929 LOAD BUTTON KIT (METAL LOAD ARM) 1
50542 LOAD BUTTON (PLASTIC LOAD ARM)
-1 50112-1 PLATE, STEPPER MOTOR (NEW STYLE) 1
-12 50584 MOUNTING CLAMP 1
-13 10205 SCREW, 8-32x.375 2
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. Figure 8-3
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aTty

FIGURE

& REF. PART DESCRIPTION PER

NUMBER | NUMBER 1234 ASM.

3 -
- 50030 CARTRIDGE GUIDE ASSEMBLY
-1 50034 CARTRIDGE GUIDE WELDMT. 1
-2 50253 ACTUATOR ASSEMBLY (NEW STYLE) 1
-3 10002 COIL ASSEMBLY 1
-4 50365 BAIL 1
-5 50043 LOAD PAD 1
-6 50364 ARMATURE 1
-7 50265 CLAMP 1
-8 50363 UP-STOP 1
-9 11916 SCREW, B.H. 348 x .250 1
-10 10170 SCREW, B.H. 6-32x .125 4
-1 10174 . SCREW, B.H. 440 x .375 1
-12 50139 ACTUATOR ASSEMBLY (OLD STYLE) 1
-13 50254 HUB CLAMP ASSEMBLY 1
-14 50252 LIFTER 1
-15 11307 RIVET, TUBULAR 3/32 x 3/16 4
-16 50251 ARACHNID, FINGER RING 1
-17 10801 BEARING, FLANGED 1
-18 12503 WASHER, FLAT 1
-19 12011 SCREW, B.H. 440 x .250 1
-20 50000 . HUB, CLAMP 1
-1 50031 SPRING, COMPRESSION 1
-22 10024 NUT, 6-32 2
-23 50032 LED ASSEMBLY, INDEX/SECTOR 1
-24 50359 HOOK, SPRING 1
-25 50146 SPRING, EJECTOR 1
-26 11800 PIN ROLL 1
-27 50140 EJECTOR 1
-28 10023 NUT, 440 2
-29 50141 CLAMP, SPRING 1
-30 11900 SCREW, FH 6-32 x .250 1
-31 50412 STOP, EJECTOR 1
-32 50313 . DETECTOR ASSEMBLY, WRITE PROTECT 1
-33 11906 . SCREW, FH 6-32 x .375
-34 10177 SCREW, 4-40 x .625 . 2
-35 50151 PLATE, LATCH’ 1
-36 10186 SCREW, 6-32 x .188 1
-37 50256 SPRING 1
-38 50282 SHIM WASHER 1
-39 10013 WASHER, #6 FLAT 2
-40 10172 SCREW 4-40 x .250 2
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Figure 8-4
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-~ FIGURE ary
‘ & REF. PART DESCRIPTION PER
NUMBER | NUMBER 1234 ASM.
4- 50527 FRONT PLATE ASSEMBLY (WITHOUT LITE)
50610 FRONT PLATE ASSEMBLY (WITH LITE)
-1 50349 FRONT PLATE 1
-2 50143 PUSH BUTTON (WITHOUT LITE) 1
. 50586 PUSH BUTTON (WITH LITE) 1
-3 50183 BUMPER 1
-4 50156 LATCH 1
-5 50157 SPRING PLATE 1
b -6 10188 SCREW B.H. 6-32x.312 2
-7 11905 SCREW B.V. 2
-8 50580 . SNATCH 1
-9 50257 COVER; FRONT 5-1/4 x 11 WHITE 1
50258 COVER, FRONT 5-1/4 x 11 TAN 1
50260 COVER, FRONT 5-1/4 x 10 WHITE 1
50261 COVER, FRONT 5-1/4 x 10 TAN 1
50263 COVER, FRONT 4-5/8 x 10-1/2 WHITE 1
50264 COVER, FRONT 4-5/8 x 10-1/2 TAN 1
-10 10261 SCREW, FL. HD. 4-40x.250 ' ]
/tﬂ\
-~
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QTty

FIGURE
& REF. PART DESCRIPTION PER
NUMBER | NUMBER | 1 2 3 4 ASM.
5- 50410 BASIC DRIVE ASSEMBLY, 802 RIGHT DRIVE 1
-1 50431 PLATE, JUNCTION 2
-2 10204 SCREW, 8-32x.312 9
-3 50453 SPACER 3
-4 10013 WASHER 1
-5 50455 CLIP, LOCKING 1
-6 10191 SCREW, 6-32x.500 3
-7 50452 BLOCK, LOCKING CLIP 1
-8 25037 PCB RMW -5V 1
25038 PCB RW -15V 1
25039 PCB RW WITH DATA SEP -6V 1
25040 PCB R/W WITH DATA SEP - 16V 1
-9 50458 MOTOR 110VAC 1
60459 MOTOR 220VAC 1
-10 50432 PULLEY 60Hz 1
50451 PULLEY 50Hz 1
-1 50465 HOOK, BELT 1
-12 11306 GRIP RING 1
-13 50484 PHOTO TRANSISTOR ASSEMBLY RIGHT DRIVE 1
-14 50463 TRACK 00 DETECTOR ASSEMBLY (RT DRV) 1
-15 50462 WRITE PROTECT ASSEMBLY (RT DRV) 1
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Figure 8-6
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FIGURE arty
& REF. PART DESCRIPTION PER
NUMBER | NUMBER 1234 ASM.
6- 50550 CARTRIDGE GUIDE ASSEMBLY (BASIC)
50603 CARTRIDGE GUIDE ASSEMBLY (302 RIGHT)

1 50609 EJECTOR ASSEMBLY 1

2 50565 SPRING, CLAMP, EJECTOR 1

3 50556 HOOK, SPRING 1

4 12015 SCREW 8-32 x .312 9

5 12013 SCREW 6-32 x .312 1

6 10378 CLAMP, CABLE 1

7 10187 SCREW 6-32 x .250 2

8 50031 SPRING, HUB CLAMP 1

9 50254 HUB CLAMP ASSEMBLY 1

10 50544 GUIDE 1

1 50546 PLATE, HUB CLAMP 1

12 50547 STRIPPER, BOTTOM 1

13 50548 STRIPPER, TOP 1

14 50557 L.E.D. ASSEMBLY 1

15 50558 HEAD LOAD ACTUATOR ASSEMBLY 1

16 50579 LATCH PLATE 1

17 50313 WRITE PROTECT DETECTOR ASSEMBLY 1

18 12026 SCREW 4-40 x .625 1

19 12016 SCREW 2
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PART FIG.
NUMBER REF.
10002 3-3
10013 1-43
3-39
5-4
10023 3-28
10024 3-22
10025 12
10035 1-15
10140 1-49
10148 1-16
10150 1-14
10170 3-10
3-40
10172 2.9
10174 311
10176 1-50
10177 3-34
10186 3-36
10187 6-7
10188 1-29
4.6
10191 5.6
10204 5.2
10205 2-13
10261 4-10
10264 146
10375 145
10378 1-23
6-6
10800 16
10801 19
317
11305 1-38
11306 5-12
11397 3-15
118C0 326
11900 330
11902 26
11904 1.22
11904 1-33
av
114405 533
11910 29
11916 39
12011 1-37
219
12012 i-27
12013 1.24
G0
le-: e e - . o e s e = e
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PART FiG.
NUMBER REF.
50463 5-14
50465 511
50484 513
50487 1-39
50622 1-26
50523 1-41
50527 1-35
4
50529 Z-8
50542 210
50544 6-10
50546 6-11
50547 8-12
50548 6-13
50550 1-1
6
50555 6-2
50556 6-3
50557 6-14
50558 6-1%
50562 2-7
50578 1-40
50579 6-16
50580 4-8
50682 1-50
50583 1-30
50584 212
50586 4-2
50602 1-44
50603 6
50610 4
50609 6-1
50928 1-44
50929 2-10

PART FiIG. PART FIG.
NUMBER REF. NUMBER REF.
12015 111 50146 3-2%
6-4 50151 3-35
12016 1-25 50156 4-4
6-19 50157 4.5
2:2 50166 1-8
12020 142 50167 1-31
12026 6-18 50168 1-32
12027 1-18 50183 4.3
12028 1-19 50186 1-30
1250°) 112 50245 2-5
12503 .318 50251 3-16
12509 1-3 50252 314
15004 1-16 50253 32
17200 1-36 50254 313
25002 1-48 6-9
25003 1-48 50256 3-37
25004 128 50257 4.9
25005 -1-48 50258 4-9
25006 1-48 50260 4-9
25007 1-48 50261 4-9
25037 5-8 50263 4.9
25038 58 50264 4-9
25039 58 50265 37
26040 5-8 50282 3-38
50000 3-20 50301 1.20
5C010 1 50313 3-32
50016 1-4 6-17
50018 1-7 50349 4-1
50019 1-5 50355 1-47
50030 1-1 50356 1-47
3 50357 1-21
50031 3-21 50358 1-21
6-8 50359 3-24
50032 3-23 50363 38
50034 31 50364 3-6
50043 35 50365 34
50098 1-13 50410 5
50112-0 24 . 0412 331
no112 1 21 501423 1.20
L0113 23 50431 5-1
hoIN 1-28 L0432 510
50128 144 50451 510
$0130 2-1 50452 5.7
50139 312 50453 5-3
50140 327 50455 5.5
50141 3-29 50458 %9
50142 1.34 50459 5.9
50143 42 50462 515




24T ND

CUSTOMER ENGINEERING PRICE CATALOG EFTECTIVE 10/01/77

Ve
725=-1000 80
725=1001 80
725=-1002 80
726-1003 80
725-1004 8o
725-1005 80
725=-1006 80
725-1007 80
725-1008 80
725=-1009 80
725-1010 80
725=-1011 80
725=-1012 80
725-1013 80
725-1014 80
725=-1015 80
725=101% 80
725-1017 80
725-1018 80
725=1019 80
725=-1020 80
725=-1021 80
725=-1022 80
726-1023 80
725=-1024% 80
725-1025 80
725-1026 BO
725=-1027 80
725-1028 80
725=-1023 80
725-1030 80
725=-1031 80
725=-1032 80
725-1033 80
725=-103¢4 80
725-1035 80
725=1035% 80
725-1037 80
725-1038 80
725=-1039 80
725-1040 83
725-1041 80
725-1042 80
725=-1043 80
725-106% 80
725-10645 80
7125-1045 80
725=-1047 80
725-1048 30
725-1043 80
REVISION DATE

33729717

VENJIJIR PART NO

50923
50542
50377
50391
SA1290
25005-4
50557
50558
50928
172030
50121
50355

10108
10375
10105
50128-1
5025%
10057
50313
50032
5013)
50443=2
50355
50145
50253

50562
10801
50019
10800
12529-0
50141

ORJER 465-0012

50142
50369
5014%3
50183
50135
50157
10188
11905
50257

RZVeNDe

3

DESCRITION

DIODE 1v5231

XSTOR 2N3054

XSTOR 2N4013

XSTOR 40406

LOAD BJTTON KIT=OLD
LOAD BUTTON - NEW
REPL 3Y 725-3612
REPL 3Y 726=9613
REPL BY 726=9611
PCB (SA301 =5V)

LED ASSY NEW TYPE
ACTUATOR HEAD LOAD
REPL 3Y 726-1020
SWITCH DDOR QJPEN
REPL 3Y 726-1022
REPL 3Y 656=0224%

IC 74163

REPL BY 330-3011
REPL 3Y 654-1251
RES 430 OHM 1/44
XSTOR PYDTO8CBL ASSY
HUB CLAMP ASSY

REPL 3y 375-21103
REPL 3Y 726-1022
LED ASSY OLD STYLE
STEP2ER 4T ASSY
MOTOR 110V S50/50HZ
BELT 60+Z

SPRING EJECTOR

REPL 3Y 726-1011
POT 20X 3389S BOURNS
XSTOR PHITD TIL 81
LED TIL31

HEAD CARRIAGE ASSY
REPL 3y 726-0914
SPACER SPINDLE LONG
RIPL 3Y 465-0012
WASHER SPRING

CLAMP S®PRING -
BEARING SM:ST256 MTR
BEARING LG:ST2G6 MTR
HANDLE DJOJ0R

PLATE FRONT
PUSHBUTTON

BJMPERY ERONT 2LATE
LATCH FRONT PLATE
SPRING PLATE

SCREW 34 6-32Xe312
SCREW# BV

REPL 3Y 725-0053-91

vENDIOR
SHUGART

65

RETATL(SUS)YEXCHANGE

4400
3000
7.00
500
3400
3.00
1000
1000
5000
540.00 1
1500
2400
26400
7.00
500
3400
1400
1.00
1.00
3.00
26.00
2000
3«00
3400
15.00
193.00
163.00
10.00
2000
24.00
4,00
5.00
9.00
220.00
4.00
2.00
200
1.00
3«00
400
3.00
3.00
1400
5.00
1.00
2.00
300
1.00
1.00
10.00

PAGE
(VC=80) S5C=34

79.00

99.00



CUSTOMER ENGINEERING PRICE CATALOG EFFECTIVE 10/01/77

AT ND ve
725=-1050 80
725-1051 80
725=-1052 8o
725=1053 80
725-105% 80
725-1055 80
726-10586 80
7256=1057 80
725-1058 80
725-1059 80
725-1050 80
725-1061 B0
725-1062 80
725=1063 80
725-1064 80
725-1065 80
725=-1068 80
725=1067 80
725-1068 80
725-1069 80
726=-1070 80
REVISION DATE
03723777

VENJOR PART NO

50151
17212
17211
54048
54047
54068
54145
54055
54055
54064
54135
54137
25050
25053
54087
5068%
54122-0
54123-0
54135
11312
50561

REVeND.

DESCRI>TION

DOOR PLATE LATCH
REPL 3Y 325-2307

S TRACK=M

BELT DRIVE=-H

MOTOR DRIVE-M

MOTOR STEPPING=M
LOAD BUTTON ASSY<-M
HUB COLLET=H

HEAD CARR ASSY-H
HEAD LOAD SDL ASSY=-Y
INDEX JETECTOR ASSY~-
INDEX LED ASSY-M

PCB LOGIC-M

PCB 4OTOR CONTROL=M
REPL 3Y T26-961%

HUB POST

NOT NIRMALLY STOCKE)
NOT NDRMALLY STOCKE)
BAIL LOAD -M

LAMP ASSY ACTIVITY-4
HUB ASSY SPINDLE

VENDOR
SHUGART

66

RETAILCSUS)YEXCHANGE

600
2400
500
10«00
5700
5400
300
13,00
183.00
22.00
11.00
12.00
250.00
440,00
5000
1000
12.00
8.00
400
2000
19.00

90.00

107.00

PAGE
(VC=80) 5C-35
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APPENDIX A
SOFTWARE COMPATIBILITY

The following information was reprinted
from 700-4369A, 3740 Diskette Compatibility

Software Users Manual.

CHAPTER 1

GENERAL INFORMATION

1.1  SOFTWARE OVERVIEW

Wang's 3740 Diskette Compatibility Software, designed for use with
Wang's IBM 3740 Compatible Diskette Drive, provides a set of utility programs
which implement operations such as the following:

. displaying a 3740 diskette catalog, thereby providing the names of

stored files and the addresses of each file's reserved and used
sectors,

. displaying 3740 sector dumps for the sectors in a specified address
range,

. performing media conversion of Wang disk/diskette files®* to 3740
diskette files, or vice versa, and

. producing hardcopy of a specified 3740 diskette file, or a Wang
diskette file previously converted from a 3740 diskette.

The software also provides utility subroutines which can be integrated with
user-written BASIC language application programs where 3740 diskettes are to
be accessed directly for file creation or maintenance. The subroutines handle
the following types of operations:
. opening a new or existing file,
. reading, rereading, or writing a sector,
skipping or backspacing a specified number of sectors,
writing or updating an "end of data" pointer position, and
closing a file.

% The 3740 Diskette Compatibility Software processes TC formatted Wang files
(maximum record length 128 bytes).
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Chapter 1. General Information

Wang's Model 2270A (IBM 3740 Compatible) single, dual, or triple
diskette units (unlike the Model 2270 units) have the necessary hardware and
firmware to sense whether an IBM 3740 or a Wang diskette is currently mounted
at a disk location where a read or write operation is to be executed; however,
compatibility software is needed when data is to be stored on, retrieved from,
or converted to a 3740 diskette by a Wang system. The software is not needed
for normal operations with Wang diskettes.

1.2 MEDIA DIFFERENCES

IBM's 3740 Data Entry System encompasses such equipment as the single
operator 3741 Data Station and the 3742 Dual Data Station. These "key to
diskette" data stations store data on diskettes resembling the diskettes used
in Wang systems.

A "diskette" is a thin, flexible disk platter 7.5 inches (19 cm) in
diameter, about the size of a 45 rpm phonograph record, enclosed in an 8 by 8
inch (20 by 20 cm) semi-rigid protective plastic jJacket. The diskette turns
freely within the jacket, and is coated on one side with magnetic material
arranged in concentric circular tracks. When formatted (initialized), the
tracks are divided into "sectors" with unique, randomly accessible addresses,
thereby providing a rapid, direct access method for data storage and
retrieval. Although these general facts apply to both Wang and IBM diskettes,
important differences usually preclude exchange of diskette files between Wang
and IBM systems; however, with Wang's IBM 3740 Compatible Diskette Drive and
the software described in this manual, 3740 diskette files can be read into a
Wang system for subsequent processing. Also, data processed in a Wang system
can be stored on 3740 diskettes and used as input to any system equipped to
read 3740 diskette files.

Visual Differences and Mountggg Instructions

A permanent label with the name "Wang Diskette" and part number WLI No.
177-0063 identifies a diskette used in Wang Model 2270 or 2270A type drives.
The elongated label has arrows marked "Insert™ and "Up"™ showing how to
position a diskette before mounting in a drive (see Figure 1-1); a third arrow
points to the "write protect™ hole. As indicated by instructions on the
label, the write protect hole prevents writing when uncovered, and permits
writing when covered by a tab.

A small, square, permanent label with the name "IBM Diskette" and Part
No. 2305830 (Record Length 128 Bytes) identifies a standard diskette used by
3741 and 3742 data station operators. No arrows show how to position a 3740
diskette before mounting in a drive. To mount a 3740 diskette in one of
Wang's IBM 3740 compatible drives, the diskette is held edgewise with the
label on the right side, in the lower corner away from the drive door, as
shown in Figure 1-2.
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740 Diskette

Figure 1-2. Mounting a 3
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Chapter 1. General Information

Other Significant Differences

For background information, other differences between IBM 3740 and Wang
diskettes are summarized here: :

. A Wang diskette has 32 small index holes around its central mounting
hole; a 3740 diskette has only one index hole.

. The tracks on Wang diskettes are divided into 16 equal sectors per
track, with a 256-byte capacity per sector; the tracks on 3TU0
diskettes are divided into 26 equal sectors per track, with a
128-byte capacity per sector.

. Sector addressing notation differs. On Wang diskettes, the first
sector has address zero. On 3740 diskettes, the first sector has
address 16,384 in Wang notation; the second sector has address
16,385, etc. The sectors are arranged and numbered consecutively on
3740 diskettes, but a staggered (interlaced) arrangement of the
sequentially numbered sectors on Wang diskettes 1increases
performance during multi-sector read/write operations.

. Catalog index layouts differ.
. Timing mark conventions, used to identify stored data files, differ.

. Data is recorded in different code sets--Wang uses USASCII (United
States of America Standard Code for Information Interchange) while
IBM uses EBCDIC (Extended Binary Coded Decimal Interchange Code).

. Valuable data stored on a Wang diskette can be protected against
accidental overwriting by uncovering the write protect hole; no such
feature exists on 3740 diskettes.

. A Wang diskette can be formatted (initialized) in the leftmost drive
by pressing the recessed format button; a 3740 diskette must be
purchased preformatted or be formatted by an IBM 3740 system if the
diskette is to be used for data storage or retrieval in a Wang

system.
Programming Differences

For Wang diskettes, read and write operations can be controlled via the
disk statements described in the Disk Reference Manual provided with a Wang
system, or any available disk utility software can be used. All information
pertaining to the Model 2270 single, dual, or triple diskette units can be
applied unchanged to comparable units of Wang's 3740 Compatible Diskette Drive
when using Wang diskettes to store or retrieve diskette files.

By contrast, if a 3740 diskette is mounted in one of Wang's IBM 3740
Compatible Diskette Drives, none of the Automatic File Cataloging Mode disk
statements can be used to control read and write operations on 3740
diskettes. Only five of the Absolute Sector Addressing Mode disk statements
can accommodate the 3740 sector addresses; the statements are:

DATALOAD BA DATALOAD DA COPY.
DATASAVE BA DATASAVE DA
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Furthermore, since Wang's disk statements are designed to read and write
information in 256-byte sectors rather than the 128-byte sectors formatted on
3740 diskettes, special programming techniques must be employed to prevent

-~ loss of 128 bytes of valid data when information is transferred from the
to the disk controller for storage in a 3740 sector. Similarly, since

CPU
the

disk controller automatically supplies zero fill information after reading a

128-byte 3740 sector, programming techniques must recognize that valid data
can lie only in the first 128 bytes of information resulting from the reading
of a 3T40 sector. Also, since the disk controller supplies a non-zero value
in the 129th byte if a deleted or bad 3740 sector is read, the 129th byte

position should be  checked before processing the first 128 bytes

should be set to zero as a preferred technique.

of

information. During a writing operation to a 3740 diskette, the 129th byte

Because the differences between Wang and IBM 3740 diskettes impose

. programming constraints of considerable magnitude, Wang Laboratories
recommends use of its 3740 Compatibility Software to simplify application
programming requirements associated with data storage or retrieval - using 3740
diskettes. With the compatibility software, differences between 3740 and Wang

diskettes become essentially transparent to the programmer.

1.3 DISKETTE STORAGE CONSIDERATIONS

On 3740 diskettes, there are 77 tracks numbered from O through 76,

beginning with the outermost track; each track is divided into 26 sectors with

a storage capacity of 128 bytes per sector. Track 0, called the index track,

is reserved for information describing the diskette's contents, and the last

two tracks (75 and 76) are reserved for use as replacements for defective

o~ tracks. Thus, the maximum space utilized for storage of data files (called

data sets by IBM) is T4 by 26 by 128 or 2U46,272 bytes.

The "extent" of each data set is given in the 3740 index track in
form of three addresses associated with each named data set. See Figure
and Appendix B.

Used sectors

A
”~ \
BOE EOD EOE
. ! ! !
N -

Y

Reserved sectors (data set extent)

BOE = the "beginning of extent™ address.
EOD = the "end of data" address.
EOE = the "end of extent' address.

Figure 1-3. Storage Addresses for 3740 Files
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Chapter 1. General Information

On Wang diskettes, there are 77 tracks numbered from 0 through 76, and
each track is divided into 16 sectors with a storage capacity of 256 bytes per
sector. Only 64 tracks are accessible for disk operations via Model 2270 type
diskette units, but all 77 tracks are accessible via Model 2270A type diskette
units if the SCRATCH DISK statement parameter END is set to 1231 instead of
1023 when initializing a diskette.

The reserved catalog index space on a Wang diskette, user-selectable via
the value assigned to the parameter LS in the SCRATCH DISK statement used to
initialize the diskette, can be any number of sectors from 1 to 255 (24 is the
default value). Thus, the maximum space available for storage of files on
Wang diskettes varies, but the capacity in bytes can be calculated as follows:

A = 262144 - 256%n (for Model 2270 units)
= 315392 - 256%n (for Model 2270A units)
where n = the value assigned to LS when scratching a diskette.

For media conversion from a 3740 diskette to a Wang diskette, only two sectors
need be reserved for the catalog index since the 3740 index track accommcdates
a maximum of 19 file entries. The first sector in the Wang diskette catalog
index can hold 15 file entries; the other sectors can hold 16 file entries
each.

NOTE:

All Wang diskettes formatted in Model 2270 diskette units
are ‘"upward" compatible with Model 2270A units. Ir
"downward® compatibility between Model 2270A and 2270 units
is desired, do not take advantage of the 77 ‘track
read/write feature when scratching a diskette in a Model
22T0A drive, i.e., set END = 1023, not 1231.

1.4 MIXED MEDIA ERROR CONDITIONS

The disk controller in Wang's 3740 Compatible Diskette Drive determines
whether a disk read or write operation applies to a Wang or a 3740 diskette by
the sector address (i.e., whether the address is 1less than 16,384 or not).
The disk controller also senses which type of diskette (Wang or 3740) is
mounted in a drive by the number of index holes on the diskette.

Accordingly, if either one of the following conditions occurs, an error
code (ERR 64) interrupts a disk operation:

a) a Wang diskette operation (sector address less than 16,384) is
attempted on a 37U0 diskette (only one index hole), or

b) a 3740 diskette operation (sector address equal to or greater than
16,384) is attempted on a Wang diskette (32 index holes).

Then, corrective action can be taken.
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Chapter 1. General Information

1.5 CPU AND PERIPHERAL REQUIREMENTS

Two disk drives (minimum) are required to use Wang's 3740 Diskette
Compatibility Software. One Model 2270A (IBM 3740 Compatible) drive is needed
for mounting a 3740 diskette to be used for data storage or retrieval.
Another 2270A drive, or any other disk/diskette drive in the system, is needed
for mounting a platter containing the software or a user-written program. If
a system has an IBM 3740 compatible single diskette unit, the unit must be
used in conjunction with a fixed/removable disk drive, or must be upgraded to
a dual diskette drive unit.

_The central processor of the Wang system must be a 2200T, a 2200VP, or
any Wang CPU which provides the full BASIC or BASIC-2 instruction set. A
12K-byte minimum memory size 1s sufficient for the software system. The
. subroutines, 1if appended to a user-written application program, require- only
4,5K bytes of memory.

A printer is needed for those operations where hardcopy output of a 3740
diskette file or a Wang file (converted from a 3740 diskette) is desired.

1.6  SOFTWARE BACKUP

The software system on the master diskette obtained from Wang
Laboratories should be kept in reserve, as a backup system, after copying the
software to another diskette or a fixed/removable disk platter (depending upon
the available peripherals in the system being wused). The software can be
copied using Wang's Integrated Support System (ISS) wutilities, if available.
Also, the software can be copied using the COPY statement 1if the diskette
drive is a dual or triple unit. (See the general form of the COPY statement
in the Disk Reference Manual.)

If a fixed/removable disk drive is available in addition to a single,
dual, or triple 3740 Compatible Diskette Drive, the software system can be
stored on the fixed disk or a removable disk platter without wusing ISS by
repeating the following three-step procedure until every file 1listed in the
master diskette catalog has been copied (all files are program files):

:CLEAR EXEC

:LOAD DC { F} [/xyz:_‘ "name"  EXEC
R

:SAVE DC {F}[/xyzg "name" EXEC
R

Keep in mind, however, thal only unique file names can be stored on a
particular platter; therefore, it may be necessary to use a different name
when saving the START file.
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CHAPTER 2
OPERATING INSTRUCTIONS

2.1 LOADING THE SOFTWARE SYSTEM

Mount the disk or diskette containing the 3740 software; then, key the
following sequence:

CLEAR EXEC .

. SELECT DISK xyy EXEC (replacing xyy by the proper address)
LOAD DC T "START" EXEC
RUN EXEC

If the software is mounted at a default disk location (310/B10), the SELECT
statement may be omitted; then, F or R should replace T in the LOAD statement,
depending upon whether the left or right drive is used. (Also, if the name
START has been changed for the reason discussed in Section 1.6, use the
appropriate name.)

The software system first provides displays indicating that the loading
operation is in progress. No operator action is required until a prompt
requests the addresses to be used for program loading, Wang TC formatted
files, and 3740 (3741) files. No addresses need be supplied if ‘the displayed
default addresses are acceptable; however, if addresses other than the default
values are desired, keep in mind that the program loading and TC formatted
files addresses may be the same, but the 3740 files address must be unique.

After the disk addresses have been supplied (or the default iddresses
accepted), the system menu appears on the CRT. (See Figure 2-1.)
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Chapter 2. Operating Instructions

PRESS DESIRED FUNCTION KEY _

3741-2200 UTILITY SYSTEM

FN KEY DESCRIPTION FN KEY DESCRIPTION

01 - CONVERT 3741 TO TC FORMAT 05 - LIST 3741 CATALOG
02 - CONVERT TC FORMAT TO 3741 06 - DUMP 3741 SECTOR(S)

03 - LIST 3741 FILE 07 - APPLICATION/SUBROUTINES
04 - LIST TC FORMAT FILE 08 - CHANGE DISK ADDRESSES
(CONVERTED 3741 FILE) 31 - RETURN TO 'START'

Figure 2-1. The System Menu

2.2 THE UTILITY PROGRAMS

The system menu displays the available utility programs and the special
function keys by which they are accessed. After a special function key is
depressed to access a particular program, operating instructions (prompts)
appear on the CRT indicating when disk platters are to be mounted, and when
input is required. No operational difficulties should arise if the prompts
are followed carefully. For convenience, a summary of each program is given
here, and the required input is indicated.

CONVERT 3741 TO TC FORMAT--converts a 3740 (3741) file to a Wang TC format-
ted file, and provides an option to rerun the program before returning:
to the system menu. The system creates fixed length records in the
converted file by adding space characters, if necessary, to satisfy the
record length specified in the 3740 index track. During file
conversion, the display indicates the record currently being processed.
Required information: (1) the input (3741) file name, (2) the output
(Wang) file name, and (3) where to stop the conversion, i.e., 'EOD' (End
Of Data) or 'EOE' (End Of Extent).

CONVERT TC FORMAT TO 3741--converts a Wang TC formatted file to a 3740
(3741) file, and provides an option to rerun the program before
returning to the system menu. During file conversion, the display
indicates the record currently being processed; records longer than 128
bytes are truncated. Required information: (1) the .input (Wang) file
name and (2) the output (3741) file name.

LIST 3741 FILE--provides hardcopy of a 3741 file on a printer (address 215).
Records are read and dumped with no attempt to format the data;
nonprintable characters are printed as question marks (?). The 3741
file is listed from BOE to EOE, i.e., from the beginning to the end of
the reserved sectors. An end of data record, if encountered, is listed
also and looks like the index entry with the name blanked. Required
information: only the input (3741) file name.
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Chapter 2. Operating Instructions

LIST TC FORMAT FILE--provides hardcopy of a Wang TC formatted file on a
printer (address 215). Records are read and dumped with no attempt to
format the data; nonprintable characters are printed as question marks
(?). Note: Records longer than 128 bytes are truncated, if encountered;
however, truncation is not effective when listing a converted 3741 file
since the maximum record length of such files is 128 bytes; truncation
occurs on the hardcopy only, not on a disk or diskette. Required
information: only the input (Wang) file name.

LIST 3741 CATALOG (Index Sectors)--displays a 1list of the files on the
currently mounted 3741 diskette. In addition to the names of the files,
the numbers under the headings 'BOE', 'EOE', and 'EOD' indicate the
sector addresses corresponding to the beginning of extent (the first
sector in the file), the end of extent (the last sector reserved for the
file), and the end of data (the next unused sector within the file);
numbers in parentheses under each heading indicate the respective 3741
track and the sector position within the track. Any blank lines within
the 1list correspond to deleted entries in the 3741 catalog. Note: The
numbers given without parentheses are appropriate for use with the
software system when dumping sectors in a particular file (see Figure

2-2). Required information: none.

NAME - 'BOE' A 'EOE' 'EOD'

SAMPLE 26 (01/01) 113 (04/10) 35 (01/10)
FILEO10A 114 (o4/11) 243 (09/10) 237 (09/04)
FILEO30A 2ul4 (09/11) 1056 (40/17) 1023 (39/10)

HEHHHHHE W (F/8) HHEE (H/8) 18 (H/8H)

(Note: The print format, shown in the last line, does not
appear in an actual display.)

Figure 2-2. A Sample 3740 Catalog Listing

DUMP 3741 SECTOR(S)--displays a specified set of 3741 sectors with no
attempt to format the data; nonprintable characters appear as question
marks (?). Three sectors at a time -are displayed; then, the system
waits until the operator keys RETURN(EXEC) before displaying three more
sectors. Required information: any pair of numbers between 1 and 1950
(maximum), where a suitable range of sector addresses for a particular
file may be obtained from the "list 3741 catalog" display.

APPLICATION/SUBROUTINES--provides access to a sample application program if
the file name 3741090A is the operator's response to the system's
request for the name of the application program; then, via a new menu
(see Figure 3-1) and prompts, the sample program demonstrates the file
maintenance capabilities of the utility subroutines which simulate
several Wang disk operations while compensating for the differences
between Wang and 3740 diskettes. Note: See Chapter 3 for a description
of each subroutine, and the requirements for integrating the subroutines
with user-written application programs. Required information: The name
of an application program stored on the platter with the 37040 software.
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Chapter 2. Operating Instructions

g CHANGE DEFAULT ADDRESSES--allows the user to change the software's preset
default addresses. If three disk drives are available, the program
loading address and the Wang files mounting address should be different
to eliminate the necessity of removing the software system platter each
time a Wang platter is to be mounted. Required information: Any new
addresses to replace the current default values.

RETURN TO 'START'--returns the system menu to the CRT if S. F. '31 is
depressed after accessing one of the system programs.
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APPENDIX B
RIBBON CABLE CONVERSION, Rl to R2

The system is shipped with one ribbon cable; however, two
cables will be necessary when processing two 3740 diskettes. If this
is the case, an additional cable should be ordered, WLI# 220-3011-R2.
In the event that a cable is required immediately, and the site has an
Rl cable, then it may be modified to function as an R2 until the
ordered cable arrives. The modification is accomplished as follows

(refer to figure on following page):

1. Isolate pin 12 on the 6766 connector by cutting the etch as

shown in the figure.
2. Solder one end of a 32 inch length of wire to pin 12 and route
the wire through the hole in the 6766 board and parallel to the

ribbon cable to pin 16 of the 6767 connector.

3. Tape the wire neatly along the ribbon cable to avoid transient

noise pick-up or snagging of the wire.

4. ° Trim the wire to the exact length and solder to pin 16, as

shown in the figure.

5. Replace the modified cable with the new cable when it arrives.
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APPENDIX C
SHUGART LOGIC DIAGRAMS

The diagrams in this section are listed in the following order:

50501-0 Logic Manual Index
50502-0 Functional Diagram
50503-0 Read/Write/Inop Ckts.
50504-0 Stepper Control
50505-0 Detectors

50506-0 Motors/Soloniod/Switch
50507-0 Interface Inputs
50508-0 Interface Outputs
25000-0 Schematic Diagram, Diskette
6472-61 1/0 CABLE ASSY.

7218 IBM 3741 SHUGART BOARD
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0A0I0 | L16 f4—4+——— — READ DATA
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‘—P
u2 — TRK 00
04020 | i ! GND
‘—P
0A0I0 | L9 |—1- — FILE INOP
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P
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€S 30000-0

EC HSTORY

maTeRAL |

TOLERANCE UNLESS
[} NOTED

DATE

NO.

014

TITLE

50508-0

WERUSRABHRSSUCIRTEEYE

LOGIC DIAGHRAM

Ll INTERFACE OUTPUTS (J1)
unean 2 ) 2~ 010274 [oeran i |3/ 74]  RELEASED FOR ASSEMBLY
CASC OEPTH = X DESIGN 50500
HARONESS | ————————— [ANGULAR: APPRO A SHEET |  OF |
cuerace |5 o e JUTSICE MAX SCALE f< coot T ops
VAO20 B ] — [ RN o7 C|—|w]|50503-0]wrn
4 2. ! 1




1
i +5V usen ou rant 0
! AS-EMBLY 25000- |
| e zsooz-v
5c03-1
\ Q9
25004 -1
o, %50V € 250C5-1
= ___{9 >.,___._B I 25006 1
D 4€ 25007- 1
SD C
4E
Q\Qb prme  cm— — — | — — — — S— S—
~ 3|2}
.,&f,’ R824 --SVa J r -
Yew 7. g 5ov O~ 8 — 45V
+ eeas/waiTe (1) —] 20 “hou, 940 VWV 3 )
XS RIS fEOOP{ .20 5253\ +5V
v Ly’ v
RI2% T 2oe FURYS cw an Lie
.oy ¢ b————%—— — READ DATA
e e v e Nl P Lt _ sep Data
-
v READIWRITE(S) —iq 10SV,59 | "
cR9 t X— — 8EP cLOCK
R124,49.9 R0,
222 VW 1% |
13
DATA SEPARATOR. .
|
C| — zean arve USED ONLY I
Yolalh SN
+ pPULL WP ?socm 4
N $2639
¥ 4 : 20 e 2 J NI gvn
Q25
150 Lde |2® Py
Viaw 2 g} —t— — — — —
(- 0)TP21
o
: 1S N2 9 _}2 ]
+ CTECTION = * | %—E@b 4 15 ERPINN 5D A
. [
» ceLecT , u,‘_\jc i Mza @ 2 30
n;f P24
- 3
g— ¢
Qi CRI\
283054 IN4003 .
+24V
LS
G— o2
3
8 — @2
- &TEP cRr9
T IN4003
- TOWNE SEL WNT
P + 24V
4
1 +24V RTN
8
+ TR OO
— DOWER ON RESET
uz XS\
a3 -~TRK OO
4+ WD LOAD
®SH 3 FEVGND
TYPE | POSITION | LB e v
NOTES! UNLESS OTHERWISE 3PECIFIED; e ENTe BN .
| 1400 1D, 40, REF DESIGNATION | REF DESIGNATION
. ALL REGISTORS APE Ik, |/AW, 59, J4cz | 1A BB N LAST USBD NOT USED
2. ALL CADACITORS ARE |N MICROFARADS, |00V, 1O%, 1464 13D, 3E 3E3, 3D2 Ccas c24,22,2%,27
A 3., ALL CHOKES® AGE 1COUR, 10°%o. 40w |4E 4E2 cRrI9 CcRrI
4. ALL DIODES ARE INAIAB, | 1410 |38 2C CL;)AA 95.6.8,28
S. ALl TP.A\J«A‘QTOPS ARE 2M2222A. "j::\ EA \B 184 3 RI30 R1-5,9-i1, 39,60.63,6542A2% MUST CONFORM TO ENGINEFRING SPEC €S 700000 EC MISTORY BHEGARINNS SGEIRS
{% QYN BOL: O—0 * TRACE CLT GAPARILITY, 1 E3C TPae TP10.11,18,19,22,23 20 [WSvmm | Tov T DATE wo e -
7 SYMBOL: O 0 : JUMPER CLPABILITY, NATe |26 S (13 258"19 aO 31 3?.;’55 3.5;-&‘.‘;‘: ‘L'Z.‘v's? > |rzcR t SCHEMAT' 2. DL, 210y BT
B. COMUNECTOR SYMBOL REFERENCEG: 1486 (20 4 11 T T o oo Toig |5 04 meieasto rom sseumy
(X)= 0 (W}'J'l (W}:J‘b ;v)=d5 MISEHES - 1= (CASE DEPTH LEAR T 8 1S |Pd7in | DESIGN B cre ABCVE
BT20 |SC - {8 WARDNESS ANGULAR - /= 7e |OZRT| aremo | 7T ,.-v- oeer 1 o 2
LENO 5002 [\C,AC 6 | B suRFacE | E8 ——— <{;~-[msu wax| 3-7G'c%/7 SCALE am v
ol ; N 75452p | 3F 8|+ TREATMENT uin [wesice ———wax| /0 7~ |05 %% D|— SC, [2‘3000" |z
!
4 - ] 3 4 2 1




3 ' )
TN D2 : : AN $8V 25000
Ri130
Rié 78
+5v AN Bw
@ ’-3 -
'S
T4 2w D
-~ WRITE DATA o] l
L——2%Z— + IN USE LED
+ P08
2 RII
&952‘. [_1———__ Xsno
e, i% —F— + eso/wWRiTe () [
+ev i
| XS0
L ey i momane
A22 ‘
TIBW, 1% ! T RERTE
~ aodER oM AN +6Y ERASE DRV (3)
ABNO +BY all
R28
@ 190,)|2wW
— FiLE moP Resat —t it L] C
9]1a
(13
- -} -
DR R ThuT 7o %5110 WRITE PROT LED
‘ TRE OO LE
- CRiva OBELECT “ LED
bl 5 909 INDEX LED
0 A
7 P 18, 19},
Ls afy . 2 Eie oo !
- — YOO
HEAD LOAD N
LOAD WHEAD
s
WD LD [—
51K XS0
OF - \
,6,. ®+5V 2 )2e > |
~— DLOR CLOSED e lls READ
sv .._:1'°>' 2% ghoy
- WRITE GATE *=1 g ‘“’ 2
\ ol 2'”20
+ WRITE PROTECT =4
4 wDEX /secToR Swla —-_—_——"zli‘__‘\/m @ weie PROTECT | g
__‘r?‘ TP2S
oL, RO -
Vv
+24V{ o L2R2 l . - 24V
. +le2 =5 [ T8 INDEYX
—§57-————1 T4, Ve e —— = +124V,
F 24V RETURN #1220 £0 =207 ZT22 Faters
- La,R3 9 [YY 1 — — ——
vav Vel -2 e
, g =V, RN L —— e BN
TN | M e v -
C1NUL3RIP2
V\ 2
Sle' 4! T i SR Sl W TPS,6,8,14
o) a2l =3 =S8 3 16,8, .
cROUMD f.4-610, &SV |, sov  -20% I 'z
Bi%- 200 Lhoezote | B0 M - seCTOR
. - ——  GND .
CL v/ “l F
’.;M___, - &Va 223 e
—— w—— 2K useozoul_w ON ASM
50
-5 REG 2001
Frpy -2 TO-I1% [ —— , A
INPUT
I MUST CONFORM TO ENGINFERING SPEC (1] )ooooo‘ EC MSTORY R ".1".1; § t i.';L'A‘ NeSe
rurTeace'’ MATERIAL | TOLERANCE UNLEss | DATE | WO T
253" OTHERWISE NoTED STHEMAT!C O'A3, DT 0T
21_:5’;3?: imean o1 N\ . Joevan o Ty To T2 mrieaseo Fom assimeiy
25007 CASE DEPTH| e 1 XXY e DESIGN rEE AP DVve
L J MARDNE 88 |~ e | ANGULAR 1 >< APPRO N2 S G
- —— c— c—— c— — 88 e | 001 out [— 7Y ARt 0 i
I et S o e v B O e ‘53"[25000-: |os "~
4 | 3 * 2 1

91



76

7 1 6 1 5 I 4 porou | 3 1 2 i 1
THIS DOCUMENT 1S THE PROPERTY OF WANG HOLE LEGEND
o T o ComtD, R UAED A5 A BASTE o o
FOR Tk Ui GR SALE OF APPARA- ORLLID ar ones 2 }
TUS OR DEVICES WITHOUT PERMISSION A RO bl 1260 230 358
rEP, o 300 T8
0BT DESCRIPTION Q.
E . x
T7ER
5 . Notew" - F
ADKEYS9oT BeTween SS o Needtd oM -
220> OO Ga~3 ONLY, —
A WIRING RUN L\ST Ao D ITen® s LABEL LDED ON 20 -CO0we &
S223 72000 220 -OD[Z 20 O0ke 2[220 00kl 220 0064 120 -OCoLw=-3 OMLY , ITEM™ Laae. L3O
WIRE [2230)220] 630/730| 2209 | WCS  jaiefzzrea JCALE-NON ON 220-C0Gw=-2 ONLY.
~4 |FNGER]  NO. R240/2242] 040[140 Ab) ALD JUMPERS BeTwienN POSITIONS 8,10, 13 -
BOARD) et | 350- - . . o FINGER BOARD SI2BC FOR 120-COkk-| ONLY.
- - = X %mzi%mm:gﬁlw‘ £ 4 SOLDER DRAIN WIRE TO (TEMS.
2 3 3 ) 3 7 = A F)ICUr WIRE ®u AT FINGER BOARD AND CUT BACK
3 3 1 1 ] ' 1 90 Sts Nove¥2
Iy 4 3 3 3 3 3
D b
s 5 B s 5 E 5 z
© © 2 Fl 2 2 z A
B 7 Y Py a Y +
8 8 9 =) ) k) b4
E) ° \2 2 \o 12 z
Y 0 10 ' ) 19 'y 1 L — -
1 " +* (B n 134 | 013 % y 8
2 12 36 36 36 %6 E3 ~
I 13 13 33 33 33 33 33 A A
14 4 | 34 EY 34 34 I p— 4 Ty
C 5 is | 35 35 35 3s 35 - C
‘L—‘ \
A 6 [ 8 8 8 8 . KEVSLOT S-L
[ 7 20 20 20 20 20 (Sen Note™)
[ \8 21 2\ 2\ 2\ 2/
D 19 | 22 22 22 (3 23 s28 wora™y
_ 3 20 | 23 23 23 23 27 A ‘
v 21 | 24 za 24 FL3 Y Ol B
= 2 | 25 25 25 25 25
3 23 | 26 26 26 2o 26
/10
X 24 | 1O 1o ‘o ‘o Alsa-00c 70 |1 | cRowo Lve e
8 [N 25 | s\ 3| 3) 31 2 al7@e-oser > TT Teroons  Srrar —Zeri-zo :
" 26 | 32 32 32 32 3z Aﬁ S50-4254 8 | 2 | cAPTIVE &cREW -42 A% _
N 27 { 39 - 30 » 0 A ADIES 22 -55] 7 || 2250 CONM._CABe-
P 28 | 27 27 27 21 27 A oS —100oa 16 [ | Tv-raP -
R 29 | 28 28 > 28 20 AN SIS <1298 | 5 Ve [DiSk. CONN. ABEL
s s | 29 29 £ B3 '5 350-4228 4 | 1 120 STRAIN RTLIEF COVER 3 BOS,
. AR [420-00s5 3 |A/w|CARE 30 CanDJIZTOR * 26 GA. SIELDED
A% 350-2082 2 11 36 PO5. PLG ASSY. SCREW MT.
\ [370-5223C 1 1 |30PIN FINGER BUAXD
D2 | ML D K 72 S EY Ll LL6 K
a<rwl3 g5 77| #/5/72 10 2V-74 102 s IS A - ~WANGFM!TNO ITEM | QTY NAME MATERIAL DESCRIPTION
2z v Tl o Lle 2052 D < Lo JeasTuMpon LAY MDY Y DATE | APPROVED 8Y | DATE
Y Sl B L 2o 2255 133 [ CEE WANG) o= omroe Jrsfios
NIRRT EE E R N X — -
Sf\ :z ~ QS' ﬁ: g9 - ‘:5 5§ z\i mrnfn MOOEL wDISKS :ncucomno-. MEG ENGR O M
Qurt atq g‘ : <\ 521‘0_" tQ /7 SA1 (NGAG SECHICATIONS Lo CABLE ASSY.
ERA G e B o T e P ey
- o |> ol |3 TOL X A3 NOTED e .
edmlees Jux> o3 R SIEHER A | W 2 ey | SEE CHART Cla72-6/ }/4
g |- ) K [ =] EERIBES SAUNT & [ | o WANG PART NUMBER | SIZ8 | DRAWING NumeeR v
7 5 J 4 J 3 T [19223D] 1.

!



| H . 13 | 12 n " | ) 1 N . n
THIL DOCUMINT 15 THE PROPIRTY OF WANG . EXTERNAL | 10 (TSl e HOELL N0
sisoulil e Wi et Wi ! 33 34 35 | PI A perse- — ot oa T
108 110 MAMEACTURL 08 IALLCF APPAMA. A LU Jonta STRIP — 5 I oD DRI 1]
! to ) i 13149 15 |l noae oA v em i
ik i
- T |
K 4 cru| O lpismwe ! ) 15YR
.
- S — i ; : Zov
= ) £lye
= : 48 T3 s riev i -
wHT N IS 3 H Bsr -1
[ N | [u noow t - S
— A ler T \
1 9 ! uf_mrf. ~
s Ao | - ;
- \
DisKNS I '
I RICH — { -
| ELIN ] N
3 ew } ; rO- RIS
| s b 1 = 2 |4
SwITCH —— 4 e 507 ’ |
ns5/220 | - 73 —
i | 2200 i_s e amd i
conn i
| Prodl 15IR —1R osfT
15fezo vac e 220 : ry\ﬂm tov , LR ADI,WTG R
A 4 Cld . [~
Re-13 L
0024 cqe
¢ ] 1 l c,l e VI ca l pes .
1 00isy¥ Olat R I3
| X7 $VR, _'l/V—-l— SR L) oF T
! aw ] ] ’ : -
mme 5121 g -4 ~
[} B, | % S
- L1
I I il Je
BLULBn o 3 1| Bk EENECL ] @) ‘
I g KR8 _ ]/
1 Bed S|l N’ YL“J : 28l % 77 [ z% 4o Fofl c4 ) 1
s B— a1 10 |c5
' r9 tllaa  FI < A5T
. _ RED ' C_GBPN ! 55 [ I 1 Ty £ ‘w 7
"= ! 30| N 87 —JM.
OAN : = o BRA/YEL | Iﬁlo 4 RM: ; ™ ro bl Cé AD! N -
; ¢ o#3 7 RM 26
oan/aim 3! : 2|9 = e lea £ BTl
) — A~ i8s
H reofves 3 I' I g tiso . o W
I , :
Il
oRN : | i‘, EX AL 3
153 M) J
' | .5 pal—Cim Boe THTERLE -
RED t | _'l o1
|
. o= ___ — I
omy P2 T
x| , 2434 T4 Il 2 Acu
2.2k 9 DO 8
B/ 5 syl lm/_ iR 20 o
RED/vEL | 7 P X{ 2
G 2 G
R
4 oS 26 H
8wl s o !
syl r2s .
LY 12
i 28 (o] £29 ’
RE0 | 9 IN 2 Sad R36 J "
12 :
. e, B3
10 tov 2
*
2 2 )
> ols
' “Ter CQP$ X3 R32 ! Les
<L ————y 20, £
= 40K X
( * -~ 4o0se_oisconnect 10
" R33 J | Co-C7
Nt
»3e - Mo-M7
- RS -
('S
al 4700
§937
| I Z7
| I r
i .
t I : H
V | | L .
| | Z20 .
| | o4 X
| ) T0 Fko}lv PaneL 4
- | : 0648i-66 J,
| ] B
LS50 LS 14
jwoes0 | , "
: srs-ioaz 1 | 1y u\m-} lnv.wl ; t
| 7 PEEie 2 | '
. { | : z & REGFD ;@ﬁ—-— L
| 1 wse] R 5t RIS RS — ) |
D H 5 D
| ! 47K § 4,7 S69n 1K 1.5K CNTRLT - 20| | e o
. | 2 =R i i
I6ca ii ans3ol| . + CNTRLE - 1_3(3_1 ' 16
T FEGT M = < Lane g
1 ' ynreoon ! (AR e BLL 3 li—'—"fw["' T 7
| T !
166 | o 1o FEREM 72]48 ol L H 3. €L
. T | X 50 L= _ .- . —,z)_I\L L
Jega | IN1200A : bl FEC TR v_/: 2 {32
Ot R
; MounTED | 2 FEC 7S o] . ,
| wewr s | LT enrRee 2 —» 18 |M
| SRR AR RIVNN | R ———— he)
— H--{ =19
v c P— ,101‘5}]‘; ‘hTO“:M:’. Mﬂ':’""-'is 'rn)'ISﬁAp.TqunW(v}‘Ao“]" " Aujh», 0 “.roﬁ‘t:»..ﬁu,}i;{,‘ o “"l‘ﬂ HAD,‘ rb} DA A0N AJ}]A;$F:7‘|_——"—_J ;
el el sl el 7firl o el il sl 6 7 g rev 4l ol ol ile sl e 7| s L2 f'] J 7 ®
" e ks k) T 7 e SO TR a3 & wak kel A ¥ sl . ®©
! 159 19 L6 -0 L5 ; "o €0
2 zioi-i . . aé 2100-1 ' 2’:'6/‘-'/ ic’\“ | g,‘o/.‘;
: B /n W
B P3 L D0e by Dig 1y big Dlo | | '8 DCy D60 00, Dla DIy Die O/ | ;. o iy iy f, | %
— ———— i [ [re o 3 s | |2 6 119 v fim u [ KRR t | [ . =
FTTT T AW RERCL 3N CLNSACS.
2 PIN CONN. & L2 O . — P - P
rov ) .
E - S
Me. . —en
. [ ] R I S A G [ -' Jo e - - - 1 }
. e \ . - . .
| 1A (R fromae
' ' 4 A2 g i L1 | B
| = T ., ,;1‘ 1 .z‘ , J8 WANGPARTNO . | ITem [orv [ NAME DESCRIPTION.
. . 2 '] f‘) . #insr Um0 on [ assr usio o | . OATE | apprOVED 8y | DATE
. . ! R
5 . Z:m t o4 3 Abo © 1q 60 tq 4a ) jald - WANG [T :::';:Q 2
TARN 9 - o7 e s e o . r
. A a % Q\ N ey Tor MATERIAC MOOEL N0 T ., MEG ENGR
( FY ooy q;\ ;‘ il : J7 ST Jo (B e A : A
' LT M ;;,“‘i§~ Q‘; 19 Toi | 27 (Ry——g 41 (s o= 51 [ SRUGART BOANL
IRV ¢ . I3 T pr7lp16las ma ) FINISH Tou 1x &3 1D
salys iy o L L e | 7T “J E'] e [a
I O RS N 7N (] 0 EIC T
- T T 13 T 12 i " T 10 1 9 1 [} 1 7 T 6 T 5 T 4 T 3 T 2 T 1

93



14 13 | 12 | 1 | 10 | 9 | 8 | 7 | 6 | 5 | 4 L 3 Il 2 | 1

)| PO NOT gaALE .
LA OSTomtR . R o T B A : HOLE Livinp
ox :
TSI Lot L 8 S pa[ PC 6766 rmom omive #1 |es[Pc 6766 rmom omive ae | re[ PC 6766 £rom omive #3 | [
DEVICES WITHOUT PHAMISHON. : - . o 124 280 :
+5VR ToURACE: Sy
+24v CTIRey
02 .
~-SVR
_ T 1 T
WCLK ., = ]
; o oyt | 1 STy I [DASEERRAREAN raz -
asy oRIVE [7239!67!!'0:1 D) ] [la:.l’lYﬂ‘lﬂH /‘Ill [ll)l?lYl,laH LA BT 680, -
"_!Tg : A B E_H L) P R I A B r M PRI A8 e r MNP 12
3 L4 ] ! tov 1] [] ] : R43
T 10 ”—z Wb IR n[m DY SRR I €80
(o 4 T
ls— O L1 ———t
~ . { R
! 6hp 165 2¢ll 47 8 B R4l 15 $80an
(AT WL R | liog $YR — I B M
_ 5 z
R3 il [ 1206 F)het hi _ |—ent iLé 24&’ , R o
R o0 T 2oy s oot | g3 Tk B s - L o Lt [EIN
) oK iR I—W Reasn oy, 12 i ﬁ\f"_z. . K73
JCERT) Bl 2 (Re— _ is15s 81 o AR 680 o
| L Liog L Py CRTRLGT fovLiar 3
{ld2),¢ LOHD ot | . _
00 '3 7! 1
(RT L-M-—MVR L2 |
—t ] - 2.2k /2= |3
[ AT N
ReLK,
10 AL 8 /TE5)S i L RCO
106~ gzt oA
H wP
04 H
1 N
RCIKS
<
S
3
H
3 | an
3 5
5 qc 4=
N 60 9)(0 2.2K
I
H 2 % ,
2 ] 13 Z78, TRE
< "
s o a8 8 8 JB s w 753
Qi M2 20V
BERE OO0 [T ; n it e (TS | TS afeer e seo
(Gl R8E2 kd Tz 9 &M
ATYA AsN aeY IR LB 2
BCK ! l 3
kel 1| 5] ¢lis| i3]z lall/ 2| |5 61| 4] 13| 2 il
|
CEEL Tt BE A o8 &¢ ab Vsck AT BICE BZ GA G6 G Gl )
447 166
5 2 AL o1 BI_Al 298 YIRS
t 4 > T 1% 41> 7
RODA
o L
LA
m @« b J2 12 s |7
1 97 14 A 34
frov ¥ e 4/]:1- v 1 L £32
e RWG b '2‘4”5 NEg
u TiRE JA_8A 3A 4n 18 28 38 1B
10l Q9] 4 A tov H] DR EKKER
tor Ll e+ Jcsjcej ) co <:‘J:J<=
STy . |s ! .
iy DD ne b
»$
co-Cy
he(Z]
Mo =Mz R93
(T
” .
e
Nl T
v e
- an
7
TAPM
e
PR 49
CNTRL e N\
3 (? ®6 L
VRO o a1t o
Var— o2 ool Ry lzjkl}k:][cs}[cclgjtz.]]ﬂ]x:a]u
o Ic2 8| 7l ¢ s| 4l 3] 2f 1] 2] e2jeo
fold ey TéT ocf2 Hav Ao AT AT Ay Ay AT AC AT AE M Bi/w
R3 1" Ic3 191
dew conrS —Z708 [
EAP LD el 08 07 Os_OF 04 03 Q2 o1
3 7ie BE s e[s
—4
BR1 ) BR3 J9
9, 10 —"—J8
5 ENT] N
L I OO ® -
2len 14 Ic4
3la 190 o2 ! 1c5 ~
R4 aly 16T 2 Ice ] % %i:;w 4
RS sl N Ie7 r1] 185 vov >
RC
£io 2 8|5 |»
R7 cour 1 -)‘55}1—4:« sI."sl.’sL N
o R8 120 2]y L0l ER)
w7y 5401
5100 cwg cp
= O
BR__ 9t~
(3
S 3 |1 < | ST
i yle e |5 ¢
ﬁ—-———’:‘ 5 To345 (A aIo 454510 Ll oF
o % L78 L1 L8 g ] .
RY kg s "
se 6o | 39 20 39 43 2a 18 P . ) -
B 2] 15] 7% 7[ 2 : 7 . :“mm
{ T\ - s (2] . an . )
RIS 1) P13 R i) rg R w8, R AR} R3) iy ®3 R R1 ) w0 . — . ]
Erve —
- WANGPARTNO | 1mem [orv | NAME MATERIAL | OESCRIPTION
- U0 O | ASSY UMD On BY DATE APPROVED 8Y DATE
agonaroneg e
WANGQG) ez o™ T
- cHx M ENGR
MATERIAL L NO - £ C CONTROL M
§ R WO 5 570N [ 7G tnGR
|
h E 31 INGAG PACH AT I811 3741 SHUGART BOARD
N FINISH X AS NOTIO
- -
B * 7 1 B A s 007210 [ €] 7218 |
| SRR DT T I
T 14 T 13 J 12 J n ' 10 ' 9 ! s ! 7 J 6 T 5 K 4 ! 3 2 T 1

O
S~




95

14 L) s 4 3 2 h
! b | i ] 2 ] n | 10 1 ’ ] s g0 mor sonsn | | L | | _
oA o
T coxusnnn 1 v pomtary o waes i onw LB
1070k COtD. ou VM A5 A bt ew 0 28!
T8 ot Wi A — Mo 1B
Mm]] i T
TO FRONT PANEL A | K
150 -4.0a 36 - 40a 350- 14118 | bessz-ce | |
POLARIZ NG KEY FOLHRIZING KEY POLARIZING KEY i ]
peih e e 3 210 -
LARIZING K o
S Sa G50 L e ias3en Ko — YY) res BHE —17) @ +sVR
ey -{/3\ — mr rov D) ( |- Tev 8-40250 jz (',_}“ *‘”‘: K5 - cs TCs : .’z)’.a\l o
Frr SIS - B #30V UNR (4 (3 g:v 80V UNR ‘(4 £) e V::o ook | e avo Tcz | lg ol
= B2 . » R . [ o ] i
R L A ke e o G St s-s02s1 e BL_(_‘_NSSOV) wré o ApS 105 FRTTE 75 |
w n Y 8181 kR T | rov +24V —An - ,
X -0 v Me mme siel “' T ren H | ! . Y24 RIS
AR e S8 = - mmesiz gt ds ue ﬁ’"" ors ’ A7 - ce RIIS
£ [ -
AF - E L1009 'ous =12 iD= C-90250 Ké - c+ RII3 !
R me +5VR '
S
3 AS ICé
K +5vR | RS
X i
L C7 1 Icy RIG COMMPONENT W.L. PART so.
" KT H(mCWr- RCD cr =l e Az tov : R1,99 330- 303:
(';\ Ko ~P G)Lr ~5VR TRO (> 13 |- -5vR E@‘{ A3 RI4+ 24755 63 336- 101«
! — Mé —(®) 19— Mo RIN | TR
Rov —|R (Qr- +24v ROy —®Y4q— +24v =k | . R34, 6300:4-34,
= ~or g P 5 - mi R, B RI2 34,38, 40,4857 53,
R R Y7 _()@f_ +5VR Fio —3) 9= +5vR m17 'lm " ose, I3 —m_ | uff 67,7, f 330-302
s W : 74-81,85, 8, 90, N
i 92, 94298
i #5,37, 105
. R20
| Rl
| R23,3587 91,107
! R39 330- 202~ B
—t ! R41,82-84 330~ 404~
o S | 4243 4940,73,100 | 330- 2063
LocATION AL PART NO. |y e +SVR R44 330 - 2037 | —
L1,8,94 19 376-0005 " 4 ' R45,103 3
L9-11,20,30,4472,67/0¢,120| 376 ~G010 7 14 ! R46,58 H
13,06,67, 6 376 ~N138 8 16 | R50,51 331-00!:
n 14,5,12,15,26 376-05048 | @ I3 i R52,5393100,102,104| 330 - 304~
= BRI | 24 - FerrrTTes TTTeT] [FTEITTETEETIIIII ) 7,17, 33 3rercoil j 1o | s | R5+ 330- 2054
38€CCc00€c00C0000A scoccceccocoooccea 30¢ £00¢0CC A 113,14 376¢-0999 12 24 R56 330- 3¢/ £
- ci+ + . 37¢-0oed 8 16 = i B
T218 R4 EEEEN L1e, 22-25,35 52 ° RE2,¢3 330- 3¢1¢
1/8,65,7879, 80,81 376 YIPE) 8_|.te Ré8 330- 2¢
¢s 2;_4_] s ] P ] D es ] E]-.-“ L9 7 4 | R70.71 330- 20
G ; T 21 7 4 ! R8¢ 33¢- 00
127,28 7 4 ! R88 330-30::
+ || P DE 129,4248,50,68,9¢ 7 4 ' RI08 330-2023 G
p s ) Pz ¥ T
) Lie L3 3 131,38 i .8 6 i ci 300- 122°
7 T — ) 132 376-cor2 ! 7 |14 | ce 46 300-201: |
bl =] 134,43, 63 37¢-ccen B g i 23,10 300-19¢3
7 5 (EIRE] ! TT9:
. btexl LE2 137, 111;:4‘;;5 113,114 27'4'— ey ! ; :: £rl 323 ;}; 1 o
2 10,10%,108,113, b e i 5 = 3¢55 ]
" .rm o m EE QE m @ 139,56,62,99,107,118 ceal 7 14 ! C6,1543,46 300-4C22
parera] L26A 40,6974 36,100,105 376-0592 [ 7 | |4 i [ 360 - 30/
9 147,49 376-¢C 8 | 16 ] C9,22-42 360-19:5 |
M A { A
s e Poe] bor] pse] foe] PREEN} T9¢,50,64,171 376-acie [T T8 LocaTion | Tyee  |seames| Ci1,45,47 300~ 19:%
[ 147,85 376-0003 7 | 14 T ciz 3¢0- 19, ¥
Pio ] D pazr| LS3 gre-ansi] 3 e Ty 7407 [ I3 300~ 1ciz |
a! ) 0ez] 5% 7 |14 T7eA 7432 i ci4 300~ 354
155,73,/09 [E 29 7400 [ [A 300-19¢1
@ L57,70,86 8 16 136 T4 ] C¢I7 300-5Cie
TN T D iss ] L58,59,60,6! 8 24 ry 182, 300- 4014 I~
v Y R W , 53,60, g 718 7400 7 ¢18-20 - 43
il ; @ QE QE m 152'71“231103 i_?";' ZI"/‘; ‘a ,—‘ 156 7408 2 cal 306-Ticc |
=SV | C 4 Y3 ) ’ L . s} 74123 | 44 300- 2664
D) X3} ‘ 7% s [ 16 773 7404 3 XTAC 3zi-o00cs
oy DCrerlfzee] Pies] Dres]fien] L‘_-’:7," L 7+ 7432 i DI-3/4744,4¢ 380103 R
3 X 7408 [ 532 380- 2091
+5v OO.y ga e ] o E 743 | e T35 [ 741504 ] 033,34 300-30¢8
g 90,102,115, 121 376-0094| & 16 3y 400 [ 035,36,39, 40 380-4¢ce
a3 ﬁ@ Wi @ @ 189,90,102,115, © 96 7 . 3
@g fcciceneececleet, | EE _ L E: LI,92 L3TT-ei7] /2 | 24 1707 7408 T 037 380- 2051
L101 376-0250| 1 14 1709 7476 1 D38,45 380- 000
a‘\V prea] piat ] i ” - 7} | ), B
R m- — — Lilo | 376-0264] 7 ’ i X7 380-2062
Eorn fas ) 172 - & | 16 f 2l 375-1027
8! 7 i TS-1031
D 7oz zrer] bTee] Anen L T | oz 3rs-to3r |
L f i [%3 7 I+ [ Q3 3751006
L AYALR®) o7 poe] foE] 9% 376-0180 ] 7 | ¥ | @+ 3757061
|z | P prr ] i 176 NoT USED i 72 5 72 b
m E [AT) ! 'E) (54 - 1186 ]
-- Eur’ Ema Eln" ,‘E‘ m 1 JI0 (4 7IN 5 0CKET]| 376- 9012 | N
! 24 PIN_SOCKET [ 376- 9003
: 22 PIN SOCKET 37¢- 9010
| 2-9 350-00670 -
[l 300-/9/3
m
————— ssvR i
. lc?zlc‘ultul_c:!lrznlm Lulcnlrsa _I_eu L"L"I‘”I‘” Lﬂg .: (1}3" 'I‘(zjt!
T aev —I.>rv -
v,
JIITTTITIIITII__..-__I"’ @ 4oy :
O54f |
!
ECN '
|
| o,
1 PENDING ——
| —
] -
| 1 1
| WANG PARTNO | 1M | Q7Y | NAME WATERIAL | DECAPTION
t— | o L omar vuo on [ Aty uso on aw DATE APPROVID #Y OATE
XY g } WN A b R O
HK M ENGR
- C_CONTAOL MFG ENGR A
§ I
% B [ IBM 374| SHUGART HOARD
A
FINISH A3 NOTEOD
§ | ] B i [10-7218 [E| 7216 |3
i '»7 1 (TR CIEC WA PART NUMBR | i1 | Gaawig omats | i
i T " T T 4 T 3 T 2 1
-7 14 T 13 T 12 ! n ! 10 ' 9 s 7 6 s



|

|

APPENDIX D

2270 TO 2270A CONVERSION

The 2270A-1, 2270A-2, and 2270A-3 are improved versions of the
Model 2270 Shugart Floppy Disk Chassis. While the 2270 accommodates
only Wang formatted diskettes, the 2270A can accommodate Wang
diskettes and the IBM 3740 diskettes as well. However, before the IBM

3740 diskettes can be used in the 2270A, they must be formatted by IBM.

The older 2270 may be upgraded to the 2270A by a conversion
kit. This kit (WLI #200-0270) contains the 210-7218 Microprocessor
Board (IBM Format Compatible) and the ribbon cables for connecting
this board to the Shugart Diskette Drives. These ribbon cables are R2
versions of the old cables used in the 2270; the Rl cables cannot be
used with the IBM diskettes unless they are first modified (See

appendix B).

‘ The I/0 cable assembly (WLI #220-0066-4) supplied with newly
manufactured 2270A's is compatible with both the 2270 and the new

2270A. This I/O cable is not contained in the conversion kit.

The older 2270 I/O cable assembly (WLI #220-0066-3) may be
upgraded for use with the 2270A by cutting and tying back pin 11 on
the cable fingerboard. Pin 11 is +5V.

CAUTION:
Do not use the 2270 I/0 cable with the 2270A
unless it is first upgraded by disconnecting
pin 11. Failure to regard this warning may
result in damage to the I/0 controller in the

2200 CPU.
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APTTZNDIX E

ECN's, 7218 BOARD

The 7218 is currently at E-REV 3.
The two latest ECN's will be listed.

ECN #7655:

7218 P.C.

1. Add a .02 uf 25V +80-20% Ceramic Cap WLI #300-1904

From: L18 pin 4
To: Ground

2. Add a .002 uf 200V 20% Ceramic Cap WLI #300-1913
From: L9 pin 12
To: Ground

3. Cut the etch (or remove the jumper) leading from L18
pin 4 to L29 pin 1.

4., Add a jumper from L29 pin 1 to L18 pimn 5.

REASON FOR CHANGE:

To eliminate intermittent errors 61 and 85.

This ECN increments the Electronic Revision Level to
E-REV 2.



ECN #7821:

l.

7218 P.C.

Add 10
From:
To:

KQ 1/4 W 10% Resistor WLI #330-4010
The junction of R88 and R101
The junction of C16 and R89 (see figure)

Add a 2.2 KQ 1/4 W 10% Resistor WLI #330-3022

From:
To:

Change
From:
To:

Change
From:
To:

Change
From:
To:

Change
From:
To:

Change
From:
To:

L117 pin 2
L11l7 pin 1

R87
4700 1/4 W 10% Resistor WLI #330-2047
1 KQ 1/4 W 10% Resistor WLI #330-3010

R88
1 KQ 1/4 W 10% Resistor WLI #330-3010
6809 1/4 W 10% Resistor WLI #330-2068

RI1
4709 1/4 W 10% Resistor WLI #330-2047
1 KQ 1/4 W 10% Resistor WLI #330-3010
Clée

1 uf 10V 20% Ceramic Cap WLI #300-1901
.01 uf 25V +80-20% Ceramic Cap WLI #300-1903

Ccl7
33 pf 5% 500V Mica Cap WLI #300-5016
20 pf 5% 500V Mica Cap WLI #300-5018

REASON FOR CHANGE:

To eliminate temporary drift of phase lock loop circuit.

This ECN increments the Electronic Revision Level to
E-REV -3.
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ADD 10K RESLSTOR

CHANGE R88 TC
680 OHMS

5N

1 )
CHAMGE R&7 TO 1K T
e\ |

(8Tvn: .-
““"‘““\.\s"” | CHANGE Cl7 TO
) 1 | 6804 \

CHANGE Clbh TO

.01 uf

ADD 2.2K RESISTOR
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