
























































































































































































































































































































































TRACK SPACING FOR SEVEN- AND NINE-TRACK TAPE

NINE-TRACK TAPE
0.044 in (Nominal size of bit)
Tape Tracks I_
4 ] o
6 T T T 0.469 in*
0 T T T 0.414 in*
FORWARD TAPE MOTION ] S 0359 ine . g';gg )
: + 0.002 in
. = TTF0304in*
N T f0.249 in
Tape shown with oxide side down =} 0.194in*
1 0.139in*
—t 0084 in* |
1
0.029 in*
" *All track locations + 0.003 in

Reference Edge j

SEVEN-TRACK TAPE I— 0.048 in (Nominal size of bit)

Tape Tracks
" _[ 7
2200 ‘ 0.460 in*
= §0390in* [ g'o‘oog'
0.320 in* =T
0.250 in*
—7 0.180 in*
401100t j
i
Reference Edge —f 0.040 in**
*Track locations ¢+ 0.0040 in
— 0.0035 in
**Track location : * 0.0025 in
FORWARD TAPE MOTION
—
Tape shown with oxide side down
Figure 4-45. Tape Track Layouts
BEGINNING-OF-TAPE AND END-OF-TAPE AREAS
25 +5 fr* Initial Gop (Load Point Gap) [ 16X 2t *
‘ -0 I‘—IO ft (Min)ﬁ l 0.50 in (Min) —.I ; /4- 1.7 in (Min) ——I
ll 0.03 in (Max) ”
EOT
| f ,
/ |
. | /
0.498 * 0.002in ' Recording Area | Erased Area
| |
/ " /
| FORWARD TAPE MOTION |
/ -~ !
Tape shown with oxide side down | l
[
L Trailing End L 0.031 in (Max)

|
Beginning-of-Tape Marker (Load Point)

End-of-Tope Marker (Tape Indicator) —] Reference Edge —j

*TYPICAL MEASUREMENT FOR NEW REEL OF TAPE

BOT and EOT Erase Formats

Figure 4-4¢6.
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ONE BIT CELL

p——m—

0 1 1 0 0
NRzI
IRDy

0 1 1 0 0
PE
IRDy

PHASE
DATA REVERSAL

Figure 4-47. NRZI and PE Data Formats

The data is formatted and recorded on the tape in blocks referred to as records.
The exact configuration of a record depends on whether the tape is in 7- or 9-track format.
On 9-track tape, each record consists of the data, a cyclic redundancy check (CRC)
character, and a longitudinal redundancy (LRC) character. The CRC character must occur
four character times after the final data character, and the LRC character must oceur
four character times after the CRC. A minimum spacing of 0.5 inch is required between
records. The end of a record is shown in figure 4-48.

On 7-track tape, each record consists of data, followed by an LRC character
only, as shown in figure 4-48. Minimum spacing between data records is 0.6 inch.

4-52 PE DATA RECORDING FORMAT

On the interface a low-to high transition in the middle of the bit cell time is
defined as a logical 1 and a high-to-low transition as a logical 0. Refer to figure 4-49.
A phase reversal occurs between successive zero bits to establish proper transition
relationships for the data, Consequently, two data strobes (data ready) are used by each
PE data bit. On the tape a logical 1 bit is recorded as a flux change in one direction and
a logical 0 as a flux change in the opposite direction. On the output lines the data is
self-clocked and does not require an output clock (read strobe).

The data is formatted on the tape in records, with each record consisting of
a preamble, the data, and a postamble. See figure 4-48. The preamble consists of 40
characters of logical 0's and one character of logical 1. The postamble is a mirror
image of the preamble, and consists of one character of logical 1 and 40 characters of
logical 0's. A minimum spacing of 0.5 inch is required between records. PE data is
always recorded on 9-track tape.
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SKIP SKIP

3 CHARACTERS 3 CHARACTERS
e ~— ——
j=—0.6 IN. NOM -
c e e o o . 9 TRACK
LAST CRC LRC FIRST
CHARACTER  CHARACTER CHARACTER CHARACTER
IN RECORD IN NEXT RECORD
— DIRECTION OF TAPE MOTION
LAST LRC FIRST
CHARACTER CHARACTER CHARACTER
IN RECORD IN NEXT RECORD
.« o e 7 TRACK
|=—0.75 IN. NOM -]
N —— —
SKIP
3CHARACTERS

Figure 4=-48. End-of-Record Formats for 7- and 9-Track NRZI Tapes

4-53 RECORD AND FILE MARKS

Standard end-of-record and end-of-file mark formats for NRZI recordings are
shown in figures 4~49 and 4-~50 respectively., The corresponding preamble and postamble
for PE recording is described in paragraph 4-51. The end-of-file mark for PE recording
is shown in figure 4-51.

4-54 PROGRAM SEQUENCE

The data formats described in paragraphs 4-50 through 4-53 have various gaps
preceding or following the records, end-of-file marks, etc. These gaps serve the purposes
of protecting previously recorded data during a write operation and assuring the accuracy
of data read from the tape during any possible combined sequence of reading, writing, and
editing. The gaps also allow ample time for the tape motion to start and stop.

The implementation of these gaps is the function of the formatter. In the
formatter these gaps translate into time delays between two signal pulses, prior to
starting an operation (pre-delays) and delays after completing an operation (post-delays).
Because the length of the gaps, as measured on tape, is to be maintained constant regard-
less of tape speed, the pre-delays and post-delays vary in time depending on the tape

© 9580024-01A | 4-T1



SINGLE 0.6 IN. NOM.
ONE’'S CHARACTER

POSTAMBLE DATA PREAMBLE NEXT RECORD
40 ZERO 40 ZERO PREAMBLE
CHARACTERS CHARACTERS

Figure4-49. PE Record Data Format

sKip SKIP SKIP
3 CHARACTERS 3 CHARACTERS 8 CHARACTERS
— e—. ——
js——— 3.8 IN. NOM, ———={
9 TRACK
LAST CRC LRC FILE MARK LRC
CHARACTER  CHARACTER  CHARACTER {(LOGIC 1BITS IN CHARACTER
IN FILE CHANNELS 6,3,7)
—~—- DIRECTION OF TAPE MOTION
LAST LRC FILE MARK LRC
CHARACTER CHARACTER (LOGIC 1BITS IN CHARACTER
IN FILE CHANNELS 4,5, 6,7)
\
° . [ . . . 7 TRACK

|+———— 3.8 IN. NOM. ———=

— e’ —— —
SKIP SKiP
3 CHARACTERS 3 CHARACTERS

Figure 4-.50. End-of-File Mark Formats for 7- and 9-Track NRZI Tapes
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A

DIRECTION OF TAPE MOTION

t— END-OF-FILE MARK —g]

J
T L Y J

POSTAMBLE 40 ZERO BITS PREAMBLE

4,9, 0,

Figure 4-51. End-of-File Mark for PE Tapes

speed. Table 4-2 contains a listing of the essential pre~delays and post-delays for various
NRZI and PE tapes. The information in table 4-2 is expressed in terms of distances on
tape as well as time.

4-55 START UNIT, WRITE RECORD

Figure 4-52 shows control inputs and output timing for the sequence of start-
ing the tape unit, writing and then rewinding the tape to the load point. The sequence is
as follows:

a. Assert ISELECT address line (0,1,2, or 3).

b. Check the presence of IRDY, IONL, and IBOT signals from the tape unit.

C. Assert ISFC and ISWRT. ISWRT can be cleared after 10 sec.

d. The tape unit will accelerate to synchronous speed. After a pre-delay
programmed by the formatter, data present at the formatter inputs will
be gated to the WRITE DATA lines and clocked into the tape unit syn-
chronous with the DATA READY clock.

e. After the last character in the record is written, the formatter will
gate the proper CRC, LRC, as they are shown in figure 4-48, 4-50

f. The formatter will wait for the post-delay and then disable the ISFC
signal. The tape unit will stop after the stop distance of 0.190 inch.

g. Assert IREW for a least one sec.

h. Verify that IRWD is asserted until the tape has rewound and is re-
positioned at BOT (IBOT asserted).
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TABLE 4-2. PRE-DELAYS AND POST-DELAYS

PRE-DELAYS

OPERATION TYPICAL DELAY (in msec) TOTAL DELAY (in ns)

Write from BOT 91. 00 6,640

Write = Dual Gap Head

7-channel 7.30 0.365
9-channel 5.65 0.240

Write - Single Gap Head

7-channel 7.30 0.515

9-channel 7.65 0.390
Write File Mark 50. 00 3.565
Read from BOT 18.90 1.607
Read Forward 4.00 0.120
Read Reverse 4.00 0.120
Read Reverse/Edit 4.00 0.120

POST-DELAYS

Write 1.00 0.265

Write File Mark 1.00 0.265
Read Forward 0.00 0.190

Read Reverse/Edit
7-channel 4,30 0.515
9-channel 2.65 0.390

Read Reverse

7-channel 2.65 0.390
9-channel 1.00 0.265

NOTES: 1. NRZI tapes can be either 7- or 9-tracks; PE tapes are always 9-tracks.
2. Write head to read head distance on dual gap heads = 0,150 inch.
3. Write head to erase head distance = 0.340 inch on all heads.
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ON LINE

PRESSED
ISELECT
IRDY —
IONL -
IBOT =
ISFC
ISWRT

|«——— 3.0 IN. PRE-DELAY AFTER BOT (NRZI)

- cC
DATA READY 55 —
< > 4 CHAR
ACTIVE SPACES
0.5 Us
EACH - »
SIDE ce
WRITE DATA 55
< > - »1 |PE POST-DELAY
ACTIVE
—»| |[<€— TAPE MOTION STOP TIME
*LRC
STROBE -
l«———— NRZI TAPE ONLY
— |€—— NRZIPOST-DELAY
IREW r
[
IRWD —

*USED FOR NRZI WRITING ONLY

Figure 4-52. Timing Diagram for a Typical Start-Write-Stop Sequence
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4-56 START UNIT, READ RECORD

The process for reading data is the same as that for writing data, except
ISWRT is not asserted. Data is sampled on the READ DATA lines at the trailing edge
of the READ DATA strobe.

4=-57 EDIT/OVERWRITE SEQUENCE

An individual record within a file can be edited by writing over the same number
of characters of existing data. The sequence is as follows: first, the record is read in
the forward direction and tape is stopped at the end of the record; next, the record to be
edited is read in reverse edit mode (ISRC) and w post-delay, as shown in table 4-2, is
inserted by the formatter as the beginning of the record is reached. This post-delay
assures that the head is stopped in the proper place in the interrecord gap to start the
edit overwrite operation. Then ISWRT, ISFC and IOVW are asserted to perform editing
of the next record in the forward direction. The timing is the same as for a normal
write operation.
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Chapter 5
MAINTENANCE

5-1 INTRODUCTION

This chapter contains information required to maintain the 2740 Series Magnetic
Tape Unit. The chapter contains preventive maintenance information, checkout and align-
ment procedures, component replacement instructions, and troubleshooting procedures.
Before using the information in this chapter, the maintenance technician should have a
thorough knowledge of the material contained in Chapter 4. The simplified schematic,
logic, and timing diagrams in Chapter 4 and the drawings provided in Chapter 6 will also
prove helpful during checkout and alignment, or in troubleshooting the tape unit.

5-2 PREVENTIVE MAINTENANCE

Preventive maintenance for the magnetic tape unit consists of periodic cleaning,
checking for wear of tape handling components, and replacement of worn parts as necessary.
To ensure reliable operation of the tape unit at optimum design potential and high mean time
between failures, a scheduled preventive maintenance program is recommended. This
program is divided into operator preventive maintenance and service engineer preventive
maintenance. Preventive maintenance requirements for the operator and the service
engineer are discussed in paragraphs 5-3 and 5-6. Table 5-1 lists preventive maintenance
procedures which should only be performed by a qualified service engineer or maintenance
technician,

5-3 OPERATOR PREVENTIVE MAINTENANCE
Operator preventive maintenance requirements consist of observing the general
operating precautions listed in paragraph 5-4 and performing periodic cleaning as discussed

in paragraph 5-5.

5-4 General Operating Precautions

Observe the following precautions to ensure proper operation of the tape unit:

a. Keep dust cover closed when not loading or unloading tape. This
prevents contaminants from impairing operation and causing data
dropouts.

b. Ensure that tape is correctly positioned on the guides before
tensioning or the tape may be damaged. Take up tape slack
before loading.

c. To prolong tape life, avoid “ouching the tape except at the leader
portion,
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d. Do not touch tape, moving components, or electronic components
while the tape is in motion or the tape unit is on line.

e. To ensure data reliability, do not bring magnetized objects in
contact with, or in the vicinity of, the tape unit.

5-5 Cleaning the Tape Unit

At each end of each 8-hour shift, clean the following areas of the tape unit:
head and associated guides, roller guides, tape cleaner, vacuum column, and capstan.
Refer to Chapter 6 for location of components on the tape control board. The following
paragraphs present instructions for cleaning tape unit components.

CAUTION

Do not use rough or abrasive cloths to clean the
head and head guides. Use only 90% isopropyl
alcohcl. Other solvents, such as carboa tetrach-
loride, may result in damage to the head lamina~-
tion adhesive.

CAUTION

Do not apply excessive solvent to the tape guides.
Excessive solvent may seep into the precision
guide bearings, causing contamination and a
breakdown of the bearing lubricant.

To clean the head, head guides, and tape cleaner use a lint-free cloth or

cotton swab moistened with 90% isopropyl alcohol. Wipe the head and tape cleaner
carefully to remove all accumulated oxide and dirt.

To clean the capstan, use only a cotton swab moistened with isopropyl
alcohol to remove accumulated oxide and dirt.

To clean vacuum column glass, use a lint-free cloth and any commercial glass
cleaner that leaves no residue. Remove any matter that covers the vacuum holes.

5-6 SERVICE ENGINEER PREVENTIVE MAINTENANCE

Table 5-1 tabulates the periodic maintenance to be performed by the service
engineer or maintenance technician.

5-7 CHECKOUT AND ALIGNMENT

The checkout and alignment procedures can be used to verify that the equipment
is operating within specifications, or to check a particular suspected circuit. Test equip-
ment required to perform the maintenance procedures is listed in table 5-2. Test equip-
ment with equivalent characteristics may be substituted for the listed equipment. If
abnormal indications are obtained during performance of the following procedures, refer
to the troubleshooting procedures in paragraph 5-52. For component location on the cir-
cuit boards refer to the assembly drawings provided in Chapter 6.
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TABLE 5-1. SERVICE ENGINEER PREVENTIVE MAINTENANCE:

MAINTENANCE HOURS BETWEEN MAINTENANCE
PROCEDURE MAINTENANCE* TIME (HOURS)
Check read skew, write deskew, tape 2,000 0.75
tracking, head wear, tape speed, ramps,

EOT/BOT, and data electronics gain and

character assembly time. Check 36V fuse

(F4, F5) and replace if blown.

Replace reel motor brushes 5,000 0.10
Replace capstan motor 10,009 1.0
Replace reel motors and reel drive belts 15,000 1.0
Replace control switches, lamps, and 15,000 1.0

photo sensor assembly

*Duty cycle dependent; hours should be counted only when tape is under tension.

TABLE 5-2, TOOLS AND TEST EQUIPMENT

COMMON NAME

MANUFACTURING MODEL
OR TYPE NUMBER

Alignment tool
Micrometer

IBM master skew tape
Dual channel oscilloscope

Belt tension tool, pneumatic
assembly

Miscellaneous shims

TX-1200 Tape Transport Exerciser

Tachometer, speed indicator, 1000 rpm
500 ft.

Digital Multimeter

Master output tape

9810017
Any
432640

Tektronix 453

T0023-01A

(Refer to miscellaneous replace-
able parts list, Chapter G)

Wilson Labs (00295)

JACQUET 239L
Weston 4440

Pericomp (or equivalent)
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5-8 TAPE CONTROL BOARD ELECTRICAL ADJUSTMENTS

Acceptable limits are defined in each adjustment procedure, taking into con-
sideration the assumed accuracy of the test equipment specified in table 5-2, When the
measured value of any parameter is within the specified acceptable limits, no adjustments
should be made. If the measured value falls outside the specified acceptable limits, ad-
justments should be made in accordance with the relevant procedure.

NOTE

Some adjustments may require corresponding
adjustments in other parameters. Ensure that
corresponding adjustments are made as speci-
fied in the individual procedures. The +5 and
-5 regulator voltages must be checked prior to
attempting any electrical adjustments. Any
change to the +5 or -5 regulator voltage will
require additional adjustments, in the following
sequence, to the EOT/BOT amplifier, capstan
speed, ramps, and reel servo.

When any adjustment is made, the value set should be as near as possible to the
exact value specified in the procedure. Refer to the drawings in Chapter 6 for component
location on the tape control board.

5=9 Adjustment of Regulated Supplies

The + 10 volt and + 5 volt regulated supplies are located on the tape control
board, but only the + 5 volt supplies are adjustable. Adjustments made on one regulator
affect the other, so both regulators must be adjusted until the outputs of both are correct.
Limits for the + 10 volt and + 5 volt supply are listed below. Any adjustment of the voltage
regulators generally necessitates readjustment of the capstan speed, ramps, reel servos
and EOT/BOT. Apply primary power to the tape unit and proceed with the alignment listed
in the following paragraphs. Power supply parameters are as follows:

Power Supply Nominal Acceptable
(Vde) Value (Vde) Range (Vdc) Adjust to: Test Points
+10 +10 +11, 50 to +9, 50 No adjustment TP25
-10 ~-10 -11.50 to -9.50 No adjustment TP32
+5 +5.2 +5.35 to +5.05 +5.2 + .05 TP1
-5 -5.2 -5.35 to - 5.05 -5.2 +.05 TP2

5-10 +5 Vdc Supply Regulator Adjustment

a. Connect the leads of the digital multimeter between TP1 (+) and TP3
(analog ground).

b. The digital multimeter display should indicate +5.2 + 0.15 Vdc. If the
indication is out of tolerance, adjust potentiometer R1018 for an indica-
tion of +5.2 + .05 Vdc.

5-4
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5-11 -5 Vdc Supply Regulator Adjustment

a.

b.

Connect the leads of the digital multimeter betwecen TP2 (+) and TP3
(analog ground).

The digital multimeter display should indicate -5.2 +0.15 Vde. If the
indication is out of tolerance, adjust potentiometer R1024 for an indica-
tion of -5.2 + .05 Vdc.

NOTE

Potentiometer R1024 is readjuisted
for the final speed adjustment,

5-12 ADJUSTMENT OF EdT/BOT AMPLIFIERS

The EOT/BOT amplifier circuit is located on the tape control board. Perform
-the following steps to prepare the tape unit and then continue to the anp lifier adjustments.

NOTE
The 5-volt regulators muist be
checked and adjusted, if
necessary, prior to checking
the EOT/BOT amplifier system.

a. Apply power to the tape unit.
b. Load a reel of tape and advance it to the BOT marker,
5-13 BOT Amplifier Adjustment

a. Remove the head covers. Check and, if necessary, adjust positions to
ensure that the EOT/BOT tape sensor and the reflective post are
parallel to the tape path. Refer to figure 5-1.

b. Position the tape on the BOT marker.

c. Connect multimeter between TP18 and logic ground. Replace the
head covers.

d. Position the tape on the BOT marker and adjust potentiometer R2202
so that the BOT marker voltage is +1.5 Vde minimum. Position tape
off BOT marker and check to see that the voltage swings to a minimum
of -1.5 Vdc.

5-14 EOT Amplifier Adjustment

a. Remove the head covers. Check, and if necessary, adjust positions to
ensure that the EOT/BOT tape sensor and the reflective post are parallel
to the tape path., Refer to figure 5-1.

b. Position the tape on the EOT marker.

9580024-01A
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O FIXED TAPE GUIDE
HEAD PLATE \ / 9210783-01

TAPE CLEANER
BODY
9210277-01 —-——""”j

/ TAPE CLEANER
BLADE

9210279-01

REFLECTIVE
BLOCK

EOT/BOT
ASSEMBLY
9060063-01

HEAD SHIELD
ASSEMBLY

HEAD ASSEMBLY 9020032-01

FIXED TAPE GUIDE
o o /9210783-01

Figure 5-1. Head Assembly
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5-15

5-16

5-17

Connect a multimeter between TP17 and grouand. Replace the head
covers.,

Position the tape on the EOT marker and adjust potentiometer R2102
so that the EOT marker voltage is +1.5 Vdc minimum. Position tape
off EOT marker and check to see that the voltage swings to a minimum
of -1.5 Vdec.

Remove the tape threaded between the EOT/BOT assembly and the
reflective post. Verify that the voltages at TP17 and TP18 are at
least +1.5 Vdc.

ADJUSTMENT OF CAPSTAN SPEED

The synchronous forward and reverse speeds are adjustable. The following
procedures include the capstan amplifier offset adjustment, a coarse speed adjustment and
then a fine speed adjustment. Adjustments are given for both single and dual speed units.

Perform the following steps to prepare the tape unit for use and then continue
to the capstan speed adjustments.

a.

b’

NOTE
The +5 Volt regulators must be checked
and adjusted, if necessary, prior to
readjusting the capstan speed.

Apply power to the tape unit.

Load a reel of tape and advance it to the BOT marker.

Offset Adjustment

a.

Connect the leads of the digital multimeter between TP10 (+) and TP3
(analog ground).

Adjust offset potentiometer R4001 until the voltage displayed on the
digital multimeter is between -0.05 and +0.05 Vdec (zero voltage).

Capstan Speed Coarse Adjustment (Single Speed)

a.

9580024-01A

Thread tape on the tape unit so that it does not wrap around the
capstan and set the forward/reverse switch to reverse.

Coannect the leads of the digital multimeter between TP12 (+) and
TP3 (analog ground).

Adjust potentiometer R5026 until the digital multimeter display
indicates the voltage appropriate for the speed requirements of the
specific machine. The voltage readings for the different speeds are
shown in the following list.



Speed (ips) Voltage (Vdc) Tolerance

12.5 0.179 +0.010
18.75 0.268 +0.010
25 0.358 +0.010
37.5 0.537 +0.010
45 0.644 +0.010

5-18 Capstan Speed Fine Adjustment (Single Speed)

- The capstan mounted strobe disc is used to perform fine tape speed adjustments
of the synchronous speed. Tape speed adjustments made using the strobe disc are accom-
plished by illuminating the capstan hub with a fluorescent light source and adjusting poten-
tiometer R5026 until the disc image, crcated by the pulsating light source, becomes
stationary. The accuracy of the adjustment is determined by the length of time in which
the disc image completes one revolution. If the image takes longer to make one revolu-
tion than the time specified in the list, the unit is still within specifications.

time for one revolution = 628/ (tape speed) (accuracy percent)

Tape speed (ips) 1% Tolerance (rotation time)
(seconds)
12.5 50
18.75 34
25 25
37.5 17
45 14

The strobe disc has three sets of rings which should be used as follows:

Part No. 9210378-04 (12.5/25 ips) - the outer ring is used when
the source is 60 Hz, and the inner ring is used when the light
source is 50 Hz;

Part No. 9210378-02 (37.5 ips) - the outer ring is used when the
light source is 50 Hz, and the inner ring when the light source is
60 Hz;
Part No, 9210378-03 (45 ips) - the outer ring is used when the
light source is 60 Hz, and the inner ring is used when the light
source is 50 Hz.

Perform the adjustments as follows:

a. Rethread tape around capstan.

b. Adjust potentiometer R5026 until image becomes stationary within
1% in reverse direction.

c. Set the forward/reverse switch to forward and adjust - 5 volt potentio-
meter R1024 until disc image becomes stationary (within 1%).

9580024~-01A



5-19 Adjustment of Capstan Rewind Speed (Single or Dual Speed)

Before adjusting the capstan rewind speed, verify that the capstan synchronous
speed is correct (paragraph 5-15). Perform the following steps for the tape unit rewind

adjustment.

e.

NOTE
The 5-volt regulators must be checked and
adjusted, if necessary, prior to checking the
capstan rewind speed.
Apply power to the tape unit.

Load a reel of tape and advance it to BOT marker.

Connect the leads of the digital multimeter between TP12 (+) and TP3
(analog ground).

Set forward/reverse switch to forward. Record the voltage indicated
on the digital multimeter display.

The correct rewind voltage is calculated by using the following formula:

measured voltage
tape speed X 200 ips = rewind voltage.

After calculating the rewind voltage, initiate a rewind operation. Adjust
potentiometer R3013 until that voltage is displayed on the digital multi-
meter.

NOTE

For an alternate method using a hand~held
tachometer, insert sensing lead of tachometer
into capstan. Press start button and observe
indicator. Adjust potentiometer R3013 for an
indication of 1900 rpm.

5-20 Capstan Speed Coarse Adjustment (Dual Speed)

a.

b.

C.

9580024-01A

Thread tape on the tape unit so that it does not wrap around the capstan
and use the forward/reverse switch to generate forward motion.

Connect the lead of the digital multimeter between TP12 (+) and TP3
(analog ground).

Set the tape unit to the lower speed and perform the procedures in
5-16 through 5-19.

Set the tape unit to the higher speed and perform the following
procedures:
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e. Adjust potentiometer R5027 until the digital multimeter display
indicates the voltage appropriate for the speed requirements of the
specific machine. The voltage readings for the different speeds
are listed in paragraph 5-17.

5-21 Capstan Speed Fine Adjustment (Dual Speed)

The capstan mounted strobe disc is used to perform fine tape speed adjust-
ments of the synchronous speed. Refer to paragraph 5-18 for part number of the
applicable set of rings. Tape speed adjustments made using the strobe disc are
accomplished by illuminating the capstan hub from a flourescent light source and adjust-
ing potentiometer R5027 until the disc image, created by the pulsating light source,
becomes stationary. The accuracy of the adjustment is determined by the length of time
in which the disc image completes one revolution. Tolerances are shown in paragraph
5-18. If the image takes longer to make one revolution than the time specifed in the
list, the unit is still within specifications.

Perform the adjustments as follows:

a. Rethread tape around capstan.

b. Set the tape unit for the lower speed first. Adjust potentiometer
R5026 until image becomes stationary within 1% in reverse
direction.

c. Set the forward/reverse switch to forward, and adjust -5 volt

potentiometer R1024 until disc image becomes stationary (within
1%) for higher speed on dual-speed units.

d. Set tape unit to high speed. Adjust potentiometer R5027 until disc
image becomes stationary (within 1%) in forward dirction.

5-22 RAMP TIMING ADJUSTMENT (SINGLE SPEED)

The four tape acceleration and deceleration ramps (forward and reverse, and
start and stop) are controlled by a single potentiometer located on the tape control board.
Load a reel of tape and proceed with the following adjustments.

NOTE
The +5 volt regulators must be checked and
adjusted, if necessary, prior to checking the

ramp timing.

a. Connect the oscilloscope input to TP8 and svnc the oscilloscope at TP5.
Ground oscilloscope at TP3.

b. Initiate a forward-stop tapé sequence using either the tape transport

exerciser or the forward/reverse switch., Observe the oscilloscope
display (see figure 5-2).
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c. Adjust potentiometer R5020 until the ramp width at the 95%
point corresponds to the appropriate time for the tape unit

speed.
Tape Unit Speed (ips) Ramp Time (ms)
12.5 30.0
18.75 20.0
25 15.0
37.5 10.0
45 8.33

FORWARD ——

TPS

TP8 RAMP
GENERATOR
OUTPUT

RAMP TIME
TP12 TACH < -

OUTPUT

90%

Figure 5-2., Forward Ramp Waveform
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5-23 RAMP TIMING ADJUSTMENT (Dual Speed)

The four tape acceleration and deceleration ramps (forward and reverse, and
start and stop) are controlled by a single potentiometer adjustment located on the tape
control board. Set the tape unit to the lower speed and follow the adjustment given in
paragraph 5-22, After ramp timing has been completed, set the tape unit to the higher
speed. Load a reel of tape on the tape unit and proceed with the following adjustments.

NOTE

The + 5-volt regulators must be checked and
adjusted, if necessary, prior to checking the
ramp timing.

a. Connect the oscilloscope input to TP8 and sync the oscilloscope
at TP5. Ground oscilloscope at TP3,

b. Initiate a forward-stop tape sequence using either the tape
transport exerciser or the forward/reverse switch. Observe
the oscilloscope display (see figure 5-2).

c. Adjust potentiometer R5021 until the ramp width at the 95%
point corresponds to the appropriate time for the tape unit
speed. See the list in paragraph 5-22.

5-24 REEL SERVO ELECTRICAL ADJUSTMENTS
The reel servo electrical adjustments consist of the supply reel servo electrical
adjustment and the take-up reel electrical adjustment. For dual speed units, set the tape
unit to operate at the higher of the two speeds. This adjustment must be made at the higher
speed. Perform the following steps to prepare the tape unit for the adjustments.
NOTE

The + 5-volt regulators must be checked and

adjusted, if necessary, prior to checking the

ramp timing.

a. Apply power to the tape unit.

b. Remove the head covers. Load a loop of tape in the vacuum
chamber as shown in figure 5-3.

C. Momentarily engage the LOAD control.

5=-25 Supply Reel Servo Electrical Adjustment

a. Adjust potentiometer R6011 to middle of range.

b. Connect the leads of the digital multimeter between TP26 (+) and
TP3 (=) (ground).

5-12
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Figure 5-3. Tape Loop for Vacuum Column Servo Adjustment

c. Position tape loop so that tape intersects a point 1/4 inch from
vacuum column wall and half the distance between interlock
holes (figure 5-3). Adjust potentiometer R6006 for indication
of zero volts (+10mV) on digital multimeter.

d. Locate tape loop so that tape intersects point 1/4 inch from
vacuum column wall and 1.5 inches from supplyv column open
end interlock hole. Adjust R6011 until 1.8 volts (+30mYV)
is indicated.

e. Locate tape loop in center of column as in step c. Readjust R6006

for indication of zero volts (+10mV) on digital multimeter,

f. Connect multimeter leads to TP31 and TP3 (-). Acijust R6018
until +1.5 volts (+0.1 volt) is indicated on digital multimeter.

9580024-01A
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g. Remove loop of tape and load a full reel of tape with a nearly
empty reel on supply hub.

h. Using the forward/reverse switch, alternately run tape in
forward and reverse directions. Adjust potentiometer R6011
for proper tape travel. Tape should intersect point 1/4 inch
from vacuum column wall and 1.5 inches (+0.1, -0.2) from
open end interlock hole.

Loop position at closed end of chamber should operate between 1 inch

and 1.7 inches from interlock hole. If the operating points do not fall

within the above regions, complete steps i and j, then repeat step h.
NOTE

For 37.5 ips tape units, move outer marks
.5 inch toward center.

For 25 ips tape units, move outer marks 1
inch toward center.

For 18.75 ips tape units, move outer marks
1.5 inches toward center.

For 12.5 ips tape units, move outer marks
2 inches toward center.

i. Load a full reel on supply hub.
jo Using the forward/reverse switch, alternately run tape in forward

and reverse directions. Adjust potentiometer R6018 so that tape
travel is symmetrical between the two interlock holes (+0.5 inch).

5-26 Take-Up Reel Servo Electrical Adjustment
a. Adjust potentiometer R7011 to middle of range.
b. Connect the leads of the digital multimeter between TP29 (+) and

TP3 (~) (ground).

c. Position the tape loops so that tape intersects a point half the
distance between interlock holes (figure 5-3). Adjust poten-
tiometer R7006 for an indication of zero volts (+ 10mV) on
the digital multimeter.

d. Locate tape loop so that tape intersects point 1.5 inches from
take-up column open end interlock hole. Adjust R7011 until
1.8 volts (+ 30mV) is indicated.

e. Locate tape loop in center of column as in step ¢c. Readjust
R7006 for indication of zero volts (+10mV) on digital
multimeter,
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f. Connect multimeter leads to TP31 and TP3 (). Adjust
(R7018) until +1.5 volts (+0.1) is indicated on digital
multimeter.

g. Remove loop tape-up of tape and load a full rcel of tape with
a nearly empty reel on hub.

h. Using the forward/reverse switch, alternately rua tape in
forward and reverse directions. Adjust potentiometer R7011
for proper tape travel. Tape should intersect point 1/4 inch
from vacuum column wall and 1.5 inches (+0.1, -0.2) from
open end interlock hole.

Loop position at closed end of chamber -should operate between 1 inch
and 1.7 inches from interlock hole. If the operating points do not fall
within the above regions, complete steps i and j, then repeat step h,

NOTE

For 37.5 ips tape units, move outer marks
.5 inch toward center.

For 25 ips tape units, move outer marks 1
inch toward center.

For 18.75 ips tape units, move outer marks
1.5 inches toward center,

For 12.5 ips tape units, move outer marks
2 inches toward center. '

i. Load a full reel on take-up hub.

j. Using the forward/reverse switch, alternately run tape in
forward and reverse directions. Adjust potentiometer R7018
so that tape travel is symmetrical between the two interlock
holes (+0.5 inch).

5-27 NRZI DATA BOARD ELECTRICAL ADJUSTMENTS

The following paragraphs describe the adjustments required for proper opera-
tion of the NRZI data board. Refer to Chapter 6 for compoaent location drawings.
Acceptable limits are defined in each of the following adjustment procedures for both *he
dual and single gap head assemblies. The following list indicates which adjustment pro-
cedures are applicable to dual and single gap head assemblies and the order in which the
adjustment procedures should be performed.

a. Read amplifier gain adjustment procedure: dual and single
gap heads.

b. Read head skew measurement and adjustment procedure: dual
and single gap heads.
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5-28

5-16

c. Write head deskew: dual gap heads only.
d. Head shield adjustment: dual gap heads only.
e. Read strobe: dual and single gap heads.

Read Amplifier Gain Adjustment

- The gain of each of the read amplifiers is independently adjustable. Perform
the following steps to prepare the tape unit for the adjustment procedure.

a. Clean the head assembly and tape path as described in
‘paragraph 5-5.

b. Apply power to the tape unit.

c. Load a master output tape on the tape unit and advance it to the
BOT marker.

d. Use the TX-1200 Tape Transport Excerciser (or its equivalent) to
write 800 bpi all ones on all channels. Refer to the tape transport
exerciser manual (Part No. 9580062) for equipment interconnect
and set up instructions.

e. Connect oscilloscope to TP101.

f. Read during write and adjust potentiometer R117 until the analog
signal displayed on the oscilloscope is 10 volts peak-to-peak
(figure 5-4).

g. For single gap heads, adjust R117 for 10 volts peak~to-peak.

h. Repeat steps f through g for all channels using TPX01 and poten-

tiometers RX17 X is 2 through 9).

NRZI  ALL ONES

A |t
VLN T

Figure 5-4. Amplifier Waveforms, NRZI All ONes (TP101)
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5-29 “  Read Head Skew Measurement and Adjustment

The read head skew measurement and adjustment procedures should only be
required when the tape head has been replaced. The adjustment of read skew is accom-
plished mechanically by shimming one of the fixed head guides. The shims are 0.0005
inches thick and correct for 37.5 microinches of skew. No more than four shims are
allowed under a guide. Both guides should not be shimmed on the same head plate
assembly. Remove the guide and place the shim on the screw that mounts the guide; and
reassemble the guide on the head plate assembly. Load the IBM master skew tape on the
tape unit and perform the following adjustments.

5-30 Skew Measurement and Adjustment (Nine-Track)

a. Using a dual trace oscillosceope, connect channel A to TP603 and
channel B to TP703 for nine-track units.

b. Using the forward/reverse switch, run the tape forward. Observe
the time displacement between the two signals displayved on the
oscilloscope (figure 5-5). Calculate the amount of displacement
(refer to table 5-3).

c. If the displacement is less than 100 microinches, no shimming is
required. If the displacement is greater than 100 microinches and
TP703 is the leading signal, the guide on the capstan side of the
head assembly should be shimmed. The number of shims required
can be calculated as follows: :

Number of shims = (tape speed) X (time displacement)
37.5x 1070

d. After the guide has been shlmmer:f , verify that the distance displace-
ment is less than 100 mlcromches.

e. Use staircase skew method (paragraph 5-38) to measure read skew
for all tracks mmultaneouslv Verify less than 100 microinches of
static skew or less than 75 microinches of dynamic skew.

5-31 Skew Measurement and Adjustment (Seven-Track)

a. Using a dual trace o:s’éilloscope, connect channel A to TP903 and
channel B to TP103.

b. Using the forward/reverse switch, run the tape forward. Observe
the time displacement between the two signals displaved on the
oscilloscope (figure 5-5). Calculate the amount of displacement
(refer to table 5-3). ~

c. If the displacement is less than 100 microinches, no shimming is
required. If the displacement is greater than 100 microinches and
TP103 is the leading signal, the guide on the capstan side of the

.
&
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head assembly should be shimmed. The number of shims required
can be calculated as follows:

Number of shims = (tape speed) X (time displacement)
37.5x107°

TP6O3 = —

) —‘>| |<— TIME DISPLACEMENT
TP703 -

Fig‘ure’5-5. Output Waveforms (TP103, TP203, TP603, TP703)

d. After the guide has been shimmed, verifv that the distance displace-
ment is less than 100 microinches.

e. Use staircase skew method (paragraph 5-35) to measure read skew
for all tracks simultaneously. Verify less than 100 microinches of
static skew or less than 75 microinches of dyvnamic skew.

5-32 Write Head Deskew Adjustment

NOTE

Deskew adjustment is applicable to dual gap
heads only.

To ensure proper write head deskewing, the read head gap scatter must first
be plotted using the IBM master skew tape. This plot is then duplicated while writing on
a tape by adjusting the write deskew delay potentiometers. Load the IBM master skew
tape on the tape unit and perform the following adjustments.

5-33 Read Head Gap Scatter Plot

a. Using a dual trace oscilloscope, connect channel A to TP5 (ORed
data) and svnc to positive-going signal.

b, Set the forward/reverse switch to forward and monitor TP103
through TP903 with channel B of the oscilloscope. Record the
time displacement between channels A and B (figure 5-6).
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> l < STATIC SKEW ——b‘ |<— DYNAMIC SKEW
DISPLACEMENT (JTTER)

Figure 5-6., Time Displacement between Channels A and B and 7-Track
Staircase Skew Waveforms

5-34 Write Deskew Adjustment

a. Unload the IBM master skew tape from the tape unit and load a
reel of tape on the unit.

b. Advance the tape to the BOT marker,
c. Use the TX-1200 Tape Transport Exerciser to write all ones in
all channels. Refer to the tape transport exerciser manual

(Part No. 9580062) for equipment interconnection and set up
instructions.,

NOTE

Steps d and e are required only for new data
PWBA replacements,
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d. Connect oscilloscope to TP13.

e. Adjust potentiometer R102 so that the negative pulsc displayed
on the oscilloscope is 4.25 microseconds at 75 ips; 7. 05 micro-
seconds at 45 ips; 8.5 microseconds at 37.5 ips, or 12.75 micro-
seconds at 25 ips. Set potentiometer R202 through R902 to
minimum value (clockwise).

f. Connect channel A of oscilloscope to the test point with the
smallest delay time measured in 5-33b (first track in). Connect
channel B of oscilloscope to TP103 through TP903 and, while
monitoring the signals at these test points, adjust the write deskew
potentiometers (R102 through R902) so that the read head gap
scatter plot duplicates the time delays recorded in paragraph 5-31.

g. Use the staircase skew method (paragraph 5-35) to measure read
skew after a write operation. Verify that read atter write total
skew (static and dynamic) is less than 150 microinches for
forward and reverse.

TABLE 5-3. TIME DISPLACEMENT FOR 150 MICROINCHES

Speed (ips) R/W Skew Displacement (microinches)
12.5 12
18.75 8
25 6
37.5 4
45 3.3
5-35 Staircase Skew Measurement

A quick check of all read skew or write deskew can be made by observing
the waveform at TP9 (figure 5-6). The length of time from the first step to the last is
the total skew displacement. The total read skew (static and dynamic) using an IBM
master skew tape, should be no more than 175 microinches. If the skew cannot be
brought within limits by shimming the fixed guides, adjust the tape path in accordance
with paragraph 5-48.

To perform the read skew measurement proceed as follows:

a. Sync oscilloscope on the positive going leading edge of the ORed data
pulse at TP5.

b. Connect oscilloscope to TP9 (staircase).

C. Run the IBM master skew tape in the forward and reverse directions.
Verify that the skew is no more than 175 microinches.

d. The equivalent times for a displacement of 175 microinches is a
function of tape speed as follows:

Time (microseconds) = 175 microinches
tape speed (inches/sec)

5-20
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The read after write skew should be no more than 150 microinches when

writing all ones.

If it is more than 150 microinches, the following procedure is an

alternate method of write deskew measurement.

5-36 Write Deskew Measurement

This procedure may be used as an alternate to the procedure contained in

paragraph 5-35.

a.

b.

d.

Program the TX-1200 Tape Transport Exerciser to write all ones.

Svnc on the positive leading edge at TP5 and monitor TP9 on the
oscilloscope.

Adjust potentiometers R102 through R902 for the minimum dis-
placement.

Program the exerciser to alternately write all ones and read reverse.

Readjust potentiometers R102 through R902 for minimum skew displacement
in both directions.

5-37 Head Shield Adjustment

Head shield adjustment is necessary to minimize crosstalk between the read

and write heads.

a.
bl

C.

9580024=01A

Perform the following adjustment procedure.
Apply power to tape unit.
Load a reel of tape on the unit,

Remove tape from the capstan so that the only signal present at
the output of the read amplifier is crosstalk from the write head.

Use the TX-1200 Tape Transport Exerciser to write all ones on
all channels. Refer to the tape transport exerciser manual
(Part no. 9580062) for equipment interconnect and set-up
instructions.

Connect oscilloscope Channel A to TP601 and Channel B to TP701
(nine-channel) or Channel A to TP901 and Channel B to TP101
(seven-channel).,

The amplitude of the signal displayed on the oscilloscope should
be less than 0.5 volts.

If the signal amplitude is greater than the allowed limit, remove
the head cover. Loosen the two screws securing the head shield
(figure 5-1) and adjust the head shield until the voltage is within
limits. Be careful that the head shield does not touch the tape and
that it remains parallel to the head.



5-38 Read Character Assembly Time Adjustment

Load a standard level output tape on the tape unit, then use the TX-1200 Tape
Transport Exerciser to write 800 bpi, all ones on all channels. Refer to the tape trans-
port exerciser manual (Part No. 9580062) for equipment interconnect and set up in-
structions. After recording all ones on all channels, rewind the tape to the BOT marker
and proceed to the following adjustment procedures.

a. Connect oscilloscope channel A to TP5.
b. Run the tape forward in the read mode.
c. Adjust potentiometer R29 so that the positive pulse observed on
the oscilloscope is equal to 50% of a bit time (refer to table 5-4
and figure 5-7).
d. Perform a write operation and verify that the positive pulse
shortens to 347 or 40% of the bit time.
o ONE BIT TIME "
[
]
TPS ! }\
OR’'ED DATA E— L--
| 40% (W) AI I
i‘ T
L 50% (R) |
™ >
TP10 I
READ DATA
STROBE :
l. ADJR29 -
I FOR DELAY o
RESET TP12 \lJ /
Figure 5-7. Read Character Time Adjustment Waveform
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TABLE 5-4. 50% BIT TIME FOR VARIOUS TAPE SPEEDS AND DENSITIES
50% BIT TIME (MICROSECONDS)

SPEED (IPS) 800 BPI 556 BPI 200 BPI
12.5 50 72 200
18.75 34 48 136
25 25 36 100
37.5 17 24 68
45 14 20 56
5-39 Threshold Measurement

The correct threshold voltages are necessary to correctly read data from tape.
Perform the following steps to measure the threshold voltages.

a. Apply power to the tape unit.

b. Load a reel of tape on the tape unit and advance it to BOT marker,

Verify that Read Threshold 1 at J301-E and Read Threshold 2 at
J301-F are inactive (high).

d. Set the tape unit off line. Connect oscilloscope to test point TP11. The
voltage should be approximately 1.3 volts.

e. Set the tape unit on line, Set Read Threshold 2 low. The voltage should
be approximately 0.7 volts.

f. For dual-gap version data boards, use the TX-1200 to write data. For
single-gap version, activate Read Threshold 1. The voltage should be
approximately 2,0 volts.,

5-40 PHASE ENCODED DATA BOARD ELECTRICAL ADJUSTMENTS

The adjustments procedures contained in this section should be performed
whenever a tape head is replaced. The following list indicates the order in which the
adjustment procedures should be performed.

a. Read amplifier gain adjustment.
b. Read head skew measurement and adjustment.
c. Head shield adjustment.

Refer to the PE data board drawing in Chapter 6 for component location,
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5-41 Read Amplifier Gain Adjustment

The gain of each of the read amplifiers located on the PL data board is in-
dependently adjustable. Perform the following steps to adjust the PE data board read
amplifiers.

a. Clean the head assembly and tape path as described in paragraph 5-5.

b. Apply power to the tape unit.

c.  Loada master output tape on the tape unit and advance it to the BOT
marker.

d. Use the TX-1200 Tape Transport Exerciser to write all ones on all

channels. Refer to the tape transport exerciser manual (Part No.
9580062) for equipment interconnect and set up instructions.

e. Connect oscilloscope to TP104.
f. Read during write and adjust potentiometer R112 until the analog

signal displayed on the oscilloscope is 6 volts peak-to-peak. (Refer
to figure 5-8).

g. Repeat step f for all channels using TPX04 and potentiometers RX12
(X is 2 through 9).

h. For single gap heads only, after recording all ones on all channels
rewind the tape to the BOT marker and perform steps f and g in the
read mode.

TP104

PREAMBLE/ALL ONES DATA

\‘ 6V P-P

4

—r—

|
\
|

Figure 5-8. Amplifier Waveform (TP104)

5-42 Read Head Skew Measurement and Adjustment

The read head skew measurement and adjustment procedures should only be
required when the read head has been replaced. The adjustment of read skew is accom-
plished mechanically by shimming one of the head guides. The shims are (.0005 inches
thick and correct for 37.5 microinches of skew. No more than four shims are allowed
under any one guide. Only one of the guides should be shimmed on the same headplate
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assembly. Remove the guide and place the shim on the screw that mounts the guide and
reassemble the guide on the headplate assembly. Perform the following measurement
and adjustment steps:

a. Apply power to the tape unit.

b. Load the IBM master skew tape on the tape unit and advance it to BOT
marker.

c. Using a dual trace oscilloscope, connect channel A to TP607 and channel
B to TP707.

d. Set the forward/reverse switch to forward. Observe the time displace-
ment between the two signals displayed on the oscilloscope (see figure
5-6). Calculate the amount of displacement (refer to table 5-3).

If the displacement is less than 100 microinches, no shimming is required.

If the displacement is greater than 100 microinches and TP707 is the leading
signal, the guide on the capstan side of the head assembly should be shimmed.
Otherwise shim the other guide. The number of shims required can be calcu-
lated as follows:

Number of shims = (tape speed) x (time displacement)
-6
37.5x 10

e. After the guide has been shimmed, verify that the displacement is less
than 100 microinches.

5-43 Head Shield Adjustment

The head shield adjustment is used to minimize crosstalk betweea the read
and write heads,

a. Apply power to the tape unit.
b. Load a reel of tape on the unit.

c. Remove tape from the capstan so that the only signal present at the output
of the read amplifier is crosstalk from the write head.

d. Use the TX-1200 Tape Transport Exerciser to write all ones on all
channels. Refer to the tape transport exerciser manual (part no. 9580062)
for equipment interconnect and set up instructions.

e. Connect oscilloscope channel A to TP604 and channel B to TP704.

f.  The amplitude of the signal displaved on the oscilloscope should be less
than 0.5 volts.

g. If the signal amplitude is greater than the allowed limit, remove the head
cover. Loosen the two screws securing the head shield (see figure 5-1)
and adjust the head shield until the voltage is within limits. Be careful
that the head shield does not touch the tape and that it remains parallel
to the head.
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5-44 Staircase Skew Measurement

A quick check of all read/write adjustments can be made by observing the
waveform at TP5 (see figure 5-9). The length of time from the first step to the last is
the total amount of skew displacement. If the skew is greater than 175 microinches and
cannot be brought within limits by shimming the fixed guides, the tape path adjustment
(paragraph 5-48) should be performed. Perform the measurement as follows:

a.

b.

5-26

Connect oscilloscope to TP5,

Load a skew tape on the tape unit and perform the PE read skew
measurement procedure given in steps ¢ and d.

Using the maintenance switch, run the tape forward. Measure the skew
and verify the static skew is less than 100 microinches, and the skew
jitter is less than 75 microinches.

Run the tape in reverse and measure the amount of skew. The static
skew must be less than 100 microinches and the skew jitter is less
than 75 microinches.,

Replace the skew tape with a standard tape and perform the PE Read/
Write Skew Measurement Procedure given in steps f and g.

Set up the TX-1200 Tape Transport Exerciser (Part No. 00295) to
write all ones on all channels.

With the exerciser writing all ones on all channels on the tape,

measure the total skew time. Verify the total skew is less than
150 microinches.

ALL ONES

W i

[ S

e b s . e

SKEW
—> [€—— DISPLACEMENT

Figure 5-9. PE Staircase Waveform (TP5)
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5-45 Threshold Measurement

The correct threshold voltages are necessary to correctly read data from tape.
To measure the threshold voltages, perform the following steps:

a. Apply power to the tape unit.

b. Load a reel of tape on the tape unit. Press and release the LOAD
coatrol twice (once on units equipped to automatically position the
tape at the BOT marker) to tension the tape and to advance the tape
to the BOT marker.

c. Verify that Read Threshold 1 and Read Threshold 2 are inactive.

d. Set the tape unit off line. Connect oscilloscope to test point TP4,
The voltage should be approxima tely 0.6 volts.

e. Set the tape unit on line. Active Read Threshold 2. The voltage should
be approximately 0.3 volts.

f. For dual-gap data boards, use the TX-1200 to write data. For single-

gap version, activate Read Threshold 1. The voltage should be
approximately 1.3 volts.
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5-46 MECHANICAL CHECKOUT AND ALIGNMENT

The following paragraphs present checkout and alignment procedures for the
mechanical components of the magnetic tape unit.

5-47 Tape Path Alignment Measurement

Load a tape on the tape unit and perform the following steps.

a. Using the forward/reverse switch run the tape forward and reverse.
b. Check at all of the guides for tape curling or warping at the edges while
tape is moving. If it is, adjust the tape path (paragraph 5-48).
NOTE
The tape used for this check must be in
new condition.
c. Check that the tape stays in the center of the capstan as the tape is run
forward and reverse. If it does not, adjust the tape path.
d. Remove the tape guide caps from the fixed tape guides on the headplate
assembly.
e. Press the spring-loaded tape guide washers to the headplate. Secure in
this position.
f.  Using the forward/reverse switch, run the tape forward and reverse.
g. Verify that the tape movement across the fixed tape guides is less than
0.010 inches. If the tape is outside these limits, adjust the tape path.
h. Replace tape guide caps on the guides. Release the spring-loaded washer.
i. Perform the staircase skew measurement (paragraph 5-35).
5-48 Tape Path Adjustment

Alignment of the tape path components is accomplished by using Alignment Tool
9810017. The tape path components consist of the headplate, the tape guide rollers (supply
and take-up), the supply and take-up hub, and the capstan.

5-28

CAUTION

The alignment tool is precision made and
must be handled with care to avoid damage.
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5-49 Head Plate Adjustment
NOTE

This procedure is required only when fixed
tape guide is replaced. Otherwise, do not
adjust the head plate.

a. Remove power from the tape unit.

b. Remove the two head covers, the reels and the tape unit overlay. Be care-
ful of components on the head plate assembly. The overlay is secured
with either hook and loop fabric or ‘double-adhesive tape.

c. Remove the ceramic caps from the two guides.

d. Remove the vacuum chamber door by unfastening the hinges from the
chamber., Leave the hinges on the door.

e. Check each guide as shown in figure 5-10 which indicates the two positions
of the alignment tool. The flat edge of the tool is used. Place the flat
edge across the vacuum chamber so that the tool is over the guide and
then measure the gap with a feeler gauge. The gap should be ,003 +
.005 inches.

=%

—~.003 + .0005

e v ]

N \
i {

A = FIXED GUIDE

Figure 5-10. Head Plate Alignment Tool Positioning
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5-50

f.

g.

i.

If either guide position is out of tolerance, adjust head plate by changing
shims of screw nearest to guide requiring adjustment, as follows.

CAUTION

Adjustment requires removing the head plate.
The three plate-mounting screws each have
spacers and, possibly shims. The gold-colored
spacers might be different sizes, silver colored
spacers are matched in size. Follow the pro-
cedure carefully to avoid spilling spacers and
shims., If spacers are removed, keep track of
their original positions for re-assembly. Also
keep track and retain shims of screws not
requiring adjustment,

Unplug head cable connectors and EOT/BOT cable coanector.
Slowly loosen the three mounting screws but only until they are disengaged

from the deck plate. Then, hold the screw, spacers and shims in place.
Tilt the plate so that the spacers do not fall and carefully remove the

plate.

Add or remove shims to whichever screw is nearest to the guide requiring
adjustment. Shim both, if necessary. To avoid causing tilt of head plate,
add shims to center mounting screw by an amount equal to the average
change of the other two.

Reinstall plate and re-check guide heights. Repeat procedure until proper
height is achieved.

When adjustment is correct, reinstall guide caps and vacuum chamber door
and reconnect head cable connectors and EOT/BOT connector.

Tape Guide Roller Adjustments

NOTE

This procedure is required only when tape
guide roller is replaced or reversed. Ad-
justment is not required after bearing re-
placement unless roller was reversed.
Except under these conditions, don't adjust
tape guide rollers.

In figure 5-11, the top view of the door shows the five positions of the alignment tool for
adjusting each roller, identified by number. The close-up view shows the two positions of
the tool for aligning rollers 2 (left) and 1, lookinginto the end of the vacuum columns.

The alignment tool illustrations show the different tool cuts used for the roller offset

measurements,
a.
b,
5=30

Remove power from the tape unit,

Remove entry guide. (Required only when rollers 3 or 5 are to be changed.)
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Tape Roller Height and Offset Adjustment

Remove reels, head covers, and the tape unit overlay. Be careful of com~
ponents on the head plate assembly. The overlay is secured with hook and
loop fabric.

Remove vacuum cover by unfastening hinges from the chamber. Leave the

hinges on the door.

Make sure proper cut is selected for
If offset is incorrect, adjust

Position alignment tool for roller 1.
checking offset, as shown in figure 5-11.
as follows:
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5-51

5-32

i.

k.

CAUTION

There might be shims between roller blocks
and deck. Try to keep shims in place when
block is loosened or, if they slip out, reinstall
in original position.

Adjust offset by carefully loosening block mounting screw and positioning
roller against alignment tool. Retighten block mounting screw.

With tool in same position, check roller height. As shown in close view,
figure 5-11, bottom flange of roller should meet undercut of tool, which
corresponds to . 0015-inch height from chamber surface. To adjust height,
loosen set screw in the side of the block.

Check rollers 2, 3, and 5 for offset and height, using alignment tool as
indicated. Note that .0725 offset is used for roller 5. If any offset adjust-
ment is required, observe some cautioa regarding shims.

Rollers 1 and 2 must be in proper adjustment before roller 4 is checked.
Check roller 4 by positioning straight edge of the alignment tool against
rollers 1 and 2, as shown. Do not press against the springs of rollers 1
and 2. Adjust roller 4, if necessary, by moving rear flange against

alignment tool.

Reinstall vacuum cover and reels and, using the forward/reverse switch,

- run a scratch tape on forward and reverse to check tape alignment. If

tape bites into edges of a roller, push on the roller shaft to determine
azimuth correction then add shims as required.

Remove power from tape unit. Remove tape and reels and reinstall over-
lay, reels and entry guide.

Reel Hub Height Adjustment

a.

NOTE

This procedure is required only when
a tape hub is replaced. Otherwise do
not adjust the reel hub height.

Remove power from tape unit.
Remove reels, head covers and the tape unit overlay. Be careful of com-
ponents on the headplate assembly. The overlay is secured with hook and

loop fabric.

Remove the vacuum chamber door by unfastening the hinges from the
chamber., Leave hinges on the door.

Check each hub as shown in figure 5-12, which indicates the two positions

of the alignment tools. The L-shaped edge of the alignment tool and the
edges of the reel hub should just touch as the hub is rotated.
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A = REEL HUB

Figure 5-12. Reel Hub Height Alignment Tool Positioning
e. If necessary loosen hub set screws and adjust hub height.
NOTE
Hub is secured by a cover set screw under
which there is a set screw tightened against
a key which fits into a slot in the shaft. Use
Loctite 242 on cover screw when retightening.
f. Reinstall overlay and vacuum chamber door.
Capstan Height Adjustment
NOTE
The following procedure is required only when
a capstan or capstan motor is replaced. Other-
wise, do not adjust the capstan height.
a. Remove power from the tape unit.

b. Remove reels, head covers and the tape entrv guide.

c. Remove vacuum chamber door. Remove the door by unfastening the
hinges from the chamber. Leave the hinges on the door.
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d. Position the alignment tool on the chamber and capstan as shown in figure
5-13. The capstan should be flush against the 025-inch step of the align-
ment tool. Measure to the metal edge of capstan itself and not to the
plastic speed disk.

e. If necessary, adjust capstan height by removing allen-head set screw
on vacuum supply manifold and loosening shaft set screw located under-
neath. Retighten set screw and reinstall cap screw with Loctite 242,
(Cover screw has nothing to torque against.)

NOTE

The following steps check capstan per-
pendicular alignment by permitting the
tape to run without being guided by the
ceramic flanges at the fixed-roller guides.

f. Remove overlay, which is held on with hook and loop fabric. Remove
fixed guide caps and push lower ceramic rings of guides out of tape
contact position. This can be done by tilting the rings and jamming
them into a fixed-position clear of the tape path or holding them back
with masking tape.

g. Install reels, with scratch tape, and run tape forward and reverse while
watching capstan., There should be no lateral motion of the tape. If
there appears to be lateral motion, adjust capstan position as follows:

) L‘

I; ! 3

Figure 5-13. Capstan Height Alignment Tool Positioning
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Loosen the three capstan assembly mounting screws, located on the
deck, outside of the capstan assembly mounting hole.

Adjust set screws, located next to mounting screws. As each set screw
is turned clockwise it causes the capstan to tilt toward that set screw.
Capstan position is also altered slightly by the retightening of the mount-
ing screws., Repeat procedure as required. One method of finding
correct position is to loosen mounting screws, grasp the capstan motor
assembly, and manually move it into position that provides proper tape
alignment. Then adjust set screws to achieve that position.

When tape is correctly aligned, with mounting screws tightened, torque
each mounting screw to 12 inch pounds.

Return fixed guide rings and caps to normal position, remove reels,
reinstall overly, vacuum chamber door and entry guide and reinstall
reels.

Vacuum Motor Belt Tension Adjustment

a.

b.

C.

Remove power from the tape unit.

Remove the four screws holding the vacuum motor shroud to the
vacuum motor assembly and remove the shroud.

Loosen the four nuts which secure the vacuum motor to the motor plate
assembly.

Attach drive belt tension tool T0023-01A to the drive belt and position
the motor assembly so that the tension tool indicates 13 to 15 pounds.

Secure the motor to the plate assembly by tightening the four nuts.

Let the tension tool hang freely from the belt and observe that the
reading is 13 to 15 pounds.

Using the four screws removed in step b, replace the vacuum motor
shroud.

Write Lockout Assembly Adjustment

Remove power from tape unit and adjust the write lockout assembly as follows:

a.

C.

Install a reel without a write protect ring on the supply reel hub. Check
that the write lockout plunger is centered in the write protect ring groove
and not rubbing against the bottom of the groove.

If the plunger is not centered in the groove, loosen the two write lockout
mounting screws and reposition the assembly. Tighten the mounting
screws.

If the plunger rubs oun the bottom of the groove, loosen the solenoid

mounting screws and position the solenoid until the plunger is just
clear of the bottom of the groove. Tighten the mounting screws.

5=35



d. Install a reel with a write protect ring on the supply reel hub and check to
see if the write lockout microswitch closes.

e. If the microswitch does not close, loosen the solenoid mounting screws
and reposition the solenoid *o where the microswitch closes. Tighten
the mounting screws.

f.  Apply power to the tape unit. The plunger should be pulled away from the
reel and not rub against the reel, when the LOAD control is pressed and
released and the tape is tensioned.

5-55 TROUBLESHOOTING

Troubleshooting the tape unit requires a thorough knowledge of the contents of
Chapter 4. Before performing any detailed troubleshooting, the preliminary checks
contained in the following paragraph should he performed. If the problem is not iden-
tified and corrected by performing the preliminary checks, refer to paragraphs on system
level troubleshooting and to the troubleshooting charts. Note that the troubleshooting
procedures do not include individual components such as switches, capacitors, resistors,
etc. Check such components using conventional voltage and resistance tests with the
aid of the schematic and assembly diagrams in Chapter 6.

5-56 PRELIMINARY CHECKS

The following preliminary checks are performed to ascertain that the equipment
is connected properly and that the proper operating voltages are present:

a. Verify that all cables and connectors are in good condltlon and that con-~
nections are made correctly.

b. Verify that the five fuses on the rear panel are not burned out, and that
they are of the specified rating (figure 2-8).

c. Inspect for evidence of broken wires and overheated components.
5=-57 SYSTEM LEVEL TROUBLESHOOTING

An initial check should always be made of the power supply circuits. Speci-
fically, the + regulator supplies should be checked to ensure correct output voltage. Check
external equipment to eliminate the possibility of this equipment causing the malfunction.

If the malfunction is a control function, or if all channels of data are affected ensure
that all inputs to the tape unit (control and data ) are correct.

If a fault is associated with all chanunels, check the control circuits that provide
control signals to the data processing operation. Check for the presence of the control
signals at the data board and verify correct logic levels and timing . If a specific signal
is missing, conventional signal tracing techniques may be used to lead to the defective
circuit., This method should be used to locate problems associated with either read
or write data functions. If the problem is associated with only one channel, compare a
signal level of a good channel of those of a defective one (all data channels are identical).
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If a control problem exists, determine which control function is defective
and troubleshoot the appropriate control circuit. Check the suspected circuit for defective
logic levels. Also, verify that the timing relationships of the signals developed in the
suspected circuits are correct when compared to signals developed independent of the
suspected circuit.

5-58 TROUBLESHOOTING CHARTS

The system troubleshooting charts in table 5-5 are provided to aid the main-
tenance technician in isolating malfunctions in the tape unit. The troubleshooting charts
provide typical symptoms of malfunctions along with probable causes, possible remedies
and references to procedures within the manual to aid the maintenance technician in
isolating a faulty circuit. These tables should be used in conjunction with the assembly
and schematic diagrams in Chapter 6.
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TABLE 5-5. TROUBLESHOOTING CHART
REFERENCE
SYMPTOM PROBABLE CAUSE REMEDY PARAGRAPH
Does not start to load. EOT and BOT not working Check operation and adjust 4-24, 5-12
properly or reflective post EOT/BOT amplifier.
dirty or out of adjustment.
LOAD or RESET switch de- Check operation of switches. 4-9
fective.
Logic problem LDA flip- Repair tape control board. 4-8, 5-8
flop is not set.
Load operation does not K3 relay or driver Check to see if K3 contacts 4-9
move tape into vacuum defective. close. Replace.
column.
Load reel motor driver Check to see that 17 volts 4-9
defective. is at J7-3 when Q4 turns
on and reel motors turn.
Interlock switches defective. Check operation of switches. 4-9, 5-25,
Adjust or replace. 5-26
Load operation moves Interlock switches do not Check operation of switches. 4-9, 5-25,
tape into vacuum column close. Adjust or replace. 5-26
but tension is not made.
K1 relay or driver defective. Check to see if K1 contacts 4-9
close. Replace.
When capstan moves tape, Osc and sync detector Loop a length of tape in the 4-9, 5-24

the interlock switches

open.

malfunction.

chambers (figure 5-3).
Press the load switch to
turn on the vacuum motor.
Check the operation of the
osc and sync detectors.
Replace.
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TABLE 5-5. TROUBLESHOOTING CHART (Continued)

REFERENCE
SYMPTOM PROBABLE CAUSE REMEDY PARAGRAPH
When capstan moves tape, Capstan speed or ramp not Remove tape from around 4-14, 4-15,
the interlock switches correct, capstan. Check capstan 5-15, 5-22
open. (Continued) speed and ramp at TP12. 5-23
Reel servo is out of Adjust reel servo. 4-12, 4-14,
adjustment. 5-24
Tape moves past BOT Dull BOT tab. Replace BOT tab.
marker during LOAD
or REWIND, BOT amplifier malfunction. Check operation and adjust 4-24, 5-12
the BOT amplifier.
Logic problem, LDB flip- Repair tape control board. 4-9
flop is not reset or RWDB
is not set.
Tape unit does not respond Tape unit not on line or Check that the correct 4-19, 4-21
to forward/reverse com- selected. select line is asserted.
mands but responds to Check on-line switch
manual switch. and flip-flop. Repair
if necessary.
Select, SFC or SRC cable Check outputs of receivers 4-19, 4-20,
or receiver defective. for correct levels. Repair. 4-21
Tape unit does not respond Defective BOT and EOT Check operation and adjust 4-24, 5-12
to manual forward/reverse sensor or amplifier. amplifier.
switch.
Tape unit is not ready. Check inputs to gate U36-8 4-20, 4-21
to determine which one is
not high.
Check and replace on line 4-19

Tape unit is on line.

flip-flop.
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TABLE 5-5. TROUBLESHOOTING CHART (Continued)

REFERENCE
SYMPTOM PROBABLE CAUSE REMEDY PARAGRAPH
Tape unit does not respond K1 relay contacts 10/9 do not Check if TP14 and J1-1 are 4-9
to manual forward/reverse make. at the same voltage. Replace.
switch. (Continued)
Component failure in forward/ Check the operation of the 4-16, 4-18
reverse ramp generator or components in the ramp
capstan amplifier. generator and amplifier.
Manual switch defective. Check MFWD and MREV 4-18
signals.
Interlock switches are K2 relay or driver not Check that the contacts of K2 4-9, 4-23
opened during rewind. working properly . close. Replace.
The high gain is not switched During a rewind operation, 4-15
on in the reel servos. check that each pair of volt-
ages (TP26 and cathode of
CR6004, and TP29 and cat-
hode of CR7004) are at same
voltage. Replace defective
component if necessary.
Reel servos are not adjusted Check and adjust the reel 4-12, 5-24
or working properly. servos.
Rewind speed or ramps are Adjust the rewind speed and 4-16, 5-17
not correct. check the ramp times.
Logic problem asserting a Check that TP33 is zero during 4-16, 4-21
forward command during re- rewind. Repair.
wind operation.
Fuse F2 or F3 blown. Check fuse F2 or F3; replace 2-13

if necessary.
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TABLE 5-5. TROUBLESHOOTING CHART (Continued)
REFERENCE
SYMPTOM PROBABLE CAUSE REMEDY PARAGRAPH
Responds to forward No write power to data board Check that write lockout micro- 4-22,4-29,
command but does not write. | or write current is not enabled. switch is closed and TP3 for 4-32
Reads a good tape correctly. PE or TP2 for NRZI data boards
is at +5 volts and collector of
Q3 is at -5 volts. Repair.
Interface cable or receiver Check write data, data ready, 4-29, 4-32
malfunction. LRC strobe and SWRT receiver
outputs for proper levels.
Write head connector not pro- Check that head connector is
perly plugged into J1. securely into J1.
Data is incorrectly The tape is bad. Replace the tape.
written but a good tape
can be read. Intermittent connection with Check that the write lockout 4-22, 4-41,
write power. solenoid is energized and 4-44, 5-54
microswitch is solidly closed.
Adjust or replace.
Incorrect data format. Check pre-delays, post-delays 4-48, Table
and data format. 4-2
Write deskew needs adjust- Adjust the write deskew. 4-29, 5-32
ment.
Component in write electronics Check operation of write 4-29, 4-32
defective. channels and repair if
necessary.
Flux gate improperly adjusted. Adjust head shield. 5-43

A correctly written tape
can not be read while being
written.
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TABLE 5-5. TROUBLESHOOTING CHART (Continued)

REFERENCE
SYMTOM PROBABLE CAUSE REMEDY PARAGRAPH
A good tape cannot be Tape path needs cleaning. Clean the head, guides, and 5-5
correctly read. tape cleaner.
Read electronics need adjust- Adjust the read amplifiers 4-30, 4-33,
‘ment. and read strobe. 5-28, 5-38,
5-43
Read head connector not pro- Check that head connector
perly plugged into J2. is securely into J2.
Interface cable or receiver Check the outputs of the read
malfunction. data cable drivers for proper
levels.
PE data board component Check the envelope detector 4-33

failure in envelope detector
circuit.

delavs. Replace.

Component failure in threshold

Check threshold voltage (PE:

4-31, 4-34,4-38

circuit. TP4, NRZI: TP11) Repair. 4-35, 5-49
No select, motion or high Check that the signals are pre- 4-20, 4-21,
density signals on data board. sent on the data board. Repair. 4-25
Component failure in the read Check operation of read 4-31, 4-35
channels. channels and repair if

necessary.
For single gap head, faulty Check if any head driver is 4-29, 4-32

write head driver.

causing current to flow in
the head. Repair.




5-59 REMOVAL AND REPLACEMENT PROCEDURES

The following paragraphs provide procedures for replacing various components
within the tape unit. These procedures should be read and understood before attempting
component removal and replacement. When performing these procedures, the maintenance
technician should refer to the mechanical assembly illustrations and drawings in Chapter 6.
5-60 TAPE GUIDE ROLLER REPLACEMENT

Replace tape guide roller as follows:

a. Remove the C-clamp securing the tape guide flange to the tape guide
shaft.

b. Remove the tape guide flange and bearing assembly.
c. Install the new tape guide flange and bearing assembly.

d. Secure the new tape guide flange to the tape guide shaft with the
C-clamp removed in step a.

e. Check the tape guide height by mounting the alignment tool as shown in
figure 5-11. Position the alignment tool against the tape guide roller.

f. If the alignment tool is not centered between the flanges of the guide
roller, perform the tape guide roller adjustment procedure
(paragraph 5-50).

5-61 REEL SERVO MOTOR REPLACEMENT

Replace reel servo motor as follows:

a. Disconnect the servo motor plug from the main harness (figure 1-2).

b. Loosen the setscrew that secures the recel hub to the motor shaft.

c. Remove the four screws attaching the motor to the baseplate and
remove the motor. Use these screws to attach the new motor to
the baseplate.

d. Mount the reel hub on the shaft of the new motor.

e. Perform the reel hub height adjustment procedure (paragraph 5-51).

f. Plug the reel servo motor into the harness.

5~43
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5-62 CAPSTAN MOTOR REPLACEMENT
Replace capstan motor as follows:
a. Remove the head covers.

b. Gently remove the tape unit overlay, ensuring that components
mounted on the head plate assembly are not damaged.

c. Loosen the setscrews securing the capstan to the capstan motor shaft
and remove the capstan.

d. Disconnect the power leads from the capstan motor (figure 1-2).

e. Remove the screws attaching the capstan motor to the tape unit base-
plate. Note location of shims so that the new motor can be shimmed
the same way. Re-install screws and shims in same manner when
installing the new capstan motor to the tape unit baseplate.

f . Secure the capstan to the capstan motor shaft. Perform capstan height
adjustment procedure (paragraph 5-52).

g, Install tape unit overlay.

h, Install the head covers.

i. Connect power leads to the capstan motor.
5-63 VACUUM MOTOR BELT REPLACEMENT

Replace vacuum motor belt as follows:

a. Loosen the four screws that secure the vacuum motor to the vacuum
motor plate assembly.

b. Remove the old vacuum motor belt.
NOTE

The vacuum blower pullev has two positions
for mounting the vacuum motor belt: the
smaller diameter is for operation from sea
level to 2,000 feet, and the larger diameter
for operation from 2,000 ‘o 8,000 feet.
Refer to figure 2-9.
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c. Install the new vacuum motor belt.
d. Perform the vacuum motor belt tension adjustment procedure
paragraph 5-53.
5-64 HEAD REPLACEMENT

Replace head as follows:

NOTE

The head may require replacement for
one of two reasons: internal fault in the
head of cable, or wear. The first
reason can be established by reading

a master tape; the second can be
verified by measuring the depth of the
wear on the head crown.

a. Remove the head covers.

b. Disconnect the tape head connectors.

c. Remove the two screws which attach the head to the head plate
assembly.

d. Ease the head cable through the hole in the deck.

e. Route the new head cable through the deck hole.

f.  Using the two screws removed in step c, attach the new head to
the head plate assembly.

g. Connect the tape head connector.

h. Perform the NRZI or PE data electroaics adjustment procedure,
paragraph 5-27 or 5-40, respectively.

i. Replace the head covers.

5-65 VACUUM CHAMBER REPLACEMENT

Replace vacuum chamber as follows:

a.

9580024-01A

Remove power from the tape unit.
Remove the head covers.

Gently remove the tape unit overlay, ensuring that components
mounted on the head plate assembly are not damaged.

Remove the screws attaching chamber entry block and remove
the block.
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e. Remove the six screws attaching the vacuum chamber assembly
to the tape unit baseplate.

f.  Carefully lift the vacuum chamber assembly from the tape unit
baseplate and disconnect the vacuum hoses and signal plug.

g. Connect the vacuum hoses and signal plug to the new vacuum
chamber assembly.

h. Using the four screws removed in step e, attach the new vacuum
chamber assembly to the tape unit baseplate. Using the screws
removed in step d, attach the vacuum entry block.

i. Perform the tape path alignment measurement procedure (paragraph
5-47).

j. Perform the vacuum chamber adjustment procedure (paragraph 5-24).
k. Replace the tape unit overlay.
1. Replace the head covers.

5~66 TRANSDUCER REPLACEMENT

a. Remove the vacuum chamber assembly (paragraph 5-65, steps a
through f).

b. Remove the ten screws attaching the transducer to the vacuum
chamber assembly.

c. Gently lift the transducer from the vacuum chamber assembly.

d. Disconnect signal leads from the transducer, noting the terminal
connection of the wires.

e. Disconnect the vacuum hoses from the transducer. Remove the
transducer.

f. Solder the signal leads and connect the hoses to the new transducer.
CAUTION

When connecting signal leads to the transducer,
precautions must be taken to prevent heat or
mechanical damage to the plastic insulation
washers on the solder posts.

g. Using the screws removed in step b, attach the new transducer to
the vacuum chamber assembly. Do not tighten screws.

h. Connect a 24~-inch Ho0 vacuum source to transducers through a
V/2 tube, and then tighten screws at terminal end of transducer
that is being replaced. Tighten remaining screws in order,
working toward opposite end of transducer.
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i. Disconnect vacuum source from transducers.
jo Replace the vacuum assembly (paragraph 5-65, steps g thru l).
5-67 VACUUM CHAMBER WINDOW REPLACEMENT PROCEDURE

a. Remove four screws that attach vacuum chamber window hinges
to column.

b. Remove vacuum chamber window.

c. Hold new window down firmly in place against vacuum chamber while
installing and tightening hinge screws.,

CAUTION
To prevent vacuum leaks, ensure that window

is held flush against vacuum chamber while
tightening hinge screws.

5-68 TAKE-UP REEL REPLACEMENT
Remove and replace take-up reel as follows:
a. Remove three screws attaching plate to hub.
b. Remove plate.
c. Remove old reel flange and replace with new.

d. Replace plate, align holes, insert screws and tighten.

5-69 GUIDE ROLLER BEARING REPLACEMENT
NOTE

When bearings are replaced, the roller must
be reinstalled in its original position. Other-
wise, alignment might change. If roller is
reversed or replaced, realign per paragraph
5-50.

a. Move outside end of roller so that it can be reinstalled in the same
position.

b. Remove retaining ring and flat washer located between retaining
ring and outside bearing.

c. Remove roller, with bearings, from shaft. Do not lose flat
washer located between bearing and spring.

d. Remove and replace bearings fitted into each end of roller.

e. Reassemble, making sure that roller is installed in original position.
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5=-70 OPERATIONAL AMPLIFIER COLOR CODE

On the NRZI data board, the first stage operational amplifier (SN 72709) must

always be selected to match the time delay as indicated on table 5-6.

If, for example,

this amplifier needs to be replaced, its replacement must bear the DATAPODINT color
marking, the appropriate part number which is also listed in table 5-6. If the opera-
tional amplifier is burned in and tested, a red or blue dot will appear next to pin 1; this
should not be confused with paTAPOINT color marking.

TABLE 5-6,

SN72709 OPERATIONAL AMPLIFIER COLOR CODE

DELAY AS TESTED IN PWBA

AMCOMP P/N COLOR MARKING MINIMUM MAXIMUM
9260143-02 Pink 0 100 ns

9260143-03 Green 200 ns 500 ns

9260143-04 Ruby Red 600 ns 900 ns
9260143-05 Blue 1 sec 1.3 sec
9260143-06 White 1.4 sec 1.7 sec
9260143-07 Black 1.8 sec 2.1 sec
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Chapter 6
DRAWINGS AND PARTS LISTS

6-1 INTRODUCTION

This chapter contains parts location illustrations, replaceable parts lists, and
the assembly drawings, schematics, and wiring diagrams applicable to the 2740 Series
Magnetic Tape Unit for Honeywell.

6-2 REPLACEABLE PARTS LISTS

The replaceable parts lists are keyed by figure reference to the parts location
illustrations and contain brief descriptive nomenclature and part number for each replace-
able part. A spare parts list of miscellaneous spares is also included, but not illustrated.

6-3 DRAWINGS

The following list includes all the diagrams needed to maintain the 2740 Series
Magnetic Tape Unit.

DRAWING TITLE DRAWING NUMBER

Control PWBA Assembly 9040119
Control PWBA Schematic 9940119
NRZI PWBA Assembly 9040116
NRZI PWBA Schematic 9940116
NRZI PWBA Schematic 9940095
NRZI PWBA Schematic 9940096
PE Data PWBA Assembly 9040146
PE Data PWBA Schematic 9940146
Jumper Plug Option 9060070
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DRAWING TITLE (continued) DRAWING NO,

Power Supply Assembly 9020217
Power Supply Schematic 9910043
Power Supply Wiring Diagram 9930046
Vacuum Chamber Wiring Diagram 9930016
Pneumatic Assembly Wiring Diagram 9930047
Dual Trial PWA Assembly 9040132
Dual Trial Schematic 9940132
Heatsink Assembly 9020159
Heatsink Wiring Diagram 9930045
System Interconnect Diagram STD 9930055
System Interconnect Diagram NRZI/PE 9930054

Generally, all logic symbols appearing in the logic diagrams in these drawings
are drawn in accordance with MIL-STD-806C. All logic elements are identified by a refer-
ence designator, such as U2, indicating the integrated circuit package where the element is
located. The pin number of the integrated circuit package follows its reference designator,
i.e., U2-8 (refer to figure 6-1).

The method used to indicate signal flow and logic component interconnection on
the schemati¢s and logic diagrams is shown below. A circled number at the output of a
logic component indicates that the output is the signal source at other inputs. For example,
the circled "1" shown below at the output of inverter U7-10 indicates that FORWARD is the
signal source at one other input. An alphanumeric number in parenthesis at the input to a
logic element indicates the vertical-horizontal coordinates (example: D-20) of the input sig-
nal source component on the drawing. For example, the notation (D-20) FORWARD shown
at the input to NAND gate U18-12 indicates that the signal source for FORWARD is located
at drawing coordinates D-20 (vertical-horizontal).
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SOURCE OF SIGNAL COORDINATES OF

TO ONE OTHER INPUT SIGNAL SOURCE
u7 13
11 10 FORWARD u18 1
12

FORWARD —
(D-20)

TP45
SYMBOL l TABLE SYMBOL I TABLE
INVERTER NOR
A X A B X
A o o0 |
A X o | X 0 | o)
() 8 I 0 o
| I 0
X = A X  A¥B
AND EXCLUSIVE OR
A B X A B X
A — ) « 0 o0 o A :)D_ < 0 0 o
o | [0} (o} | ]
B — I 0 o 8 10
o o I 10
X =AB X = AB+AB
OR
X:-A & B
D-TYPE FLIP-FLOP
NAND PR —
—1D QpF—
A B X PR | CLR D Q Q
A L H H L
—] % 9 o ! H| L Ll H
B — io H| H HiH|L
_ \ | o —c o] H H L L H
X =AB CLR
741S109_
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS.
OR SET INPUT OUTPUT
A B X 4 A Ter[ctr[clock v k| a | a
A O 0 O L|w [EESE T
X o 1 1 —Pck H|L - - | L]~
8 | (e} I H| H 1 L L]l L|H
1 1 1 H|H tOHH|H|L
X = A+B _GECLEAH H|H t L H|lala
o HH 1 H Ll ala

Note: Boolean equations are positive logic convention.

Figure 6-1. Signal Flow and Logic Symbols
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Figure 6-2.

16

2740 Series Magnetic Tape Unit Parts Location, Front View
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TABLE 6-1. REPLACEABLE PARTS LIST (FRONT)

FIGURE PART
REF DESCRIPTION NUMBER
6-2
1 Address Switch (option) 08200004-01
Momentary Switches
2 Load 08300016-04
3 On Line 08300016-02
4 Rewind 08300016-03
5 File Protect Indicator 11520001-01
6 Write Enable Indicator (option) 11520001-02
Alternate Action Switch
7 HI DEN 08300018-01
8 1600 BPI (option) 08300018-02
9 9 Track (option) 08300018-03
10 Reset 08300016-05
11 Power Switch 9260049-01
Bulb 11130001-01
12 Reel Retainer Assembly 9020035-01
Cover 9210356-01
Hub 9210357-01
Handle 9210358-01
Spring 9210706-01
Rubber Ring 9260070-01
Plunger 9260074-01
Push Rod 9260075-01
Actuator 9260076-01
Pad 9260101-01
Spring, Compression 21000103
Groove Pin 9260101-01
Plastic Ball 5000003-01
13 Latch 9260081-01
14 Reel (Take-up) 9260154-01
15 Reel Retainer Assembly (fixed) 9020218-01
Cover 9210804-01
Hub 9210805-01
16 Tape Roller Assembly 9020039-02
Shaft, tape guide 9210427-02
Guide, Roller 9260127-01
Spring 9210592-01
Bearing 20111002-01
Spacer, Shaft 35191201-10
Ring, Retaining 54010002-01
17 Strobe Disc
12.5/25 ips 9210378-04
37.5/175 ips 9210378-02
45 ips 9210378-03
18 Vacuum Chamber Assembly 9020050-01
Window Assembly 9060205-02
Tape Position Sensor (Supply/ Take- up) 9020038-01
19 Head Cover Assembly (Short) 9060223-01B

Head Cover (Short)

9260175-01
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TABLE 6-1. REPLACEABLE PARTS LIST (FRONT) (Continued)

FIGURE PART
REF DESCRIPTION NUMBER
6-2 Banana Plugs (2) 47000101~01
Nuts (2) 45400601-01
20 Head Cover Assembly (Long) 9060224-01B
Head Cover (long) 9260176-01
Banana Plugs (2) 47000101-01
Nuts (2) 45400601-01
21 Tape Roller Assembly 9020123-01
(see item 16)

Figure 6-3. Head Plate Assembly Parts Location
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TABLE 6-2. REPLACEABLE PARTS LIST
HEAD PLATE ASSEMBLY (9020158)

FIGURE PART
REF DESCRIPTION NUMBER
6-3 1 Fixed Tape Guide 9210783-01
2 Blade, Tape Cleaner 9210279-01
3 EOT/BOT Assembly 9060063-01
4 Head Shield Assembly 9020032-01
5 Head Assembly:

7-Track, Dual Gap 9510010-01
7-Track, Single Gap 9510025-01
9-Track, Dual Gap 9510066-01.
9-Track, Single Gap 9510027-01
7-Track/9-Track, Read Only 9510037-01
7-Track/9-Track, Read Only (Chrome) 9510043-01

9-Track, Single Gap, Read Only
Without Erase 9510046-01
6 Reflective Block 9210325-01
7 Body, Tape Cleaner 9210277-01

NOTE: Indicate machine model number and tape speed when ordering.
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Figure 6-4. 2740 Series Magnetic Tape Unit Parts Location, Rear View
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TABLE 6-3. REPLACEABLE PARTS LIST (REAR)

FIGURE PART
REF DESCRIPTION NUMBER
6-4 :
1 Heat Sink Assembly, Power Supply 9020159-01
2 Power Transistor, 2N3055 (Mounted on Heat Sink) 057030 55-01
3 Power Transistor, 2N6058 (Mounted on Heat Sink) 05706058-01
4 Power Transistor, 2N6051 (Mounted on Heat Sink) 05706051-01
5 Reel Motor (Take-up or Supply) 9510018-01
6 Reel Motor Belt 32000002-01
7 Relay (K3) 41445042-01 |
8 Retainer, Relay 50000088-01
9 Printed Wire Board, Single Triac Assembly 9040130-01
10 Printed Wire Board, Dual Triac Assembly 9040132-02
11 Triac SC 250 (Q2) (Used with Single Triac Board 05500250-01
Assembly)
12 Triac SC 260 (Q1) (SC 250 and SC 260 used with 05500260-01
Dual Triac Board Assembly)
13 Triac, MAC 10-4 05500104-00
14 Capacitor, 20uF, 370V 01574206-01
15 Pneumatic Assembly* 9020209-02
16 Blower Assembly 9020148-01
17 Capstan Motor Assembly 9020040-01
18 Capstan 9210264~02
19 Vacuum Switch Assembly (S1, S2, S3) 9020203-02
20 Reel Motor (Take-up or Supply) 9510018-01
21 Reel Motor Belt 32000002-01
22 Filter (FL1) 0500001-01
23 5 AMP (F4, F5) 90/125 VAC 09230001-01
24 10 AMP (F2, F3) 90/125 VAC 09240001-01
25 10 AMP (F1) 90/125 VAC 09240003-01
26 5 AMP (F1) 190/250 VAC 09230004-01
27  Capacitor, 10,000uF, 25V 01538109-01
28 Control PWBA 9040119-XX**
29 PE Data PWBA 9040146-XX**
NRZI Data PWBA, Single Data Card Machine 9040095-XX**
NRZI Data PWBA, Dual Data Card Machine 9040096~-XX**
30 Transformer 9510042-01
31 Write Lockout Assembly 9020152-02
32 Power Supply Assembly 9020217-01
32 Power Supply Assembly 9020217-01

Capacitor, 38,000uF 25V (C3, C4)
Capacitor, 71,000 uF 25 V (C5, C6)

01518389-01
01518719-01

* For belt with proper length, see table 2-5.
** Indicate model number and tape speed when ordering.
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TABLE 6-4. MISCELLANEOUS REPLACEABLE PARTS LIST

6-10

UTILIZATION
DESCRIPTION ‘
CONTROL NRZI PE PART
BOARD BOARD { BOARD | NUMBER
COMPONENTS
TRANSISTORS
2N3053 X 05703053-01
2N3904 X X X 05103904-01
2N3906 X X X 05203906-01
2N5321 X X 05705321-01
2N5323 X X 05705323-01
2N5639 X 05305639-01
DIODES
IN914B X X 02100914-03
IN3592 X 02100101-01
IN4003 X X 02104003-01
IN4735 X X 02204735-01
IN4740 X 02204740-01
INTEGRATED CIRCUITS
TTL
SN 7400 X X X 03207400-01
SN 7401 X 03207401-01
SN 7404 X X 03207404-01
SN 7405 X 03207405-01
SN 7408 X 03207408-01
SN 7410 X X 03207410-01
SN 74H11 X 03207411-01
SN 7420 X 03207420-01
SN 7430 X 03207430-01
SN 7438 X X X 03207438~01
SN 74107 X X X 03204107-01
SN 74123 X 03204123-01
SN 75451 X 03155451-01
Linear
LM339 X X 03000339-01
SN 72709 X X 03052709-01
SN 72709* X 9260143
SN 72741 03052741-01
DTL
SN 15836 03100836-01
SN 151805 03101805-01

* See table 5-6 for color code of operational amplifier SN 72709.

9580024-01A



TABLE 6-4. MISCELLANEOUS REPLACEABLE PARTS LIST (Continued)

UTILIZATION

DESCRIPTION
CONTROL NRZI PE PART
BOARD BOARD | BOARD| NUMBER
POWER SUPPLY
Power Supply Assembly 9020217-01
Transformer Cable Assembly 9060179-01
Diode CR2 and CR3 02400831-01
Resistor Assemblies, R1 and R2 9060182-01
Resistor Assemblies, R3 and R4 9060182-02

Switch S1
Diode Rectifier, CR1

WRITE LOCKOUT ASSEMBLY
Solenoid, L1
Miniature Switch, S1
Resistor, WW, 20 Ohms, 5W, Rl

CONTROL SWITCHES/LAMPS/
RELAYS/ETC.

Power Switch Bulb (SW8FE)
Lamp
Lamp (Control Panel)
Relay (K1 & K2)
Relay Retainer (K1 & K2)
Transistor, SCR40654
Connector (26 pins)
Toggle Switch

SHIM MATERIAL

08600004-01
02509622-01

9510029-01
08500003-02
04670200-01

08500004-99
1113000-01

11520001-01
41445042-01
50000088-01
05500654-01

07120007-01
08100003-01

Shim .001 inch thickness 9210250-01

. 0005 inch thickness 9210250-02

.003 inch thickness 9210248-01

. 005 inch thickness 9210249-01

.010 inch thickness 9210246-01
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