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Safety and Operating Precautions

Safety

Personal safety cannot be overemphasized. Make it an
everyday practice to follow safety precautions at all
times. Become familiar with the safety practices out-
lined in 1BM Form 124-0002, a pocket size card issued
to all customer engineers.

Observe the following rules:

1. Use a fuse puller when changing fuses.

2. Turn power off before removing and replacing
parts.

3. Wait at least five minutes after power has been
turned off before attempting to work on the filter
capacitors. (Capacitors should discharge fully in this
time.) Also, use a shorting bar across output terminals.

4. After servicing the tape unit, check that all safety
covers are replaced.

5. Care must be taken to prevent any 1BM tape
cleaner, p/n 517960, from coming in contact with the
skin, as a toxic effect may result.

Operating Precautions

To prevent damage to the tape, never press the reset
key or open the tape unit door during normal high-
speed rewind.

If either must be done in an emergency, press the
reel release key and manually wind at least 200 feet
of tape back onto the machine reel. Close the door and

MiNoR REVISION (August 1964 )

This manual, Form 223-6967-4, obsoletes Forms 223-6967-3
and CES S23-5017. Minor changes that have occurred since
the previous printing of either publication have been incor-
porated into this revision. These changes provide additional or
clarified steps to adjustment procedures; alternate adjustment
procedures previously contained in 7330 Service Aids have also
been included. In addition, certain figures have been altered
to agree with the text, or to correct erroneous terminal labels.
Suggestions from the field have also been incorporated into
this manual.

Revised items are indicated by asterisks in the Table of Con-
tents and in the Figure List, and by revision bars along side
those items changed in text. Revised illustrations are denoted
by the symbol ® to the left of the caption.

resume high-speed rewind. This precaution must be
observed on all tape units that do not have Engineer-
ing Change Ec 251021 installed. This engineering
change is available.

A tape unit used off-line but receiving power from
a computer system must not be turned on or off while
the computer is operating; otherwise, computer errors
may result.

Power should never be brought up on a tape unit
unless Ec 251009 is installed or a line terminator p/N
556801 is installed on that particular tape unit or at
the end of the string of tape units. If the terminator
is left out, all tape units will go into high-speed rewind
and can result in damage to many relay points.

The nature of the unloading procedure provides that
the high-speed rewind arm will be in the up position
after removing tape from the machine. Operators
should be advised that the arm should always be left
up when the machine is unloaded.

If the arm should be in the down position for some
reason when power is turned off, the main input fuses
may blow when power is turned on.

Readjustment of the left reel brake is necessary for
use with 8% inch diameter reels of tape (1200 feet)
unless ec 251021 is installed in the tape unit.

The 208 vac power cables should not be removed
or connected with system power on. Pins should be
checked for straightness so as not to be inserted into
the wrong receptacles, for serious damage can occur.

Copies of this and other IBM publications can be obtained through IBM Branch Offices.

Address comments concerning the contents of this publication to:

IBM Corporation, CE Manuals, Dept. B95, PO Box 390, Poughkeepsie, N. Y. 12602
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Tape Transport Cleaning

CLEANING FREQUENCY

The tape transport should be thoroughly cleaned after
every 16 power-on hours. The read-write head surface
should also be cleaned after every 48 or more con-
secutive hours of power-off.

CLEANING PROCEDURE

Care must be taken to prevent any 1BM tape cleaner,
P/N 517960, from coming in contact with the skin, as
a toxic effect may result.

Prevent any tape cleaner from getting on the bear-
ings and bushings because it will leach oil from them.

Unload tape from drive and keep rewind arm in the
unloaded position. At no time should the interlock
switch be bypassed.

For efficient cleaning, tools are available in a com-
plete tape transport cleaning kit (»/~ 352465). The
kit can be ordered from Mechanicsburg, Parts and
Supplies, Code 01.

1. Remove dust from reel and transport area with a
lintless cloth.

2. Clean stop capstan by sliding a dry lintless pad
(p/N 352468) between stop capstan and idler; use buf-
fing action. Do not use tape cleaning fluid.

3. Brush oxide dust from head rollers and tape guides
with a small dry brush (p/n 556945). It may be neces-
sary to lightly dampen brush with tape cleaner (p/n
517960) to remove sticking oxide on guides. Remove
loosened oxide with cotton applicator.

CavuTtioN
Clean with care so as not to damage spring-loaded
tape guides.

4. Loosen all residue in tape columns. A round wood
toothpick or broken applicator can be used to get into
the corners. Do not, under any circumstances, use any
metal instrument to clean columns.

5. Clean all residue from the columns and glass doors
with a clean felt pad (p/~ 352605) dampened with
water. Repeat with clean felt pad dampened with tape
cleaner (p/n 517960).

6. Clean the sealing edges of columns.

7. Remove residue left by the tape cleaner from col-
umns and glass with a clean dry lintless cloth.

8. Clean head, H shield, and erase head with a clean
cotton applicator slightly dampened with tape cleaner
P/N 517960).

Service Procedures

9. Clean tape column guide roller with a cotton
applicator slightly dampened with tape cleaner.

10. Clean circumference of drive capstan, drive cap-
stan idler, and stop capstan idler with a cotton applica-
tor slightly dampened with tape cleaner. Capstan must
be de-energized during the cleaning operation. Do not
allow tape cleaner to get on stop capstan.

11. Occasionally, fibers will become detached from
applicators and clothes during cleaning. Make certain
that all of these are removed.

12. When cleaning the tape cleaner blade, use a
clean dry brush and stroke toward the left side of the
machine. Use light pressure to avoid damage to the
cleaner blade.

Tape Transport Adjustment Procedure

Complete adjustment of the tape transport unit is done
in the following sequence.
1. Make the preliminary tracking adjustments.
Make the moving coil adjustments.
Make the rewind arm and associated adjustments.
Make the tape tracking adjustments.
Make the rocker arm final adjustments.
Recheck the moving coil adjustments.
7. Recheck the erase head adjustment, but do not
make the final H-shield adjustment.
8. Make the start-stop adjustments.
9. Adjust the preamplifiers.
10. Adjust read and write skew.
11. Make the inner head shield adjustment.

S TUk W

PRELIMINARY TRACKING ADJUSTMENTS

1. With the rewind arm down, loosen the nut on the
stop capstan shaft (Figure 24) and rotate the shaft
(Figure 27) until a maximum clearance is obtained
between the stop capstan and the stop idler (Figure 1,
adjustment 1).

2. With the rewind arm down, slightly loosen the
locking screw of the co idler. Turn the eccentric nut
so that the front of the idler is at the highest point
above the rocker arm frame. The spot mark is in the
down position ( Figure 1, adjustment 2).

3. Do the same for the stop idler eccentric (Figure
1, adjustment 3) as for the co idler eccentric.

CavuTioN

Do not loosen the locking screws excessively so as
to prevent a retaining nut from becoming disen-
gaged from a detenting slot (Figure 1). Do not

7330 CERM (8-15-64) 5



Final Rocker
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(0.012-0.014 inch

and parallel)
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Capstan

Capstan
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"GO" Idler

Locking Screw

"Go" Idler

Eccentric

Figure 1. Rocker Arm Assembly

tighten locking screws excessively so as to prevent
stripping the fine threads.

4. With the rewind arm down, rotate the stop cap-
stan eccentric shaft (Figure 27) clockwise while facing
the rear of the transport to obtain 0.020 inch between
the co capstan and the co idler (Figure 1, adjust-
ment 4). ’

5. With the rewind arm raised, loosen the two lock-
ing screws of the mechanical centering device ( Figures

6 (8-15-64)

"' Go-Stop" Idler

Eccentric

"Stop" Idler

etaining Nut

Sleeve

Preliminary Adjustments

@ ""Stop" capstan maximum gap
@ "Go" idler maximum gap
@ "Stop" idler maximum gap

@ "Stop" capstan 0.020 gap

@ Equal gap mechanical centering device

4, 29). Shift the centering device to provide equal
distance between the co capstan and its idler and the
stop capstan and its idler (Figure 1, adjustment 5).

TAPE TRACKING ADJUSTMENTS

The preliminary tracking adjustments must be made
prior to these adjustments.



1. Turn on power, load tape, and initiate tape move-
ment from either the ce panel on the control unit or
the tape tester.

2. With tape moving forward, slightly loosen the
locking screw and adjust the co idler so that tape passes
through the transport flat without signs of buckling or
flutter. Tape should run flat from column to column,
particularly between the two capstans, between the
right rewind arm and the drive capstan, and at both
tape guides (Figure 8).

Adjust for above by turning the co idler hex nut ec-
centric counterclockwise until buckling occurs. Rotate
the eccentric clockwise until tape runs flat. Continue
clockwise rotation until tape starts to buckle again.
Position the co idler hex nut eccentric midway between
the two extremes of buckling and tighten the locking
SCrew.

CAUTION
The locking screw has very fine threads. Do not
tighten excessively.

3. Initiate a low-speed rewind and observe for buck-
ling as indicated in Figure 8. If tape runs flat, no
further adjustment is required. If the tape does not
run flat, readjust as indicated in step 2 for the forward
direction. Some slight buckling is allowed in the back-
ward motion. Obtain the best possible flatness in the
backward direction while maintaining perfect forward
flatness.

4. Press the start, reset, low-speed rewind, and
reset keys in sequence. Now tape should be checked
for even tracking between the front and back of the
vacuum columns.

If tape continually rubs against either the front or
back of the right vacuum column where tape enters and
leaves, a slight readjustment of the co idler may be
necessary.

If tape continually rubs against either the front or
the back of the left vacuum column or shifts from side
to side, loosen the two mounting screws at the front of
the left rewind arm idler bracket ( Figure 8) and posi-
tion the idler to obtain minimum front-to-rear shifting
of tape. Tighten screws and observe tape again in the
forward-reverse motion, A flashlight and dental mirror
are useful to observe tape motion.

Norte: Forward tracking is most important.

There may be some slight side shift immediately
following a reversal of tape, but the tape should im-
mediately assume the same path in the forward direc-
tion. This is necessary, for a shifting tape path will
cause skew problems.

Note: Rocker arm final adjustments must now be
made.

If proper tape tracking cannot be obtained by means
of the adjustment procedure:

a. Check the rewind arm idlers for excessive end
play. Idler end play should be barely per-
ceptible.

b. Check for a spring-type washer on the left re-
wind arm shaft. The washer is located between
the left rewind arm upper spur gear and the
shaft bushing behind the main casting. If
washer is present, remove. When reassembling
components, the upper spur gear should be
positioned on the shaft so that the left rewind
arm assembly is to have no end play, but also
should not bind when the solenoid raises the
arm.

c. Check defective or binding rocker arm as-
sembly.

d. Check the drive or stop capstan for an ellipti-
cal shape or a bent shaft.

e. Check for dirty tape transport.

f. Check for installation of rocker arm spring be-
ing in backwards.

g. Tape cleaner blade bent or crooked.

h. Erase head touching tape.

STOP-START ADJUSTMENTS

If the rocker arm adjustments are correct, the start-
stop timings should be within the specified limits.

1. Use the tape tester as follows for checking start-
stop time.

a. Load tape unit with tape written continuously
in track 8.

b. Connect oscilloscope probe to REap hub on tape
tester and set read scan selector switch to 8.

c. Connect oscilloscope sync lead to co sync hub
and sync on external minus. This emits a con-
stant multivibrator signal even when the co
switch is off.

d. Set read-write toggle switch to REaD.

e. Place motion switch to START-sTOP position.

2. For forward start time, sync oscilloscope on rise
of co and adjust time base for 1 ms/cm. The start en-
velope should be similar to Figure 2. Start time should
be within limits specified in the start- stop parameter
table.

If the start envelope does not meet the requirements
specified, adjust the timing of the variable single-shot
located at 6C06 with a potentiometer located on the
sMs circuit card. Figure 2 includes actual oscilloscope
photographs of correct and incorrect start envelopes.

3. For forward stop time, sync on fall of co and ad-
just oscilloscope to give a stop envelope similar to
Figure 2. Stop timing limits are shown in the table;
however, the stop envelope is not critical and irregu-
larities in its shape do not necessarily indicate faulty
operation. Figure 2 shows actual oscilloscope photo-

7330 CERM (8-15-64) 7
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STOP ENVELOPE

Figure 2. Forward-Backward Envelopes

graphs of variations in the stop envelope that still per-
mit proper operation.

Instead of the ideal stop envelope shown in Figure 2,
the envelope may have an irregular shape indicated by
the dotted outline. Stop time should be measured to the
last 50 percent point before tape motion stops. A final
burst may occur as shown by the dotted portion of the
figure. If the amplitude of this burst is not greater than
40 percent of the total amplitude, the burst will not
affect the operation of the tape unit.

4. For backward start-stop time, operate tape unit
in backward start-stop status and check that envelopes

8 (8-15-64)

Note: This start envelope is unsatisfactory
because of dip in waveform beyond
5.0 ms. If start envelope cannot be
corrected by adjusting the "GO A"
single=shot, look for binds or defec-
tive rocker arm.

Good

Good

are within the limits shown in the table.
5. For check of stabilization point, refer to the fol-
lowing table. 5
Note: The backward-start-stop characteristics are of
secondary importance. If difficulties arise in attaining
correct start-stop envelopes, check the following:
a. Loose moving coil mounting screws and loose set
screws in the linkages.
b. Dirty vacuum columns causing tape drag.
c. Left rewind arm set too low (less than 0.020 inch
clearance), causing tape to drag.
d. Bind in co nylon idler of the rocker arm assembly.



e. Worn rocker arm assembly pivots.

Loose set screws in the rocker arm assembly at

either end of shaft.

. Binds in the moving coil linkage.

. Moving coil not positioned properly.

Nut loose on main driven pulley.

Check for a defective co A driver. It can cause a

slow start time (3 ms) and a long stop time (6 to

7 ms).

k. Partially shorting or grounded co and stop coils.
The co portion of the moving coil should have a
resistance of 42 ohms; the stop portion, 14 ohms.
An open stop coil winding can cause a long stop
time (9 ms). A stop coil is only used on machines
below s/x 16203.

1. If it becomes necessary to replace the rocker arm
shaft bushings due to excessive wear, the following
precautions should be observed.

The front and rear bushings should be replaced at
the same time. This is necessary because there is the
possibility of damaging either or both old bushings
during removal. The bushings can be removed by use
of a %-20 tap, driving lightly on threaded end of tap.

The rear bushing is installed first, as it is driven in
until its shoulder contacts the casting. (See sketch.)
The front bushing is then driven in only far enough
to allow the rocker arm idlers to contact their respec-
tive ‘stop and go capstans centrally. The rocker arm
should be trial fitted as the front bushing is being in-
stalled. If the front bushing is driven in too far, the
rocker arm frame will contact the main casting, making
adjustment of the rocker arm impossible.

lesl

=l

P/N 556720 Front Bushing P/N 599669 Rear Bushing

Drive in Flush

Front Bushing

STOP-START PARAMETER LIMITS
LIMITS AND POINTS OF MEASUREMENT
Measured from rise of o to point where
displayed waveform attains 50% of
average peak-to-peak amplitude;
should be 2.5 0.4 ms.

PARAMETER
Forward Start

Measured from fall of co to point where
displayed waveform diminishes to
50% of average peak-to-peak ampli-
tude; should be 4.0 £1.0 ms.

Measured from rise of Go to point where
displayed waveform attains 50% of
average peak-to-peak amplitude;
should be 2.5 0.4 ms.

Measured from fall of co to point where
displayed waveform -diminishes to
50% of average peak-to-peak ampli-
tude; should be 4.0 1.0 ms.

Measured from rise of co to point where
peak-to-peak amplitude of displayed
waveform attains 100 +5% of aver-
age peak-to-peak amplitude; should
occur not later than 5 ms after rise
of co.

Forward Stop

Backward Start

Backward Stop

Stabilization Point

ON-LINE SCOPE CHECK

To insure good tracking adjustments, the following pro-
cedure should be followed. This is to be done on-line.

1. Write a series of long records (500-1000 characters
each) with a minimum “go down” time of 20 ms be-
tween records.

2. Rewind tape.

3. Sync scope on the eight-bit track; display the C
and 1 track simultaneously.

4. Observe the scope while reading tape in a con-
tinuous forward motion.

5. Observe scope while reading tape after a back-
space operation.

6. Any pronounced variance or shift of an entire
group of bits in either channel with respect to the other
channel indicates a bad tracking adjustment.

Single-Shot Timings

SERVICE CHECK

Single-shot timings are shown in the following table.
Adjust all single-shots as close as possible to the
nominal values shown; however, the single-shots have a
%2 per cent tolerance, and the high and low limits are
given for convenience. Do not change the adjustment
of a single-shot if the tape unit is operating properly
even though the timing differs from the value shown.

OUTPUT PULSE DURATION

SINGLE-SHOT SYSTEMS MIN NOMINAL =~ MAX
Rew Fwd to Bkwd 73.20.01 196 ms 200 ms 204 ms
Rew Fwd to Bkwd* 73.20.05 196 ms 200 ms 204 ms
Go A 73.20.05 Adjust for proper start envelope
(about 2 ms)

GoB 732005 5.88ms 6ms 6.12 ms
Lp Delay** 7320.10 882ms 90ms 91.8ms
Lp Pick 7320.10 62.72ms 64ms 65.28 ms
Stop** 7320.10 343ms 35ms 3.57ms
Capstan Bkwd-Fwd 73.20.15 44.1 ms 45ms 459 ms
Echot 73.30.01.2 882us Qus 9.19 us

*Replaced with R-c network on machines above s/N 16202
(Systems 73.50.10.0).
**Eliminated on machines above s/N 16202.
tEliminated on machines above s/n 14882.

7330 CERM (8-15-64) 9



ADJUSTMENT

The timing of a single-shot is adjusted with a potenti-
ometer on its sMs card.

Timing duration is checked on an oscilloscope con-
nected to the single-shot output terminal as deter-
mined from Systems diagrams.

Read-Write Head Assembly (Figure 24)
SERVICE CHECK

Inspect head surface for pits, scratches, and uneven
wear. Uneven or worn surfaces provide poor tape con-
tact and cause low signal strength resulting in read-
write errors. Check tape guides for free movement of
the rollers.

Clean the head and tape guides with cotton-tipped
sticks and 1BM tape cleaner. Also clean underside of
the erase head and the inner head shield.

CavuTtION

Do not use excessive cleaning fluid as it will leach
oil from the permanently lubricated tape guide
bearings. Do not allow cleaning fluid to come in
contact with magnetic tape, as it may attack the
oxide binder material. Head cleaning should be
performed by the customer only after he has been
given adequate instructions.

INNER HEAD SHIELD ADJUSTMENT (FIGURE 5)

The purpose of the inner head shield (Figure 24) is
to prevent write gap flux from reaching the read head.
When current is reversed in any of the write head coils,
the maximum feed-through measured at the output of
the read preamplifiers must not exceed 0.40v peak-to-
peak. Make the following adjustments, assuming that
the read preamplifiers are adjusted to give an ouput
of 8.8v peak-to-peak when reading while writing tape
at high density, as outlined under Read Preamplifier
Adjustment.

1. For an initial adjustment, move H-shield to a
position shown in Figure 5. The middle of the H-shield
should be %5 to ¥ inch to the left of the read-write
head laminations.

2. Mount a reel of tape and put tape unit in load
status. Remove the capstan motor plug to prevent
tape movement, thereby preventing reading bits from
tape.

3. Initiate a write operation from the control unit
or from the field tape tester and use the oscilloscope
to measure the write circuit feed-through at the out-
put of the read preamplifiers. Make certain that writing
takes place in phase in all tracks and measure output
of all read amplifiers. When operating from a field
tape tester, reset tester occasionally to ensure that
writing takes place in phase.

4. Should the feed-through be more than 0.40v peak-
to-peak on any track, loosen the head shield mounting

10 (8-15-64)

block screws and reposition the shield, using as little
spring pressure as possible, to reduce feed-through to
0.40v or less.

Nork: If difficulty arises in attaining this adjustment:

a. The r/w head assembly may have to be de-
magnetized with a magnetic degausser (p/N
451064).

b. Check for small washers under the H-shield
mounting plate. Replace with larger washers
or replace the H-shield mounting plate.

5. Recheck feed-through on all other preamplifier
outputs to verify that they are still within tolerance.
6. Replace capstan plug when finished.

READ SKEW ADJUSTMENT (MECHANICAL)

The step-by-step procedure for adjusting read head
skew follows. For more information on read skew see
Read Skew in the General Information section of this
manual. Before proceeding with the adjustment of
mechanical skew, make the following checks to insure
that a double tape path does not exist. This check may
result in the readjustment of the left rewind idler,
which is very critical and contributes to tape tracking
and skew problems.

1. Mount a tape and write all bits.

2. Rewind Tape.

3. Sync oscilloscope on the output of the read pre-
amplifier for the 8-bit track and initiate a read
operation.

4. Observe the output of the 1-bit and the C-bit pre-
amplifiers. Invert one of the signals and observe the
shifting of the two tracks relative to each other. The
1- and C-bit tracks may not be aligned; at this time we
are only concerned with the relative shifting of the
outer tracks.

5. Hold the start key pressed and press and release
the reset key repeatedly to start and stop tape. The
1- and C-bit tracks should not shift more than one to
two microseconds in relation to one another.

6. If shifting is excessive, the left rewind arm is out
of adjustment.

7. To adjust:

a. Loosen the two screws holding the rewind
pulley plate to the rewind arm.

b. Manually position the idler to achieve mini-
mum shifting of the 1- and C-bit tracks.

c. When tightening the holding screws, the lower
screw must be tightened first.

d. Observe the 1- and C-track signals while start-
ing and stopping tape motion; recheck to insure
that a minimum amount of shifting exists.

Proceed with mechanical read skew adjustment.

Read head skew is adjusted by a spring-loaded screw
positioned to the right of the head assembly (Figure
24). Before checking or adjusting the read head skew,



clean the head carefully and be sure the read pre-
amplifiers and tape tracking adjustments are correct.

1. Mount master tape p/N 461096, and load tape
unit.

2. Sync oscilloscope on output of eight-bit track
read preamplifier and initiate a read operation from
the tape control unit or tape unit field tester.

3. Observe oscilloscope and adjust head positioning
screw until peaks of track 1 and C pulses occur at the
same time.

NotEe: Set oscilloscope triggering to negative ex-
ternal, 2 us/cm, and .5 v/cm, and observe negative-
going read pulses while making the skew adjustment.
This precaution is necessary because the master skew
tape, /N 461096, is generated and checked to negative
pulses.

A skew adjusting screw in either of two sizes is
used in production of the 7330 tape unit. One size
requires a ¥g inch hex wrench, »/N 116574. The other
size screw requires a %: inch hex wrench, p/~N 451553.

4. Check remaining tracks and record time dis-
placement of all tracks (leading or lagging). The max-
imum skew (most leading to most lagging track) should
‘not exceed 3.0us. When recording skew, use + for lead-
ing and — for lagging.

Note: If skew is more than 3 ps, check tracking ad-
justments.

WRITE SKEW ADJUSTMENT ( ELECTRICAL )

The following text provides two procedures for adjust-
ing write skew on the 7330 Magnetic Tape Unit; a
simplified alternate procedure is given first, followed
by the previously published detailed procedure.

For detailed information and the explanation of the
write skew adjustment steps see “Write Skew” in the
“General Information” section.

Write skew is determined by measuring skew at the
output of the read preamplifiers while writing all bits
in all tracks. This skew is actually the combined read-
write skew. To find the write skew, subtract the read
skew measured previously from the read-write skew.
Write head skew is corrected by adding increments of
delay to the write sample pulse of the various tracks,
as needed.

Simplified Procedure:

1. Mount master skew tape and adjust mechanical
skew; sync minus external on 8-bit.

2. Check and record read skew in each track.

3. Mount write tape; sync minus external on 8-bit;
write all bits.

4. Adjust the write skew delay taps to give the same
delay (to the nearest tap) as recorded when reading
the master skew tape.

5. To check the write skew settings, write a con-
tinuous record of all bits; rewind, read back and

compare to master skew tap readings.

Detailed Procedure:

The detailed procedure for determining and correcting
write skew is as follows:

1. Remove the reel of master tape used previously,
and mount a reel of regular tape. Load tape unit.

2. Set taps on delay line for zero delay in all seven
channels.

3. Sync oscilloscope on track 8.

4. Initiate a write operation from the control unit,
and write all bits in all tracks.

5. Check and record skew at the output of the read
preamplifier for each track. This is the combined read-
write head skew. When recording skew use + for lead-
ing and — for lagging.

6. Subtract read skew, recorded previously, from
read-write skew. This is an algebraic subtraction. The
result is write skew, and the time displacement be-
tween the most leading and lagging track should not
exceed 6ps.

7. Make most lagging track a zero reference by add-
ing the amount equal to this skew but opposite in sign
to all tracks.

8. Adjust delay line tape for tracks, as required, to
bring read-write skew as close to the recorded read
skew as possible.

TIME ( IN MICROSECONDS)

TRACK C B A 8 4 2 1
Read-Write Skew +2 0 41 0 -1 -1
(Recorded while
writing bits in all

tracks)

Read Skew (Recorded +1 0 +2 0 -1 -1 +1
during read skew

adjustment)

Actual Write Skew +1 0 -1 O 0 0 -1

Most lagging
tracks

Add +1 41 +1 +1 +1 +1 +1
Delay to be added to 2 1 0 1 1 1 0

correct write skew

~NoTE: Each increment of delay equals 1.25 microseconds.
Select tap that will come closest to the computed delay.

TAPE GUIDE ADJUSTMENT

The tape guides, which are part of the head assembly,
are factory-adjusted and do not require field adjust-
ment.

CAuTION

Never remove tape guides from the head assembly,
as proper alignment with the head will be lost. If
a tape guide becomes worn or defective, replace
the entire head assembly.

REMOVAL OF HEAD AND TAPE GUIDE ASSEMBLY

1. Remove the head cover by removing the rewind
arm handle and the cover mounting screws.

2. Remove the head shield mounting block from the
head assembly.
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3. Remove the two cable connectors from the head
assembly.

4. Remove the head and tape guide assembly mount-
ing screws.

5. Remove the photocell mounting bracket from the
guide stand-off.

6. Pull head assembly forward and remove ground
wire from rear of head.

7. Lift the head and guide assembly out of the
transport.

8. To replace the head assembly, reverse the re-
moval procedure. Allow the head assembly to assume
the lowest position on the casting that the mounting
screws will permit.

9. After the head is replaced check tracking, pre-
amplifier level, and skew.

Read Preamplifier

Preamplifier gain is adjusted by a potentiometer on the
amplifier card. Before checking or adjusting the pre-
amplifiers, clean the read-write head thoroughly.

PREAMPLIFIER SERVICE CHECK

Adjust the preamplifiers to provide an output of 8.8v
peak-to-peak while writing all bits at high density. A
properly operating preamplifier should be capable of
producing a minimum of 10v peak-to-peak when oper-
ated at maximum gain. When checking or adjusting
the preamplifiers, use standard signal level tape p/N
461108. If a standard signal level tape is not available,
use an average customer tape and set preamplifiers for
8.4v peak-to-peak.

ADJUSTMENT

Nortk: Preamps should be checked any time track-
ing adjustments are changed. Final adjustments to pre-
amps must be made on line using a calibrated scope
probe. Make certain all bit tracks are the same ampli-
tude. A difference in signal amplitude between tracks
aggravates skew conditions.

1. Set density switch on tape unit to high density
position.

2. Initiate a write operation from the control unit
and write all bits in all tracks.

3. Observe output of preamplifier on oscilloscope
while turning preamplifier gain control to maximum.
With maximum gain, preamplifier output must be 10v
or more, peak-to-peak.

4. Adjust preamplifier gain control to provide an
output of 8.8v peak-to-peak.

5. Perform steps 3 and 4 on all seven read pre-
amplifiers. .

6. Make final preamplifier adjustments on line using
a calibrated scope probe.
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Moving Coil and Linkage Assembly (Figures 4, 27)
SERVICE CHECK '

1. Lubricate the moving coil linkage and pivots as
required using 1BM 6 oil sparingly.

2. With the rewind arm raised:

a. Check the moving coil linkage for a 90 degree
relationship as shown in Figure 4.

b. Check that the moving coil is half way be-
tween its limits when the linkages are at 90
degrees.

3. With the rewind arm lowered:

a. Check to see that the moving coil bobbin does
not hit the top of the magnet in the down
(stop) position. Check by looking through
the holes in the bobbin (Figure 4).

b. Check to see that the side of the bobbin does
not touch the side of the casing in the up (co)
position ( Figure 4).

c. Check for free movement of the linkage by
pushing the moving coil in the up (co) posi-
tion and releasing it. It must fall back to the
down (stop) position freely.

NotE: For machines which incorporate the magnetic
stop slug (Figure 28), 3C is done with the stop slug
removed.

4. Check co and stop coils for 42 ohms and 14 ohms,
respectively. For the machines with the stop slug, there
is only a co coil. This should read between 41.4 and
56.4 ohms.

ADJUSTMENTS

1. The 90 degree relationship between the linkages
at the midpoint of the moving coil travel limits is ad-
justed by a combination of horizontal and vertical
positioning of the moving coil assembly with the re-
wind arm raised.

To obtain vertical positioning, slightly loosen the
three screws that hold the moving coil assembly on
its mounting plate (Figure 24). Some machines have
the bracket without elongated holes for vertical posi-
tioning. Attain the best possible adjustment.

To obtain horizontal positioning, slightly loosen the
two screws that hold the moving coil mounting plate
on the tape transport casting.

2. Lower the rewind arm and determine that the
moving coil does not bottom on the pole piece in the
down (stop) position by looking through the holes in
the moving coil bobbin. Check that the bobbin does not
strike the side of the pole piece in the upward (go)
position. Also check for free movement of the linkage
by pushing the moving coil into a go position and re-
leasing it; it should fall back to a stop position freely.
If the linkage is not free, check for binds. It may be
necessary to reshim the moving coil assembly. (See



following procedure for removal of the moving coil
assembly.)

Note: If the machine has a magnetic stop slug, it
must be removed to attain free movement of the link-
age. Loosen screw holding moving coil to linkage and
slide out slug.

REMOVAL AND REPLACEMENT

1. Unload tape and turn power off.

2. Remove capstan main drive belt from the motor
pulley.

3. Remove the plastic cover from the moving coil
assembly.

4. Disconnect the moving coil leads from the edge
connector.

5. Remove the spring clip from the stud on the trip
lever (Figures 4, 27).

6. Loosen the two screws that hold the moving coil
mounting plate to the main casting.

7. Remove the shims located between the mounting
plate and the main casting,.

8. Ease the link from the stud on the trip lever and
slide the moving coil assembly down and out.

9. Replace in reverse order checking for:

a. The 90 degree relationship of the linkages as
shown in Figure 4. Refer to adjustment 1.

b. Free movement of the linkages when the
mounting plate screws are tight and the spring
clip is in place on the stud. Refer to adjust-
ment 2.

10. Recheck entire tape transport adjustments. Refer
to tape transport adjustment procedure.

Rocker Arm Assembly (Figure 1)
SERVICE CHECK

1. Inspect the two nylon idlers in the rocker arm
assembly for oxide build-up, worn or uneven surfaces,
and freedom of rotation. Clean idlers with approved
1BM cleaner and a lint-free cloth.

CAUTION
Do not use excessive cleaner, for it will leach oil
from the inside bushings.

2. Lubricate inside bushings of stop and co idlers
using 18M 6 oil sparingly. Do not allow oil to get on to
the surface of the idlers.

3. Observe tape moving through the transport for
signs of buckling (Figure 8). If tape does not lie flat,
adjust as outlined under “Tape Tracking Adjustments.”

ADJUSTMENTS
After tape tracking adjustments, make the following
adjustments:

1. With power off, disconnect capstan drive motor
plug. Turn power on and thread tape under the rocker

arm assembly. (This is done to have tape in column so
the co coil may be energized in stop and go conditions
while adjustments are made.) Lower the rewind arm;
the clearance between the drive capstan and go idler
should be parallel. If not, adjust the stop idler eccentric
to obtain this parallelism (Figure 1).

2. Loosen the nut holding the stop capstan (Fig-
ure 24), and rotate the stop capstan eccentric shaft
clockwise (facing the rear of the tape transport, Fig-
ure 27) until the gap between the drive capstan and
the co idler is 0.012 inch (free to light drag) and
0.014 inch (snug, Figure 1).

3. Raise the rewind arm, turn power off, and replace
capstan motor plug.

With the rewind arm lowered, insert a 0.007 inch
feeler gage between the drive capstan and its idler.
Insert a 0.007 inch feeler gage between the stop capstan
and its idler (an 1BM card may be used). Raise the
rewind arm cautiously and check the moving coil for
a change of position. If the position changes, loosen
the mechanical centering device locking screws (Fig-
ures 4 and 29) and reposition the centering device
which results in no movement of the moving coil while
the arm is being raised.

REMOVAL

Remove the rocker arm assembly as follows:

1. From the rear of the tape transport, loosen the
two setscrews that hold the trip lever on the rocker
arm shaft. (The side setscrew must be loosened until
at least two threads are visible, Figure 27.)

The rocker arm shaft has a flat surface near the end
to provide a seat for the side setscrew.

2. Remove the rocker arm assembly from the front
of the tape transport by pulling forward. Note the
position of the flat surface near the end of the shaft
so that the rocker arm can be replaced in the same
position.

REPLACEMENT

1. Install a rocker arm assembly from the front of
the tape transport.

2. From the rear of the tape transport, push the
trip lever on the rocker arm shaft so that there is no
noticeable end play in the shaft.

Be careful to align the flat surface of the shaft with
the side setscrew in the trip lever collar. Tighten the
setscrew on the flat surface first.

"3. Check the rocker arm for binds and perform the
complete tracking and start-stop adjustments.

Capstan Drive Assembly (Figure 3)
SERVICE CHECK

1. Inspect the drive belt for wear. Clean with ap-

- proved cleaner.
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Figure 3. Capstan Drive Assembly

2. Check tension on capstan assembly drive belt. It
must not be too tight, for binds can occur between
the timing belt and its pulleys.

3. Inspect drive capstan for oxide build-up and wear.
Clean with cotton applicator slightly dampened with
tape cleaner.

4. Do not lubricate bearings of the capstan shaft,
for they are permanently lubricated.

5. Check drive shaft for binds.

ADJUSTMENT

The capstan motor drive belt tension is the only field
adjustment to be made on the capstan drive assembly.

1. Loosen capstan motor mounting screws.

2. Move motor to provide belt tension that will
permit .25 inch of belt deflection when 0.5 pound (227
grams) of force is applied midway between the
pulleys.

3. Tighten motor mounting screws.

4. Close tape transport gate and recheck belt tension.

If belt is not correct with gate closed, repeat steps 1,
2 and 3.

REMOVAL AND REPLACEMENT

1. Remove drive belt.

2. Remove drive capstan from front of tape trans-
port.

3. Remove three assembly mounting screws.

4. Remove assembly from rear of unit.

5. Replace in reverse order.

If the capstan drive shaft bearings develop trouble,
they may be replaced as follows (Figure 3):

1. Remove drive capstan from front of tape transport.

2. Remove drive assembly from the tape transport.

3. Remove nut and washer.
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Drive Shaft Housing
Shaft

Mounting Screws(3)

LTI

Bearings

Driven Pulley

4. Loosen two set screws.

5. Remove driven pulley and spacer from shaft.

6. Remove three counter sunk screws and bearing
retainer ring.

7. Slide out entire capstan drive shaft.

8. Replace bearings. The two rear bearings are re-
placed as a pair. Assemble rear bearings with un-
shielded sides together. The front bearing cannot be
removed, for it is cemented in.

9. Assemble and mount in reverse order.

Note: When replacing driven pulley, partially
tighten two set screws; then securely tighten nut, and
finally, completely tighten two set screws.

Left and Right Rewind Arm Assembly (Figure 24)
SERVICE CHECK

1. Inspect the left and right rewind arm idlers for
binds and nicks (Figure 24).

2. Check both rewind arms for proper adjustment
as specified under “Adjustment.”

3. Clean rewind arm idlers with a clean cloth and
approved cleaner. Do not use excessive cleaning fluid,
as it will leach oil from the permanently lubricated
bearings.

4. Check action of dashpot (Figures 4, 29) to
insure that it provides sufficient cushioning when the
rewind arm is lowered. Make check by first lJowering
rewind arm slowly; no dashpot action should be felt.
Lower the rewind arm again with somewhat greater
speed. At this time the dashpot should produce some
resistance to the movement of the rewind arm. Full
dashpot action should provide gentle contact of the
head shield against the read-write head when the re-
wind arm is lowered vigorously.



CAUTION

Check the dashpot carefully. If the dashpot is
not operating properly, the head may be damaged
by lowering the rewind arm too vigorously.

5. Check for a 0.003 to 0.005 inch clearance between
the right side of the erase head and the tape when
the rewind arm is lowered.

6. Check for a shoulder type screw in the upper
mounting of the dashpot bracket. For efficient opera-
tion, a shoulder type screw should be used.

ADJUSTMENTS

Check rewind adjustments with power off.

The left rewind arm is adjusted by two limit-stop
screws accessible from the rear of the tape transport
(Figures 4, 29). The right rewind arm is adjusted by
moving the right rewind arm idler mounting bracket
(Figure 6).

Be sure that the upper and lower positions of the
rewind arms are controlled by the limit screws and
not by the dashpot, arm-raising solenoid, or the erase
head mounting bracket.

Note: Whenever the rewind arms are adjusted, the
inner-head shield, erase head, photocell, and the re-
wind arm switch adjustments must be rechecked.

The rewind arm adjustments are:

1. With the left rewind arm raised and tape taut,
there should be a minimum of 0.100 inch clearance
between the rewind arm mounting bracket and the
front flange of the left column upper idler. There
should also be a clear tape path through the right tape
guide area (Figure 7). It is permissible to have the
upper side of tape touching the drive capstan. Make
adjustment with the upper limit stop screw (Figures
4,29).

2. With tape removed and the rewind arm in the
down position, there should be a 0.030 to 0.060 inch
clearance between the lower surface of the left re-
wind arm idler (not the flange) and the lower inside
surface of the left vacuum column (Figure 7). This
clearance is obtained by adjusting the lower limit stop
screw.

Note: If machine has a rewind arm down stop ec-
centric as shown in Figure 6, the clearance is not at-
tained by the lower limit stop screw. To attain the
clearance, loosen pivot locking screw, rotate ecgentric
for clearance, and tighten screw. e

3. With the rewind arm in the down position and
no tape loaded, there should be a 0.020 to 0.045 inch
clearance between the right rewind arm idler bracket
and the upper right edge of the right tape guide block
(Figure 7). This clearance is obtained by loosening
the idler bracket mounting screws and shifting the idler

mounting bracket. Tighten screws and check ad-
justment.

Norte: If the right rewind arm idler bracket adjust-
ment is made following the replacement of the arm, it
may not be possible to obtain the required clearance.
In this case, it will be necessary to loosen the set screws
in the lower spur gear (Figures 4, 23) and rotate
the right rewind arm until the bracket touches the right
tape guide. Tighten the spur gear set screws and read-
just the right idler bracket as outlined in step 3.

If tape is observed to be rubbing the front or rear
of the left vacuum column, loosen the two mounting
screws at the front of the rewind arm idler bracket and
with tape moving forward, allow the idler to position
itself. Retighten the two screws and check tape position
by starting, stopping, and reversing tape motion to in-
sure that the tape does not have more than one posi-
tion during forward motion.

Load and observe the tape as it passes through the
rewind idler to see that it is not riding on either flange.
If the tape is riding either flange, remove or add shims
as necessary to correct the condition. The shims are be-
tween the idler bracket and the rewind arm casting.

ARM DOWN SWITCH ADJUSTMENT (FIGURES 4, 29)

The rewind arm switch contacts should transfer when
the rewind arm is within e inch of its lowered posi-
tion. To adjust the switch, loosen two screws on the
switch mounting plate. Position the switch, as required,
and tighten the mounting screws.

ERASE HEAD ADJUSTMENT (FIGURE 5)

1. Remove the inner head shield (Figures 5 and 24).

2. Slightly loosen the screws that secure the erase
head to its mounting bracket.

3. With power on, tape loaded, and the rewind arm
down, adjust the erase head to obtain 0.003 to 0.005
inch gap between the tape and the right side of the
erase head. The head should be parallel across the
width of the tape. The distance between the left side
of the erase head and the tape should be greater than
0.005 inch. Obtain adjustment by shifting bracket and
head. Tighten screws and check adjustments.

4. If the machine has a new type erase head (as
shown in Figures 5 and 22), the adjustment is done
in the following way, keeping the same clearances.

a. Loosen set screws and tighten center screw
enough for a snug fit.

b. For vertical adjustment, rotate bracket around
pivot. For horizontal adjustment, slide bracket
up or down.

c. If further adjustment is necessary, move
bracket up or down with upper set screws by
loosening one before tightening another.
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Figure 4. Moving Coil and Rewind Arm Linkages

d. When proper signal is obtained, balance set
screws and tighten the central pivot screw
securely.

Note: Make certain the erase head does not inter-
fere with the left tape guide assembly.

5. Check the erase head adjustment in the following
manner:

a. Write a section of tape with all bits in all tracks.
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b. Rewind tape to load point.

c. Disconnect the write head by removing the
cable paddle from panel location 6D26.

d. Again operate tape in write status and check
signal level at read preamplifier output for each
track. Signal level must not exceed 0.6 volt
peak-to-peak, or be less than 0.2 volt peak-to-
peak; if less than 0.2 volt, be certain that erase
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head does not touch tape. If it does, readjust
the erase head and recheck.
6. Replace the inner head shield and adjust as out-
lined under “Read-Write Head Assembly.”

ERASE HEAD POLARITY TEST

Whenever an erase head is replaced, the following test
should be made to determine if tape is being erased to
the proper polarity.

1. Starting from load point, write about 15 feet of
tape with all zeros in all tracks.

2. Rewind tape to load point and write a record of
about 80 characters.

3. Unload tape and check record with the dry bit
viewer p/N 461180. If erase head polarity is incorrect,
there will be seven bits written on tape about s
inch beyond the last character of the record. With
proper erase head polarity, there will be no bits or only
slightly noticeable bits written beyond the record.

Results can be verified by reversing the erase head
polarity and repeating the test.

DASHPOT ADJUSTMENT

Dashpot action is governed by two metering holes, one
at each end of the cylinder. Each hole is covered by an
adjustable tab. Adjust the lower tab to expose approxi-
mately half of the hole. Adjust the upper tab to expose
a barely perceptible opening. Readjust slightly to ob-
tain desired action as outlined under “Service Check.”

REMOVAL AND REPLACEMENT, LEFT REWIND ARM

Remove the following:

1. Screws in the rewind arm handle, head cover,
head shield block, and erase head mounting bracket.

2. Inner head shield mounting block from the arm.

3. Photocell assembly block.

4. Erase head mounting bracket from rewind arm.

5. Pivot spring block and spring from the pivot
bracket in the rear of the transport casting (Figure 4).

6. Spur gear spring (Figure 4).

7. Locking pin from the rewind arm lever hub in the
rear of the tape transport, and loosen the setscrews in
the upper spur gear.

8. Rewind arm by pulling forward.

Replace the left rewind arm by reversing the removal
procedure.

REMOVAL AND REPLACEMENT, RIGHT REWIND ARM

Remove the following;:

1. Rewind arm handle and head cover.

2. Read-write head cable connectors.

3. Inner head shield mounting block from the arm,
and lift the rewind arm to the upper position.
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4. Head assembly by removing the three mounting
SCrews.

5. Right rewind arm by loosening the setscrews in
the lower spur gear in the rear of the tape transport
and pulling arm forward. Replace the right rewind
arm by reversing the removal procedure.

SPUR GEAR SPRING REPLACEMENT (FIGURE 4)

With the rewind arms down the spur gear spring
should be located to the left of the gears (Figure 4).
One end is placed between the fourth and fifth tooth
of the upper gear, counting clockwise from the vertical
center line at the top of the gear.

The other end of the spring is placed between the
fourth and fifth tooth of the lower gear, counting clock-
wise from the vertical center line at the bottom of the
gear.

Check position of spring as follows: Without tape
in the transport, lower the rewind arms. Slightly de-
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Figure 6. Rewind Arm Adjustments

press the right rewind arm. If spring is properly ad-
justed, the arm will move downward slightly and then
return to its original position when released.

Rewind Arm Solenoid (Figure 29)
SERVICE CHECK

1. Check the solenoid and its mounting bracket for
loose screws.

2. Check solenoid for freedom from binds and for
proper operation by pressing the high-speed rewind
key while tape is in loaded status. The left rewind arm
lever should raise fully against the upper stop limit
screw.

ADJUSTMENT

The rewind arm solenoid is factory-adjusted and
should not require field adjustment unless replaced.



The solenoid must be positioned on its mounting
bracket so that, when energized, it will lift the rewind
arm beyond dead center. When the rewind arm is
down and the solenoid is de-energized, there should
be a slight clearance between the solenoid operating
stud and the upper end of the slot in the operating
link. This clearance allows for the rewind arm lower
limit stop adjustment.

Adjust the solenoid as follows:

1. Remove clip at lower end of solenoid operating
link and remove link from stud.

2. Remove one of the solenoid mounting bracket
screws and loosen the remaining screw.

3. Swing the bracket around until the solenoid
mounting screws on the rear of the bracket can be
reached.

4. Loosen the solenoid mounting screws slightly,
allowing the solenoid to be rotated on its bracket.

5. Swing solenoid into position and temporarily
place lower end of operating arm over stud. Rotate
solenoid until operating stud touches top of slotted hole
in arm; then rotate counterclockwise to provide slight
clearance (about 0.016 inch).

6. Tighten solenoid holding screws and replace
screw in mounting bracket.

7. Place operating arm on stud and replace clip.
Check for proper operation.

N
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Mounting Bracket
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Figure 7. Tape Path for High-Speed Rewind

Head

Read/Write

Reel Drive System (Figure 25)

The drive system for each reel consists of a reel hub
and shaft, electromagnetic brake, drive motor, and belt.
Figure 9 shows the tape reel motor and brake circuits
with a chart showing which relays are picked for a
particular operation.

SERVICE CHECK

1. Inspect the reel drive components for loose or
worn parts.

2. Drive belts should not be tight, for binds can
occur with the timing belts and their pulleys. Proper
tension is checked by pressing on the belt midway
between the driving and driven pulleys. A pressure
of 0.5 pound (227 grams) should deflect the belt a
maximum distance of 0.5 inch.

3. Inspect reel hub and rubber latch ring for wear
and dirt. Clean with approved cleaning fluid.

4. Clearance between the reel brake armature and
the brake magnet should be at a minimum as shown
in Figure 10. Brake armature must not rub against
brake magnet at any point around armature.

5. Lubricate reel knob threaded section lightly with
1BM 24 grease. The reel shafts and drive motors have
sealed bearings and do not require further lubrication.

N S

Left Rewind

Right Column Idler

Right Rewind 2 |

Drive Capstan

Stop Capstan
A/—Rewind Idler
.

Rocker Arm

Right
Tape
Guide
Adjust left rewind arm
upper limit stop screw so
that tape does not touch
right tape guide
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Figure 8. Tape Path for Low-Speed Rewind and Read-Write Operation

6. Periodically check the two nuts on the reel driven
pulley shaft for tightness.

ADJUSTMENT, BELT TENSION

1. Loosen reel drive motor mounting screws and
shift motor to obtain proper belt tension. (Motor
mounting has slotted holes. )

2. Tighten motor mounting screws and recheck belt
tension with the tape transport gate closed.

ADJUSTMENT, ARMATURE CLEARANCE ( FIGURE 10)

Reel brake armature clearance should be adjusted
when a brake becomes overly noisy (audible clacking).
Clearance between the armature and the fixed part
of the brake will increase with wear and will vary at
different points around the brake due to uneven wear.
The brake is adjusted by removing shims until the
armature is as close to the fixed part of the brake as
possible without touching at any point around the
circumference.
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Adjust the brake as follows:

1. Remove the reel drive belt.

2. Remove two nuts and two washers from reel
shaft and remove reel pulley.

3. Remove the brake cover held in place by four
screws.

CauTtioN

There may be magnetic particles inside cover. Do
not allow these particles to spill into the tape unit.
Clean the brake assembly to remove all metal
particles before reassembly.

4. Remove spacer.

5. Remove key holding hub on the shaft, and slide
armature and hub off of the shaft.

6. Remove shim.

7. Replace armature and hub, spacer, pulley, wash-
ers, and nuts to check whether armature touches fixed
part at any point around its circumference. Hand



(F9ST-8) WHHD 0€€L

I3

Left Reel

AN,
Brake
N o
R2AL Transform
R1AU vee———¢ o~
! ’_1‘_‘. o I—e——A
Dly 2 - AL
6 Commutator (6 sec)
R5AL oW —01
| +A 0o Left Reel Motor v / T gr -
- P! . P l
R5AU
Left Column cow
Switch o 1 2 3 / ,
Field
/ Coil ¢
“ DP2A
Brushes RTAL
[ - 5 oA {
=S Backspace Dly1-AU
© o (9 sec) P!
4
=S LS Rew -
Right Reel Motor JL'
1 +A -0 Brushes
R2BL
T Field Coil )
B f = \\ -48vde
CW s’
LI A |
v 1
. p | ) 1.
| CCcw oA
o v ? I R5BU
Column _ RSBL <
Switch "T Commutator
7
73.30.15.1
! R2BU
Status
Operation Picked Dropped Rich
ght Reel Brake
HSR R1,R2,DP2 |R5 AT -e—AA
LSR R5,DP1,DP2 | R1,R2
BKSP R5,DP1,DP2 | R1,R2
R-W DP1,DP2  |RS

Figure 9. Tape Reel Motor and Brake Circuit



Retainer (Do Not Remove)
Tape Tape

Reel Transport Key
Hub Gate Leaf
Spring
Nuts
-
l = |
] —
- ]
-
—
v
Brake
Mounting Peel
Screws (4) Shims
Minimum Tape Reel
. Clearance Pulley
Magnetic
Coil Armature
Washers
Hub (Flat-Lock)
Spacer

* Left and right movement

Figure 10. Tape Reel Brakes

pressure on the hub is not sufficient to check this por-
tion of the adjustment.

8. Repeat steps 5 through 7 until armature rubs on
fixed part of brake. Add the minimum amount of shims
that will permit the armature to turn without touching
the fixed part of the brake.

Early models of the 7330 tape unit employ a peel
type shim in the magnetic brake. The peel shim looks
like a single large shim but is actually made of very
thin leaves pressed together. Leaves can be peeled off
this shim by using a pocket knife.

When leaves are removed from a peel shim, they
cannot be reused; instead use one or more of the fol-
lowing shims:

0.002 inch, p/n 383913

0.003 inch, p/n 383914

0.020 inch, »/~ 383915

Later models of the 7330 tape unit employ the type
shims listed above and these can be removed and re-
placed as required.
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BRAKE REMOVAL AND REPLACEMENT

1. Remove reel hub from brake shaft at front of
tape transport.

2. Disconnect brake leads.

3. Remove brake mounting screws from front of tape
transport. Slide assembly from rear of unit.

4. Replace in reverse order.

High-Speed Rewind

Service Check

1. Condition the machine to rewind a full reel of tape
at high speed. The slack tape in the columns should be
taken up at slow speed for six seconds and at an in-
termediate speed for an additional three seconds. Then
the drive should go into high-speed rewind. About 2.2
minutes are required to transfer a full reel. At the end
of high-speed rewind, partial brake should be applied
to the left reel and partial brake to the right reel. Ad-
just the reel brakes so that, when the reels stop, tape
is not hanging in a loop between the reels. The reels
should not stop with tape stretched excessively tight
between the reels. Check this condition by pressing the
reel release key. The counterclockwise movement of
the left reel should be only slightly noticeable. Reel
movement greater than ¥ inch at outer edge of reel
indicates that R5 is maladjusted. Figure 6 shows the
tape path for a high-speed rewind.

2. Check for installation of ec 251864 and 251022.

3. Check for mechanical drag on tape reel hubs and
brakes. Pulleys and belts should be checked for align-
ment. These malfunctions may cause a slow inter-
mediate speed. If speed is still not corrected, change
timer 1, position 6 to 9 and/or change R13 from 25
to 15 ohms.

ADJUSTMENT

1. To adjust the slack take-up speed, load the ma-
chine with a full file reel and raise the load rewind
arm leaving slack in the vacuum columns.

2. Press the high-speed rewind switch.

3. With timer 2 on the relay gate set for a six-second
delay (Figures 32, 33), adjust the high-speed rewind
potentiometer R14 (Figures 47, 48) to remove all
slack tape from the columns during the six-second
delay.

4. Adjust timer 1 on the relay gate for a nine-second
delay before the motor takes up tape at its maximum
speed (Figures 32, 33).

Note: Adjustments 3 and 4 are not done on ma-
chines with s/~ 16203 and above ( Figure 42).

5. Adjust potentiometer R5 (Figures 47, 48) to pro-
vide minimum tape slack when a high-speed rewind
is ended. See Figure 9 for brake circuit.



Vacuum Columns

Service Check

1. Clean vacuum columns with a clean felt pad
dampened with water. Repeat with a clean felt pad
dampened with tape cleaner.

2. Inspect hinged column doors for chipped or
cracked glass and improper fit that could cause vacuum
leakage.

To test a vacuum column for leaks, attach one end
of a piece of magnetic tape to the outside of the column
with cellulose tape. Attach other end of tape to a gram
gage and loop the tape in the column. Insert another
short length of tape in opposite vacuum column, tape
both ends to the column to simulate a column-loaded
condition, and lower the rewind arm. With vacuum up,
a minimum force of 150 grams should be read on the
gram gage.

Norte: Vacuum column leaks may cause intermittent
errors.

3. Inspect column idlers (Figure 24) for freedom of
movement and proper adjustment. Improper adjust-
ment of a column idler can be noted by an oxide ac-
cumulation on the inner surface of the column or the
glass door.

CAUTION
Do not remove a column idler unless absolutely
necessary.

4. Remove tape oxide from column idlers by means
of a cloth moistened slightly with cleaner. Do not use
excessive cleaner as it will leach oil from the perma-
nently lubricated bearings.

ADJUSTMENT

A vacuum column door may require adjustment when
a new glass is installed or when sufficient vacuum can-
not be obtained. To adjust a column door:

1. Loosen the screws that hold the door hinges to
the underside of the column.

2. Position the door for a close fit at all points and
tighten the hinge screws.

3. Test the door fit by inserting a 0.003 inch feeler
gage between the edge of the column and the glass at
various points of contact. With the door closed, there
should be a drag on the gage at all points.

If a column idler is replaced, adjust it by trial until
the tape tracks properly within the column.

Pressure-Sensitive Column Switches (Figures 11, 25)

Four pressure-sensitive switches are located on the rear
of the tape transport next to the tape reel pulleys.

SERVICE CHECK

1. Inspect the pressure-sensitive switches for dirty,
loose, or misaligned contacts.
2. Check diaphragm for cracks.

ADJUSTMENT

The vacuum switch push rod should have 0.016 inch
clearance between the adjusting nuts and the transfer-
ring contact strap with no vacuum applied. Position
the adjusting nuts, as required, to obtain this condition.

REMOVAL, VACUUM SWITCH

1. Turn off all power to tape unit.

2. Remove the reel pulley shield.

3. Snap off switch cover.

4. Remove wires and plastic tubing from switch.

5. Remove switch mounting screws.

Note: Some components of these switches can be
replaced without removing the entire assembly.

Tape Cleaner Blade

Figure 12 shows the top and side view of the tape
cleaner blade in the 7330. The mounting bracket is
held to the left vacuum column by a set screw. The
blade is held to the bracket by a locating pin and two
screws.

CLEANING

Refer to step 12 under “Tape Transport Cleaning.”

REMOVAL AND REPLACEMENT

1. To remove the blade, remove the two screws that
hold the blade to the mounting block and lift out blade.

2. When replacing blade, make sure the blade is
parallel to the mounting block.

3. After installing a new blade, start and stop tape.
If tape shifts front to rear at the left vacuum column,
adjust blade so that this does not occur.

CavuTtioN
Do not push on top of blade.

Motors

The motors used in the 7330 have permanently lubri-

cated bearings. They require no further lubrication.
The vacuum motor is located in the vacuum blower

case. The motor and blower are replaced as a single

unit.

SERVICE CHECK

1. Check all motor shafts for binds by removing the
drive belts and spinning each shaft by hand. They
should coast to a smooth stop. Bent shafts can also be
detected by turning shafts by hand through 360 de-

7330 CERM (8-15-64) 23



Diaphrqgm—\ /——Push Rod

Contact Straps

Mounting Holes
Diaphragm §
Push Rod
Contacts
Q

Lower Strap Support

A

B

N/C (no vacuum)

Operating Contacts
N/O (closed with vacuum)

Figure 11. Vacuum Column Switch

grees and feeling for sticking and dragging.

2. Check all pulleys for tightness on their shafts.

3. Inspect all drive belts for wear and tension. Drive
belts should not be tight. The timing belts utilized
in the 7330 tape unit tend to bind if too tight. They
should be checked for adjustment as specified below.

ADJUSTMENTS

For adjustment of the tape reel belt tension and the
capstan belt tension, refer to “Reel Drive System”
under “Adjustment, Belt Tension” and “Capstan Drive
Assembly, Adjustment.”

For machines above s/~ 16675, adjust vacuum motor
input voltage for 187 vac. This is done by varying R1
(Figure 48) with power off.

Photosensing

The load point and end-of-tape photocells and lamps
are located in a block in the upper head assembly
(Figure 24).

SERVICE CHECK

To check the load point photosensing, load the tape
unit, making sure the load point reflective spot is well
to the right of the head assembly. Press low-speed re-
wind key on tape unit. The tape should stop when the
load point reflective spot is sensed, as it passes over
the head assembly.

End-of-tape photosensing can be checked by oper-
ating the tape unit in write status until the end-of-tape
reflective spot passes over the head assembly. When
this occurs, the tape indicator lamp should turn on.

To aid in testing and servicing the photocell sensing
circuits, place an end-of-tape reflective spot about two
feet from the load point spot on tape. This will elim-
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inate the time wasted in reaching the end-of-tape spot
on a full reel of tape.

Check wiring of potentiometer R16. Wires on ter-
minal A and the center tap may be reversed.

ADJUSTMENT

1. Adjust the variable resistor, R16, located in the
relay gate 7, to obtain 5*0.5 vpc across the series
combination of the load point and tape indicate lamps
(Figures 33, 34, 35, 42).

2. With the rewind arm raised and the tape taut
(Figures 5, 7), the entire width of the photocell block
should be approximately 0.020 inch from the tape. The
block will be approximately parallel lengthwise with
the tape.

PHOTOCELL REPLACEMENT

When a photocell is replaced in the block, align the
cell so that its eye is parallel to the edge of tape.

Door Interlock Switch (Figure 25)

SERVICE CHECK

1. Check switch operation to see that contacts open
when door is opened.

2. Close tape unit door and check to see that the
switch actuating lever is resting on the flat, not the
slope, of the actuating rod.

The adjustable stud at the end of the actuating rod
should not extend so far that the actuating rod does
not have overtravel when the door is closed.

ADJUSTMENT

1. Loosen locking nut on stud.

2. Turn stud to provide proper operation of the
actuating rod and the switch as outlined above.

3. Tighten locking nut and recheck adjustments.



Door Latch (Figure 21)

SERVICE CHECK

Check door latch for sufficient tension to prevent door
interlock pressure from forcing door open.

ADJUSTMENT

1. Adjust the latch stop so that roller strikes the stop
when the door is closed.

2. Adjust latch roller tension so that it overcomes
door interlock pressure when the roller is just over the
high point of the latch stop detent. Avoid excessive
tension on the latch roller.

Norte: If tension is still too strong with a minimum
adjustment, cut spring.

File Protect Mechanism (Figures 21, 25)
SERVICE CHECK

1. With tape unit power off, inspect the file protect
plunger and relay armature for freedom of movement.
2. Clean and lubricate sparingly with 1M 6 oil.

3. Mount a reel containing a plastic ring insert, and
with power off, check that the n¥P1-A contacts have a
minimum of 0.005 inch overtravel.

4. Turn on power and, with the N¥P1 relay energized,
check for a minimum clearance of 0.060 inch between
the plunger and the plastic reel insert.

ADJUSTMENT

1. Loosen the relay mounting screws and position
the relay to obtain proper adjustment.

2. Tighten mounting screws and recheck adjust-
ments.

Air Filter

The air filter is located in the top of the tape unit
directly behind the indicator panel ( Figure 23).
SERVICE CHECK

Inspect the filter for dirt; replace if dirty.

REMOVAL

To remove the filter, swing the tape transport gate open
and raise the indicator panel by rotating it outward
and upward on its hinges. The filter is held in place by
two clips. Loosen the two screws, turn the clips aside,
and remove the filter.

Power Supplies (Figures 45, 46, 47, 48)

The 7330 tape unit utilizes 3-phase 208 or 230 vac =+
10 per cent at the tape frame, at 60 cycles per second

#+ 0.5 cycles. On machines below s/~ 16203, the input
voltage is stepped down to 110 vac for the blower,
timer, and vacuum motors. On machines above s/N
16202, these motors operate on 208 or 230 vac.

For a 7330 tape unit to be used with 230 vac input,
the wiring changes necessary are:

1. Move wire on TB-4 to TB-5 located on the ferro-
resonant transformer in the —48 vpc power supply
(Figures 47, 48).

2. Move wire on 2 to 3 terminal of the isolation
transformer (p/~N 556643) in the —48 vpc power sup-
ply.

Note: This step is not done on machines with s/~
16203 and above. These machines do not contain this
transformer.

3. For machines, serial numbers 13144 and below,
having the old type *6, *=12 vbpc power supplies
(p/N 556751), move wire on TB2-10 to TB2-9 (Figure
46). For machines above this serial number having
the new *6, =12 vnc power supply (»/~ 337520), no
wiring change is necessary.

4. If the capstan motor has only a 208 vac input
(p/N 594233), replacement is necessary with a 230
vAC motor (p/N 383945).

5. For identification of 230 vac power input, place
decal 352604 to the plate holding the Burndy power
plug ( Figure 23).

%6, * 12 VDC POWER SUPPLY

The *6, +12 vbc power supply is used for the tran-
sistor logic on the sms cards and is regulated in the
tape unit. These supplies are adjustable and each
potentiometer is identified with the supply it regulates.
The supplies may have a tolerance of *0.5 percent.
Figure 46 shows the old type supply (»/~ 556751). The
supplies should be adjusted while the unit is in the
write status. The voltages should be read between the
back distribution panel and the ground plane. Figure
45 shows the new type supply (»/~N 337520).

—48 VDC POWER SUPPLY

The —48 vpc power supply is used for relay operation,
lights, and the tape reel motors. It is fixed and cannot
be adjusted (Figures 47, 48).

SERVICE CHECK

Inspect the power supplies for loose terminals, broken
wires, damaged cables, and leaking or defective filter
capacitors. Measure the output voltages from the vari-
ous supplies and check the operation of the circuit
breakers.

CLEANING

Use a vacuum cleaner to remove dirt from the power
supplies and surrounding areas.
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DANGER
Make certain that the capacitors are completely
discharged before cleaning the supplies.

Fuse Bail (Figure 13)

The fuse bail is operated by a pin which is ejected
from a fuse when it blows. The pin touches the fuse
bail and the actuator activates the microswitch, open-
ing the N/c contacts. This de-energizes R101 which in
turn holds down ready status of the machine.

SERVICE CHECK

1. Check that the microswitch is actuated with a
blown fuse placed into a fuse holder.

2. Check to see if relay 101 is de-energized and if
the ready light goes out when the actuator activates
the microswitch.

3. Check to see if fuses 1, 2, 3, are mic 10. EC
252010 provides for this value.

ADJUSTMENT

1. Loosen the locking nut.

2. With the fuse bail touching the screw, turn screw
until there is a 0.015 inch clearance between the fuse
bail actuator and the microswitch key.

3. Tighten nut and check adjustment.
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Physical Locations

This section consists entirely of photographs (Figures
14-48) of the 7330 Magnetic Tape Unit. In some
cases close up views are given for greater detail. Each
different aspect of various machines is shown with a
photograph. The photographs are headed according
to the respective serial numbers of the machines. Parts
of the machine that have been changed are listed below:

Erase Head Bracket: There are two different types
of erase head brackets. The original type is on ma-
chines with s/N below 16266, shown in Figure 24. The
newer type is on machines with s/N 16266 and above,
shown in Figure 22.

Transistor Power Supply: There are two different
types of transistor power supplies. The original supply
is on machines with s/~ below 13144, shown in Figure
46. The newer supply is on machines with s/~ 13144
and above, shown in Figure 45. The newer supply has
been rearranged on machines with s/~ 16203 and
above, shown in Figure 31.

—48VDC Power Supply: The isolation transformer in
the —48 vpc power supply has been eliminated and
the supply rearranged. The original supply is on ma-
chines below s/~ 16203, shown in Figure 47. The new
type supply is on machines with s/n 16203 and above,
shown in Figure 48.

Vacuum Blower: There are two types of vacuum
blowers. The original type is on machines below s/N
16676, shown in Figure 25 and the newer type is on
machines with s/N 16676 and above, shown in Figure
26.

Pressure Blowers: Two pressure blowers are used in-
stead of one for the tape transport gate. The ma-

chines that use only one pressure blower are those
below s/~ 16203 and the machines with s/~ 16203 and
above use two pressure blowers, shown in Figure 31.

Magnetic Stop Slug: Some machines have a magnetic
stop slug; others do not. The machines with s/~ below
16203 do not have one (see Figure 27). The machines
with s/N 16203 and above do have a magnetic stop
slug, shown in Figure 28.

Timers: There are two types of timers. Adjustable
timers and non-adjustable timers. The adjustable
timers are on machines with s/N below 16203, shown
in Figures 32 and 33. Non-adjustable timers are on
machines with s/~ 16203 and above, shown in Figure
42.

Cooling Fans: The fans used in the power supplies
have been eliminated. Figures 45 and 47 show the sup-
plies with the cooling fans. Figures 31 and 48 show
the supplies without the cooling fans.

Component Locations: Engineering Change 252700
provides for the relocation of components within the
7330 Tape Unit. The change, incorporated in all ma-
chines beginning with s/~ 18935 and above, includes
the following:

1. The *6v and =*12v transistor power supplies

and 48 vpc power supply; these are mounted on
one panel.

2. The relay gate; formerly housed in a vertically
hinged gate, this is housed in a horizontal swing-
ing gate. The sms card gate is similarly housed.

3. The indicator panel; this is relocated on the tape
transport gate.
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® Figure 14. Tape Unit — Front View
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Figure 17. Tape Unit — Rear View
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Machines Below S/N 16203
® Figure 19. Tape Unit — Left View
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Tape Control
Vacuum Switches

Vacuum Up
Switch

Left Reel
Pulley

Edge Connector .

For detailed view,
see Figures 27, 28, 29

Left Reel
Drive M

Edge Connectors
lettered e-h, left to right
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Tape
Transport
Gate Latch

Machines Above S/N 16675

Figure 26. Vacuum Blower

Not FP 1

_ lettered e-h, left to
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Machines Above S/N 16202

Figure 27. Moving Coil and Capstan Drive — Arm Down

Capstan
Drive
Assembl

*Edge Connectors
lettered e-h, left to right
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5 4

Machines Below S/N 16203

Figure 28. Moving Coil Stop Slug

Trip Lever

Rocker Arm p

Set Screw

*Edge Connectors
lettered e-h, left to right
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All Machines

Figure 29.

Rewind Arm Linkage — Arm Down

Arm Down
Switch

Mechanical
Centering
Device

Dashpot




Indicator Panel Air Filter > =

Machines Above S/N 18934

® [Figure 30. Tape Transport Gate — Rear View
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Machines Above S/N 16202

Figure 31. Tape Transport Pressure Blowers
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6%

Machines with S/N 14883-16202

® [igure 33. Relay Gate A7 — Front View

DP3 Capstan
Motor Control
Forward

DP2 Loaded
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Machines Below S/N 14883 with EC 252274

® Figure 34. Relay Gate A7 — Rear View — EC 252274



Machines Above S/N 14882 Up To S/N 18935
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® Figure 35. Relay Gate A7 — Rear View
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Machines Above S/N 18934

Figure 36. Relay Gate — SMS Gate — Closed Position
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R2 - HS Rewind 4 R4 - Arm Pick R6 - Backward 2
R1 - HS Rewind 3 R3 - Lights R5 - Backward

106 - Arm Up

104 - HS Rewind 2
102 - LS Rewind
101 - Machine Ready

107 - LP Pick 111 - Return to Load Point

109 - Not FP2 115 - i T

110 - HS Rewind 1 114 - Machine Vacuum

Edge Edge Connector 9
Connector 8
Photocell
Relay Lamp Adjustment
Point
e Fuse Bail
(S:u]ppressocrss Fuse Bail Adjusting Screw
Fuse 10
-48 vdc
DP1 Arm Down
DP2 Loaded
DP 3 Capstan Motor
Control Forward
115 vac
DP 4 Capstan Motor
Control Backward
208 vac
Hayden
Timer
Fuse 1

Fuse Bail Switch
Machines Above S/N 18934

Figure 37. Relay Gate — Front View

7330 CERM (8-15-64) 53



Power Supply Panel

Machines Above S/N 18934

Figure 38. Relay Gate — SMS Gate — Opened Position
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=
A

Circuit
Cards

Machines Above S/N 18934

Figure 39. SMS Card Gate — Cover Removed
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SMS Power Tape
Gate Supply Transport
Panel Gate

Machines Above S/N 18934

Figure 40. Tape Unit Layout — Left View
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Machines Above S/N 18934

Figure 41. Tape Unit Layout — Right View
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8¢S
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Backward 2

Backward 1

Machine Vacuum

Arm Pick

Return to
Load Point

HS Rew 1

Lights

1P Pleki
Arm Up

l
|
I
Not FP 2 '
|
A
]
I

HS Rew 3o

HS Rew 2

HS Rew 4

Machines Above S/N 16202 Up To S/N 18935

Figure 42. Non-Adjustable Timer

TB 115-1

TB 11510

7B 115-9

Machine Ready

Relay Point
Arc Suppressors

T8 11518

™=

”
at'|
—

Edge Connector 9*

DP4

Capstan Motor

Control Backward
DP3 Capstan Motor
Control Forward

DP2 Loaded




R14 Circuit Breakers
6 1

Machines Above S/N 18934

Figure 43. Power Supply Panel — Front View

R11 R12 C5 Cé CB's

/-6 +6+12-12 N

R14

RS

Cl1

Cc2

c3

C4

TB2

83

ci12

cn

cio

ce

Ferro i
Resonant Adjust-
Regulator ments

Machines Above S/N 18934

Figure 44. Power Supply Panel — Rear View

7330 CERM (8-15-64)
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Machines with S/N 13144-16675

Figure 45. Transistor Power Supplies =6, £12, P/N 337520
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—12vdc Adjustment

~évdc Adjustment

+12vdc Adjustment

4
~+6vdc Adjustment

Machines Below S/N 13144

Figure 46. Transistor Power Supplies 6, £12, P/N 556751

ACINPUT  TBA

- iBM 558751

AGME PS-39453
385185
sen 808

C.OUTPUY -2V, TBI-1
-8V TBI2 |

7330 CERM (8-15-64)
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R6
R8

R18

Isolation Transformer
Input 220 vac
Output 115 vac

Tuning Capacitors
for Ferroresonant
Transformer, Total

Capacity 30 ufd

TB-12

Ferroresonant

48 vdc Power
Supply, Terminal
Board TB-1

Machines Below S/N 16203

Figure 47. Relay Power Supply —48 VDC — Isolation Transformer
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Fan

R14 HS Rewind
Tape Take-up
Adjustment

R5 Right Reel
Brake Adjustment

O A Coupling
Capacitor

R10
R11

R12

R20

48V Full Wave
Rectifier

Total Filter
Capacity 28,000 ufd



Machines Above S/N 16202 Up To S/N 18935

Figure 48. Relay Power Supply —48 VDC
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Condensed Logic and Sequence Charts

Lines Entering and Leaving Tape Unit

Figure 49 is a chart showing all lines between the
tape unit and its control unit. Arrow heads on the lines
indicate instructions sent to the tape unit or responses
from the tape unit.

Select Tape Frame 0-9: There are ten lines, one of
which is active according to the number of the se-
lected tape unit. If the tape unit select switch is at the
particular number desired, the tape unit sends a re-
sponse back tq the control unit.

Select Ready LO: The selected tape unit’s response
to a select signal if it is ready and the density switch
is on low.

Select Ready HI: The selected tape unit’s response
to a select signal if it is ready and the density switch
is on high.

Tape Control Unit

Select Ready Load Point: The selected tape unit’s
response to a select signal if it is ready and at load
point.

Set Read: A signal to the selected tape unit instruct-
ing it to prepare for a read operation.

Select Ready Read: A response from the tape unit
informing the control unit that the tape unit is ready
for a read operation.

Go: A signal to the tape unit instructing it to move
tape.

Read Bits: Seven signals from the tape unit to the
control unit containing data read from tape.

Set Write: A signal to the tape unit instructing it to
prepare for a write operation.

Select Ready Write: A response from the tape unit
informing the control unit that the tape unit is ready
for a write operation.

7330 Tape Unit

00.20.0 ———> Select Tape Frame 0~9 ————————>>
00.30.0 <——— Select Ready Lowg

00.30.0 |e—n Sele:: Ready Hi €

00.30.0 «¢——— Select Ready Load Point«—————
00.20.0 ——— Set Read

00.30.0 -«——— Select Ready Read-

00.20.0 ———-> Go >
00.30.0 <€———— Read Bits-¢

00.20.0 ————3 Set Write >
00.30.0 <¢«——— Select Ready Write -
00.20.0 3 Write Trigger Release >
00.20.0 3 Write Bus

00.20.0 3 Write Pulse >
00.30.0 l¢———— Echo Pulse <€

00.20.0 3 Backward L
00.30.0 |€¢——— Select Ready Backward
00.20.0 3 Rewind Call >
00.20.0 3 Rewind Unload Call -
00.30.0 l———— Select Rewind ¢

00.20.0 ——— Tl On >
00.20.0 ——— TI Off >
00.30.0 |«€——— Select Ready Tl On-€

20.20.1
20.01.1
20.01.1
20.10.
20.05.1

20.05.

—

20.05.

40.01.
20.05.

20.05.

p—

30.01.1
30.01.1-30.01.2
30.01.3
30.01.2
20.01.
20.01.

20.01.

20.05.

20.05.1
20.10.
20.10.

20.10.

Figure 49. Lines Entering and Leaving Tape Unit
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Write Bus: Seven signal lines from the control unit
containing data to be written on tape.

Write Pulse: A control signal from the control unit
to the tape unit which gates information to the write
triggers so as to drive the write coils.

Echo Pulse: A response from the tape unit of the
write pulse signal informing the control unit a char-
acter was written.

Write Trigger Release: A signal from the control
unit resetting all write triggers when it goes negative,
which results in writing the check character on tape.

Backward: A signal to the tape instructing it to pre-
pare for a backspace operation.

Select Ready Backward: A response from the tape
unit informing the control unit that the tape unit is
ready for a backspace operation.

Rewind Call: A signal to the tape unit instructing
it to prepare for a low-speed rewind operation.

Rewind Unload Call: A signal to the tape unit in-
structing it to prepare for a high-speed rewind op-
eration.

+5 Go

20.05.1 +A | DFC

-S Bkwd Status
20.15.1

20.10.1 20.10.1 20.10.1

Select Rewind: A response from a tape unit informing
the control unit that the tape unit has started a rewind
operation.

TI On: A signal from the control unit which turns
on the tape indicate trigger.

TI Off: A signal from the control unit which turns
off the tape indicate trigger.

Select Ready TI On: A response from a tape unit
informing the control unit that the tape indicate trig-
ger is on.

Block Diagrams

Selected portions of the 7330 tape units systems are pre-
sented in simplified form in Figures 49 through 55. The
block diagrams follow standard automated logic con-
ventions for position of lines entering and leaving

blocks.

Load Point Trip

fm\ -48vdc

+W Ld Pt Trip
20.10.1
+W

50.01.0

R106-6 R110-4 R107-4

L.P

R 107
50.01.0

AM +A 1
Ld Pt Photocell

50.10.0

20.10.1

To R107 Load
Point Pick
Relay
50.01.0

20.10.1 20.10.1
-S HS Rew l
20.05.1 -0

-S Bkwd Status
20.15.7

20.10.1

+S HS or Rew

20.05.1
~S Mach Rew
20.01.1

20.10.1

Figure 50. Load Point — 90 ms SS
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LP Photocell

+A
64 ms
ss -TO T
-S HS Rew +A
+A
-@
-S Bkwd Status o |
+A
+S Go
D_
— A
-S Arm Up —
|
|__| 73.20.10.1
Figure 51. Load Point
L Sel Rdy Tl On
AM +A -TO +A
Tl Photocell
50.10.0
20.10.1 20.10.1 20.10.1 120.10.1
e To Tl Lamp
+$ Write 20.05.1 I
+S Tl On 20.25.1 l I
+A
20.10.] -To
=S Arm Up 20.15.1 20.10.1
+§ Sel Rdy 20.01.1
+S Tl Off 20.25.1 vy
L20.10.1

Figure 52. Tape Indicate
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+S Wr DE

To Write Head
(1of7)

20.05.1 DFC D Echo
30.01.1
30.01.1 —130.01. 20— —
1of 7 Write Trigger
(10f7)
. DLY f——)
+S Write Pulse 3 \ v
30.05.1 Line F——\
30.01.3——
30.01.1
+5 Write 30.01.2
30.05.1 I ;
I
| |
+S Sel Rdy Write L |
20.05.1 A ‘ v
+S Write Trigaer
Release 30.01.1 30.01.1 gg.gjl.%
30.05.1 o

Figure 53. Write Circuit — One of Seven Tracks

+S Select 20.20.1

Mach Rdy 50.05.0

+S Set Read 20.25.1

+A

20.01.1

To Remaining
6 Write Triggers

Gate Read Pulses

+S Set Write 20.25.1

File Protect 50.10.0

Figure 54. Read-Write Status

D
__l_ T 140.01.1
20.01.1
R-W
— +A | — -TO +A -S Sel Rdy Read
20.05.1 120.05.1 —120.05.1
||
|
|
1
S e 10 A -5 Sel Rdy Write
20.05.1 N 20.05.1 —20.05.1

7330 CERM (8-15-64)
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+5 Sel Rdy 20.01.1

' DFC
+S Bkwd 20.15.1 A
2.1-2.9ms
il pe o (variable) 6ms 20,051 Co A
+! i O1.
cac Point 20.05.1 A S 4 [ss I_ 5s
+5 Go 20.25.1 tWGo B
a 20.05.1 20.05.1 20.05. 1 20.05.1 — DP
| | |
Lo |
+S Mach Rew 20.01.1 vy o I : 20.05.1
I |
-S Load Point 20.01.1 !
20.05.1 5 s
200ms
20.05. 11 4 20.05. -
ss
Fm == o
L20.051] | 3.5ms |
. | |
Fr———— - —----4 SS ‘ S oA I DFC
] -S GOC20.05.] | | —
! 0101 ! 20.05.1)  [20.05.1] |20.05.F LG
| ~-S Go 20.05.1 I e S
T T +A |

1 | ! 1
! —— -5 Stoy '
b e = = == ss 20.10.1 P !

| Eliminated on Machines above !

I |

I 20.10.1} S/N 16202 !

S J

Figure 55. Go-Stop Control
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Sequence Charts tions. The horizontal lines on the sequence charts indi-

cate that a logic line or relay is active. Absence of a
Figures 56 and 57 are charts explaining the sequence  line indicates that the logic line or relay is inactive.
of events that occur during the various tape unit opera-  Notes are made indicating different types of machines.

AC Power

Blowers

DC Power

R3 PC Lights
R111 Rtn to Ld Pt
R106 Arm Up
DP1 Arm Down

Vacuum Mtr G S—————— §
R114 Mach Vac 3 S———————— {

DP2 Loaded F,J S—————

DP3 Cap Mtr Fwd F,J T1

21 3 B -

OO0 0> (>
N~

111

w v

|

Cap Mtr Fwd N N
R102 Mach Rew

4
"-W Mach Rew" Q
R
S
S

z

"+W Bkwd Pick"
R5 Bkwd
R6 Bkwd
DP4 Bkwd T1 | s . T

1)
Cap Mtr Bkwd U y
45ms SS R (Brakes applied to both reels Rhﬁ
T
200ms SS R IR
T

"GO" Y Q
Ld Pt PC
64ms SS a
90ms SS
"+W Ld Pt Pick" b,c
R107 Ld Pt Latch Pick
3.5ms SS

"'=S Stop" £l
R101 Rdy

===l |z |x|-|z|o|T|m|lo|o|= | »

v n (= (O

P

(

N|I<IX [<|c

o

Q.
~~

IO |10 jo|Q

N

§NI1

il

So@Q

1 System Power

2 Rewind Arm Lowered

3 Vacuum Up

4 Press Low-Speed Rewind Key

5  Tape Moves Bkwd to Load Point

6 Ld Pt Spot Sensed

7 Pick Ld Pt Relay

8  Stop Tape

~0

Press Start Key

* Eliminated on machines above S/N 16202;
N1 latch tripped when GO is active.

Figure 56. Power On and Low-Speed Rewind
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R3 Lights
R101 Rdy

R114 Mach Vac

DP1 Arm Down

DP2 Loaded
DP3 Fwd

PN Uy DR PR PR P Y

R110 HS Rew 1
R104 HS Rew 2
R4 Arm Pick

R106 Arm Up
"-W Arm Up"
R1 HS Rew 3
R2 HS Rew 4
R111 Rtn to Ld Pt
"-W HS Rew"

Reel Mtr Fld Coils
LTReel Mtr Armature

Timer Mtrs

Time Dly Contacts 2 (AL)*
Time Dly Contacts 1 (AUt
Ld Pt PC

NE:

T Mz

N2

90ms or 64ms

R107 Ld Pt Pick

N1

N|<|x|s|<|lc|=|vl=lol7 |z (2|7 |m |- |T|o|™|™|O|O|= >

Tape Reel Brakes

mx[Z |w

1 High-Speed Rewind Key

2 Vacuum Down

3 End High-Speed Rewind - Ld Pt Sensed

N1 De-energized when R110 is de-energized

N2 File reel moves slowly for 6 seconds to remove slack from tape. File reel is then
driven at medium speed for an additional 3 seconds, after which time full power

is applied to reel motor.
N3 Or Reset Key
N4 Or "+W HS Rew"
+AL, AU for machines above S/N 16202
*90ms on machines below S/N 16203
64ms on machines above S/N 16202

Figure 57. High-Speed Rewind

Purpose of Relay Points

A list of relays employed in the 7330 tape unit is pro-
vided. The function of each relay with its contact
usage is also given.

Relay 1 HS Rewind 3 (73.50.04) is picked through
R104 contacts during a high-speed rewind when
vacuum goes down. R1 contacts are used to control the
left tape reel motor.

RIAL N/c  Provides circuit for left tape reel motor
operation when in the backward status
(low-speed rewind or backspace).

RIAU ~/c  Completes circuit for left tape reel motor

operation from the logic circuits when in
the backward status (low-speed rewind
or backspace).

70 (8-15-64)

RIAL n~/o

RI1BL ~/o

Provides circuit for left tape reel motor
operation from timer motor relay contacts
during a high-speed rewind.

Picks R2 on a high-speed rewind oper-
ation.

Relay 2 HS Rewind 4 (73.50.05) is picked on a high-
speed rewind through Rl contacts. R2 contacts are
used to control the left and right tape reel motors.

R2AL n~/o

R2AL ~N/c

Completes circuit for left tape reel motor
operation through the timer motor delay
contacts during a high-speed rewind.

Provides circuit for left tape reel motor
operation through logic circuits when in
forward status.



R2BL ~/c

Opens circuit to the right tape reel motor
during a high-speed rewind.

R2AU n/o Closes circuit to activate the “-w Hs re-
wind.”

R2BU ~/c  Opens circuit to the right tape reel motor
during a high-speed rewind.

R2BU ~/o Applies ground to one side of the right

tape reel motor armature during a high-
speed rewind.

Relay 3 Lights (73.50.01) is picked through the load
point and tape indicate lamps. This relay is picked as
long as power is on and neither lamp is burned out.

R3AL ~/0

Provides circuit to pick relays 101, 102,
and 110.

Relay 4 Arm Pick (73.50.05) is picked at the begin-

ning of a high-speed rewind when there is still a

vacuum. It is used to raise the rewind arm.

R4AL ~/o  Closes circuit to energize the rewind arm
solenoid.

Relay 5 Backward (73.50.05) is picked through logic
circuits when the tape unit goes into the backward
status (low-speed rewind or backspace). Its contacts
control the direction of the tape reel motors.

R5AL ~n/o0  Completes circuit for left tape reel motor
operation from the logic circuits when in
the backward status.

Provides circuit for left tape reel motor
operation from the logic circuits when in
forward status.

R5AL ~/c

R5AU ~/o0 Completes circuit for left tape reel motor
operation when in the backward status.

R5AU ~/c  Provides circuit for left tape reel opera-
tion when in the forward status.

R5BL ~n/o  Completes circuit for right reel motor
operation from logic circuits when in the
backward status.

R5BL nN/c  Provides circuit for right reel motor op-
eration from logic circuits when in for-
ward status.

R5BU n/0 Completes circuit for right reel motor
operation when in the backward status.

R5BU N/c  Provides circuit for right reel motor oper-

ation for forward status.

Relay 6 Backward (73.50.05.0) controls the direction
of the reversible capstan motor.

R6AL ~N/c  Provides circuit to pick pp3 for tape for-
ward.

R6AL n~/o0 Closes circuit to pick pp4 for tape back-
ward.

Relay 101 Machine Ready (73.50.01) is picked when
the start key is pressed, provided certain other me-
chanical and electrical conditions are met.

R101-1 Nn/o Provides a holding circuit for R101 when
the start key is released.

R101-2 ~/c

R101-3 ~/0

R101-4 ~/c

R101-5 ~/o

R101-6 n/c

Opens the circuit to the machine rewind
relay 102 through the low-speed rewind
key when the machine is ready (R101
picked).

Provides circuit to pick the not file pro-
tect 2 relay 109 when the machine is
ready.

Opens the circuit to the high-speed re-
wind relay 110 through the high-speed
rewind key when the machine is ready.
Completes circuit to turn on the ready
light.

Allows “+W machine ready” to become
active when R101 is energized.

Relay 102 Machine Rewind (73.50.01) is picked by
pressing the low-speed rewind key or by a programmed
low-speed rewind operation.

R102-1 ~N/0

R102-2 ~/c

R102-3 ~n/c
R102-4 n/0
R102-4 n/c

R102-5 n/c

R102-6 ~/c

Provides a hold circuit for R102 after the
low-speed rewind key is released.

Opens to prevent picking the not-file pro-
tect relay 109 on a low-speed rewind
operation so as not to write on tape.
Opens during a low-speed rewind to pre-
vent the ready light being on.

Activates r-c network for load point de-
lay. Used on machines above s/N 16202.
Closes to activate the “—W machine re-
wind.”

Opens to prevent holding the return to
load point relay 111 during the low-speed
rewind.

Opens circuit to the high-speed rewind
relay 110 through the high-speed rewind
key.

Relay 104 HS Rewind 2 (73.50.01) is picked through
R110 contacts after the rewind arm is up during a high-
speed rewind operation.

R104-1 n/0
R104-2 ~/o0

Closes to complete circuit to pick Rl.
Closes during the high-speed rewind to
keep the nrp1 relay energized. This is
done to keep the sensing pin from drag-
ging on the plastic ring in the file reel.

Relay 106 Arm Up (73.50.01) is picked through the
arm down microswitch. This switch is closed whenever
the rewind arm is up.

R106-1 ~/0

R106-1 ~n/c

R106-2 ~/c

Provides circuit to pick R111 through
R110 contacts.

Provides a circuit to pick relay ppe
through R114 contacts during the low-
speed rewind operation.

Prevents picking the machine ready relay
101 while the rewind arm is up.
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R106-3 n/c Provides circuit to pp3 relay to operate
the reversible capstan motor when the
arm is down.

Completes circuit to activate
up.”

Provides circuit to pick the relay pe1
when the arm is down.

Conditions circuit to latch trip the load
point relay 107. For machines above s/N
16202, these contacts only provide a cir-

cuit to pick R104.

Relay 107 Load Point (73.50.01) is a latch-type relay
that is picked from logic circuits when the load point
reflective spot is sensed during a rewind operation.
R107 is latch tripped when the tape moves away from
the load point during a read-write operation. R107 is
latch tripped immediately when picked on a high-
speed rewind. On machines above s/N 16202, the relay
is not a latch type relay.

R107-1 n/c Opens to de-energize R102 and end low-
speed rewind.

Opens to de-energize R110 and end high-
speed rewind.

Opens to permit “load point” to rise to
+W level.

Closes when R107 is latch picked. Condi-
tions circuit to R107 latch trip coil. These
contacts are not used on machines above
s/N 16202.

Relay 109, Not File Protect 2 (73.50.05) is picked
when the file reel contains a plastic ring (NFP1 relay
picked). The tape unit must also be in ready status.
R109 must be energized in order to write on tape.
R109-1 n/o Closes to complete +12v circuit to center
tap of write coils.

R109-2 n/o0 Used in parallel with R109-1 contacts for
greater reliability.

R109-3 n/c Completes circuit to operate file protect
indicator lamp when R109 is not picked.

R109-4 n/o Completes circuit to energize erase head
during write operation.

Relay 110 HS Rewind 1 (73.50.01) is picked to start a
high-speed rewind by pressing the key or by an auto-
matic instruction from the control unit. The tape unit
must not be in ready status, at load point, or in a
low-speed rewind operation when the key is pressed.
R110-1 N/o Provides a holding circuit for relay 110
when the key is released.

Provides an alternate path to pick R111
when the arm is up.

Picks relay pp2 when there is no vacuum.
Completes circuit to latch trip relay 107
when relay 110 is de-energized after the
load point spot is sensed during the high-

<

R106-4 ~N/0 —W arm
R106-5 ~n/c

R106-6 ~n/o

R107-2 ~/c
R107-3 ~/c

R107-4 ~N/o

R110-3 ~n/c

R110-3 N/0
R110-4 ~/c
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speed rewind. These are not used on ma-

chines with s/N above 16202.

Allows relay 104 to energize if the arm is

up and the high-speed rewind key has

been pressed.

Completes circuit to pick relay 4 at the

start of the high-speed rewind.

Provides a circuit for activating “—W

arm up” during the high-speed rewind.
Relay 111 Return to LP (73.50.05) prevents the tape

unit from going ready when picked after a high-speed

rewind.

R111-1 ~/c

R110-4 ~/o

R110-5 ~N/0

R110-6 n/0

Prevents picking relay 101 when relay
111 is picked.

Provides circuit to pick the NFp1 relay.
Used for a holding circuit when relay 111
is picked.

Relay 114 Machine Vacuum (73.50.05) is picked
whenever there is tape in both columns and the vacuum
is up.
R114-1 n/0

R111-2 ~/c
R111-3 ~/0

Provides circuit to pick relay 101 when
vacuum is up.

Provides circuit to pick relay 111 when
there is no vacuum.

Completes circuit to pick relay 4 when
vacuum is up.

Provides circuit to pick relay 1 after
vacuum drops at the beginning of a high-
speed rewind.

Completes path for energizing relay pp2
when the arm is down and vacuum is up.
Provides path to pick relay pp2 when
vacuum is not present.

Provides an alternate path for activating
“—W arm up.”

Allows relay pp3 or pr4 to be picked if
the rewind arm is down and there is a
vacuum.

Relay DP1 Arm Down (73.50.05) is picked whenever
the rewind arm is down.

DP1-A ~/o Closes the —48 vpc circuit to the left and
right tape reel motor armatures and
brakes, and arm solenoid during opera-
tions with the arm down.

Closes circuit to vacaum motor when the
arm is down.

Relay DP2 Loaded (73.50.05) is picked when the
tape unit is performing a rewind operation or when the
unit is performing a normal r/w operation. Its con-
tacts provide power to the capstan motor.

DP2-A n/o Completes —48 vpc circuit to the left and
right tape reel motor field coils.

Provides —48 vpc to energize reel brakes
when tape unit is in an unloaded status.

R114-2 ~N/c
R114-3 ~/0

R114-3 n/c

R114-4 ~/0
R114-4 ~n/c
R114-5 ~N/c

R114-6 ~/0

DP1-B ~/o

DP2-A n/c



DP2-B n/o Completes first leg of 3-phase ac power to
the reversible capstan motor.

Relay DP3 Capstan Motor Control Forward
(73.50.01.0) is picked if the rewind arm is down, there
is a vacuum and the tape unit is in forward status.
Its contacts provide power to the reversible capstan
motor.

DP3-A ~n/o Provides power to terminal 2 of the re-
versible capstan motor from fuse 2.

DP3-B n/o Provides power to terminal 3 of the re-
versible capstan motor from fuse 3.

Relay DP4 Capstan Motor Control Backward
(73.50.01.0) is picked if the tape unit is in the backward

status, the rewind arm is down, and there is a vacuum.

Its contacts provide power to the reversible capstan

motor.

DP4-A n/o Closes circuit to terminal 3 of the rever-
sible capstan motor from fuse 2.

DP4-B n/o Closes circuit to terminal 2 of the rever-
sible capstan motor from fuse 3.

Relay NFP1 (73.50.05) is picked whenever the
plunger detects a plastic ring on the tape reel. It is also
picked on a high-speed rewind.

NFP1 BL~/oProvides circuit to relay 109.
NFP1 AL~/oProvides holding circuit for the n¥p1 re-
lay when it is energized.
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7330 Field Tester

General Operation

The 7330 Field Tester (p/N 461142, Figure 58, Systems
Diagram 73.50.35.0) is used to check various functions
of the 7330 Magnetic Tape Unit when the machine
is in an off-line status. To use the tester, the machine
must be on select position 0. The select indicator light
will operate only on the 0 position. To use the tester
with the machine in the off-line status:

1. Disconnect the computer interconnecting signal
cables p/N 535099 from receptacles M and N; re-
ceptacle N may have a computer line terminator p/N
556801 or p/N 556930, which must be removed.

2. Disconnect the computer interconnecting power
cables p/N 535098 from the power receptacles.

3. Connect the signal cable attached to the tape
tester to receptacle M.

4. Plugaline terminator p/n 556801 into receptacle N.

5. Plug the power cable p/N 460663 from the wall
socket to the power input receptacle.

When it is desired to write on tape using the tester,
there are a number of switches used in conjunction
with each other. The write switch must be on to pro-
duce the write pulses and the read-write switch must
be in the WRITE position.

With the tester, the density of bits on tape is totally
controlled by the density high-low switch. The density
switch on the tape unit panel only controls the high-low
density light.

If it is desired to scope the read buses using the
tester, the scope probe must be placed into the read-
direct hub and the rotary switch read scan rotated to
the desired track to be read.

Start-stop times may be checked using the tester. The
go sync hub, start-stop frequency potentiometer, and
the start-stop, go, stop three-position toggle switches
are used in conjunction with each other.

Norte: The field tester does not recognize the end of
tape.

All switches on the 7330 Field Tester are explained
below.

Switches and Keys

TOGGLE SWITCHES (FIGURE 58)

Read-Write: This switch produces a set read or set
write signal when the switch is set accordingly. These
signals correspond to the set read and set write signals
that originate from the tape control unit.
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TI On-Off: This switch, when set accordingly, will
produce “TI on” and “TI off.” These signals will turn
the tape indicate trigger on or off which in turn turns
the TT light on or off.

Write On-Off: This switch, when on, allows the
write pulses to be sent to the tape unit. It must be on
for the density switch to be effective.

Fwd-Bkwd: This switch controls the direction of
tape motion while reading or writing on tape.

Start-Stop, Go, Stop: This three-position switch con-
trols tape motion. When the switch is in the sTop posi-
tion, co is held inactive and the moving coil is ener-
gized in stop status. When the switch is moved to the
GO position, the tape unit is placed in co status and
tape moves at 36 inches per second. When the motion
control switch is placed in the sTaRT-sTOP position, the
co line is activated under control of a multivibrator
that can be varied by means of the start-stop frequency
control potentiometer.

Density Hi-Lo: This switch controls an oscillator fre-
quency output. When the switch is in the =1 position,
the oscillator output is 20 xc * 20 percent. When in
the Lo position, the oscillator output is 7.6 xc 20
percent. The signal resulting from the output of the
oscillator is “write pulse.” For this switch to be effective
the write on-off switch must be on.

Bit Switches: There are seven 1 or 0 bit switches con-
trolling the writing of a character on tape when set

SKEW RD

0 / DENSITY

) © © .Hl @o Lo
SYNC DIRECT SYNC GND

EAD SCAN START STOP

FREQ 8 Spring
LOAD REWIND REWIND UNLOA Loaded
@ Switch

WRITE ON  FWD START-STO

@ Q-

OFF BKWD STOP
Tl

7} @ 1 WRITE 0

ON OFF READ WRITE

@

Figure 58. Field Tester for IBM 7330



accordingly. Each switch controls one track. When the
switch is set to the 1 side, a —12 voltage level allows
the switching of the write trigger. When the switch is
on the 0 position, the write trigger will not be able to
switch; thus a 0 is written on tape. The switches are
connected to the “write bus” signal lines.

PUSHBUTTON SWITCHES

Load Rewind: If the tape unit is ready, this spring-
" loaded switch will initiate a low-speed rewind to load
point. This switch performs the same function as “re-
wind call” line from the control unit.

Rewind Unload: If the tape unit is ready, this spring-
loaded switch will initiate a high-speed rewind. This
switch performs the same function as the “rewind un-
load” line from the control unit.

HUBS

Skew Sync: This hub is connected to the eight bit
track as a sync pulse.

Rd Direct: This hub provides the output from the
read line as determined by the position of the read scan
rotary switch.

Go Sync: The output of this hub is used as a sync
pulse when checking start-stop times from the tester.
When using this hub, it is necessary to sync on external
minus if this hub on the tester is used. This hub emits
a constant multivibrator signal even when the co switch
is off. The hub is used in conjunction with the start-
stop frequency potentiometer and the start-stop, co
stop three-position toggle switch.

Grd: This hub may be used to ground the oscillo-
scope when checking the various functions of the tape
unit.

VARIABLE CONTROLS

Read Scan: This seven-position rotary type switch
allows the selection of the individual track (read bus)
that is to be displayed on the oscilloscope.

Start-Stop Freq: During start-stop operation, this
control permits the stop time to be varied from about
1 ms to 50 ms. The co time is fixed at about 20 ms.
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SMS Component Circuit Cards

This section contains data on smMs component circuit cards
used in the 7330 tape unit. Only those cards having transis-
tors are shown; capacitor cards and converter cards are
omitted.

The logic block configuration, schematic diagram, and
a brief circuit description are given for each card.

Input from Read Head Output to Next Amp ——=q
— A | aM | D 1
— ] ACW
" | L
Feedback Input 8 i : |
,' ACW b e e L APA — =TT
L e e e _J
BLOCK CONFIGURATION
+12v
§ 2.7K
Feedback Input
(B) . Output
_[_ C)
Input From .0018 ufd
Read Head :[

(A)

=12v

ACW
Magnetic Tape Preamplifier

The acw card is used in the 7330 tape unit as the first stage
amplifier for signals from the read head. The output from
this card feeds the input of the second stage amplifier
(apa card).

A feedback signal, fed from the apa card back to the
acw card and through a potentiometer, determines the over-
all signal gain of the system.

Circuit Description

The small signal produced by the read head is fed into the
base of transistor T1 which is conducting. T1 will either
increase or decrease its conduction, depending on the
polarity of the input signal. The action of T1 produces an
amplified signal across its 2.4K collector load resistor. The
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10 ufd

=12y

11K resistor along with the parallel combination of two 22
MFD capacitors serves as a bias network. The 5.1K resistor
in the collector circuit is also heavily bypassed and serves
as a decoupling filter. A 100-ohm potentiometer in the
emitter circuit controls the amount of inverse feedback and
therefore determines the gain of the amplifier.

The output of transistor T1 feeds the base of transistor
T2. The signal is further amplified and is capacity-coupled
to output pin D. To trace a signal through the acw ampli-
fier, consider a negative shift at input pin A. T1 will conduct
harder, producing a positive shift at the collector. This posi-
tive shift feeds the base of T2, causing T2 also to conduct
harder. A negative shift is produced at the collector of T2
and is capacity-coupled to output pin D.



Magnetic Tape Preamplifier

The apa card is used in the 7330 tape unit as the second
stage of the read preamplifier. The input to the apa card is
the output of the acw first stage preamplifier. In addition
to the signal output at pin H, this circuit also provides a
negative feedback signal to the first stage.

Circuit Description

Transistors T1 and T2 are normally in conduction but
change to heavier or lighter conduction when a signal is
applied. Transistor T3 is simply an emitter-follower output
with an externally connected emitter load resistor.

To trace the progress of a signal through the circuit, con-
sider a negative shift applied to the base of transistor T1.
This will cause T1 to conduct harder, producing a positive
shift on its collector. The positive shift is capacity-coupled

APA

to the base of transistor T2, causing T2 to conduct less.
This action causes a negative shift on the collector of T2,
and this negative shift coupled to the base of transistor T3
produces a negative shift at output pin H.

With transistor T1, a negative shift occurred on its emitter
at the same time that the positive shift occurred on the
collector. This negative shift is capacity-coupled to pin E
and is connected back to the first stage amplifier to produce
degenerative feedback.

Transistor T4 serves as a gating switch. When a +T
level (+6v) is applied to pin F, transistor T4 is cut off,
allowing normal preamplifier operation. A —T level on pin
F, however, causes T4 to conduct and clamp the collector
of T2 at about +6v.

APA

Sel Rdy
———-TAm b—-q (Gate) __ ¢ | AM

Lo

| | |

| | | y

| | e —— A APA Output
| Ca S = -
e e e e — —

Feedback
BLOCK CONFIGURATION
+12v
+12v +bv
[
1.62K
150 @ 5.11K Feedback
LO ufd Output
{ (®

Signal l
lrllput ﬂ T
(A) & N
[ vy

% é 1.9K
2K
36K § P
T
. T [ et ouper
a

6.8
.
.0033ufd N '3
§8.25K 3.92K 3-”"; I P
24.9K S 5.76K
10ufd 2K -bv
+
P = L
-12v -12v -bv =12v
(F) e 24
Gate 24K
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AR - -

0 0
Pl oIy
\ BJ G —8 G — BJ G—
—_ D v H —0p| H pJ| vV H B
+3v_Shift —_— —_— —CN ED —
P ¥ — — R
-6 —Als S
R [ AR-- Rl aree rJ| AR-- — R - [
o I T 1
[ TS Lol P
I ylee (. o
| | F | [ | e
Ll v LIy - LIV -
Pl B PJ f— Pl .
N 0 | \ —N —N
-6
A | AR-- A LAR—- AJL_AR--
Possible Logic Block Configurations
Inverter Output
N F "V" Level G
, ’ Qo 0 i
P [k + I
/ ' -12L - -12 -4 R3
| R39 R36
8 7.5K +% 7.5K
O—rwnv— I ——() L Gate
0 Gate < 4.7uid
-6n R37 R34
7.5 | D24 C30 5 D22 7.5K
o 4.7ude b ——n—() P Gate
+3v Gate -6
0 0
. c38 b | -6 c35
Shift .l l‘_ C 620uufd =0 | 620uuf
0.50s O— S12b- -12-4 S N AC Set
(Min) A Set
R26 R20
A 9.1K +6 +6 9.1K DC Reset
G AN\ »———————'\/\/\r———o R
DC Set
Trigger is Voltage Mode
and May be Driven by
Dual Gates, Single Gates
or DC Set
cn c7
300uuf 300uuf
| | Sequence of Operation
N4 1. Start
9.1K T4 On T2 Max. Conduction
R13 -6 T1 Off T3 Min. Conduction
2. Ov Gate to Pin D
H E +0v Shift to Pin C
Emitter Follower g 'aff TICTur: O'n
iy ax. Conduction
AR-- 371034 Output "V" Level T2 Min. Conduction
Input Levels Output Levels Delays (Usec)
AC Set Gate DC Set Emitter Follower Inverter Trigger Gi;tee Condition
Min I Max Min Max Min Max Min I Max | Min Max Min Max Min Max
0.2 035} 0.2 g 02 Y035 2 0
0.2 0.2 Torn
.30 .80 3.0 7.5
T On
3.8v
2.6v ~5.56 ~5.56 —
5% 575 Turn VI VRN - -
-12.48 -12.48 -6.24 -6.24 Off
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Voltage Mode Trigger 1

The AR - - card consists of a voltage mode trigger circuit
designed for use in clock and ring circuits and as an isolated
binary bit memory. The trigger circuit uses two inverters
and two emitter followers and operates at a frequency near
150xc. The trigger may be connected to be operated by
many input configurations. It may be operated as a binary
input, a single gated aAc input, a dual gated ac input, or a
nc set input. Both in-phase and out-of-phase outputs are
available from this card.

Binary Operation: The trigger may be connected for
binary operation (gated or not gated) by connecting one
of the gate resistors to the emitter follower output on the
same side of the trigger. The other gate input may be then
used as an external gate or tied to ground. The two ac
inputs are connected together and driven from a sample
pulse driver to form the binary operation.

AC Set Input: For gated input operation, the ac set pulse
may be either a 3v or a 6v positive shift with a minimum
rise rate of 2.6v in 0.9us and a minimum up duration of
0.5ps. The following data show the input shifts and the
time required to condition the gates (The gates have to be
at about ground level for a 3v ac input shift to flip the
trigger. ).

AC GATE MiNiMUM
SET GATE GATE CONDITION GATE
INpUT 1 2 TiME LEVEL
3v —12.48v —12.48v 7.5us —0.5v
3v —12.48v GND 6.0us —0.5v
3v —6.2v —6.2v 6.0us —0.5v
3v —6.2v GND 4.5us —0.5v
6v —12.48v —12.48v 4.5us —2.0v
6v —12.48v GND 3.0us —2.0v
6v —6.2v —6.2v 3.0us —2.0v

DC Set Input: A signal of —5.56v (or more negative)
applied to the pc set input triggers the circuit. The negative

AR - -

set signal may go as far negative as —12.48 volts. The down
input pulse must be at least 3.0us in duration.

Circuit Description

Assume a starting condition of T4 and T2 in full conduc-
tion, T3 at minimum conduction, and T1 off. With one gate
(pin B) tied to ground (pin J) and the other gate (pin D)
gated from —6v to Ov for 4.5us before the ac input shift
is applied, a positive going 3v pulse of 0.5us is applied to
the ac set input (pin C). The output of the gate at D24
causes the base of T4 to become more positive than the
emitter (ground potential). T4 becomes reverse-biased off
and its collector voltage tries to go to —12v. Because of
the diode action between the collector and base of T3, the
collector of T4 is allowed to go only to —6v (pin F). This
negative —6v forward biases T3 into full conduction. The
emitter of the emitter follower (T3) follows the base to
—6v. The output of the emitter follower (pin E) is coupled
to the base of T1 through the voltage divider R3 and R5,
forward biasing T1. The conduction of T1 causes its col-
lector (pin G) to rise from —6v to Ov. This T1 collector
voltage rise to Ov is fed to the base of T2 and reduces the
forward bias of T2. The reduced bias on the emitter fol-
lower (T2) reduces its conduction so that its emitter rises
to Ov. The emitter output of T2 (0Ov) at pin H is coupled
back to the base of T4 and holds reverse bias on T4, thus
providing latch back to the circuit. If gating of pins L and P
and an ac set pulse to pin N are applied, the trigger is
flipped to its original state.

The turn-on and turn-off delays are a function of circuit
loading.

Application

This circuit is used mainly for ring and register applica-
tions. Various logic block configurations for the trigger
circuit are possible; some of these configurations are shown.
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Gote [P DS IF_D‘P“I C [Dsp
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" s e
ACSetl ___ B ' i _
AC Set 2 p laYwr | © Avwe | © !_/iv_:-_ ] B |AYws |G
AYWS AYWQ
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Current Mode *6
Input
nPy 2.4K
A -5.0
O ;62
360N -6.4 | //
1/
Vv
0
Cap Connection ._.7|
|
% l ' C 3.6k
Gate
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C5
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-0.2 .
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-12
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Card Part Cap Con-| Coupling |Collector Input Waveforms Output Waveforms
Code No. nections | Input Loading " Py
Used Used Mi Ma Max Rise [Repetition
in x Time Rate(Max) At Pin G For:
-0.2 3 Volt Output
AYWM | 371426 |1to02 CM None Gate Min I Max
Pin -_— _—
C
-5.56 a8 -6.54 -6.06
AYWN |371425 |1t07 VM | None [ Voltage :
AC
- o ’ y for 560 | 150K || 672 §64
Pi : . or 2.6v -8. -9.
AYWP 371044 1102 | CM | Yes(ev) [ ImPuts B | 2,6 31 N
9to8 6 Volt Output
AYWQ | 371043 [1to2 CM Yes (3v) Min [ Max
9to11 AC 1.4us
131015 pet 2 for 5.6v | 200KC -6.54 6,06
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AYWR 371042 Tto7 VM Yes (6v)
9108
Current Pin +0.4 +1.2 1.0us
AYWs |371041 1107 | VM | Yes (3y) || Mode A _7[_ for 0.5v | 200KC | =11.76 -12.48
9to 11 P 0.4 53 Shift Rise Time (Max) = 0.9us
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Gated Sample Pulse Driver 2

This family of sample pulse drivers (psp) is used to drive
voltage mode triggers 1, 2 and 3. An output repetition
frequency, independent of circuit loading, is obtained from
each card in this group. Circuit operation is similar for all
the cards and the different cap connections permit flexi-
bility of application. These pulse generators are driven by
either voltage mode or current mode circuits and have
various collector loadings which produce either a 6v or a
3v output shift.

The circuits function as single-shot oscillators and pro-
vide about a 1us output pulse regardless of the input signal
duration. A gated, positive signal to the voltage mode in-
puts or a +N level at the current mode input starts the
single-shot action.

Circuit Description

Cap connections on the schematic are those found on
the ayws card. The normal status of this circuit is: T4 con-
ducting, T1 partially conducting, T2 cut off, and output
pin G at —9.5v. There are two inputs, both conditioned by
a single gate that must be up to Ov before either input can
operate the circuit. The output expected is a 3v positive,
1ps pulse regardless of input duration in excess of 1us.

With the input gate (pin C) at Ov for more than 7.5us,
a positive shift at input pin B cuts off T4. The attempt to
reduce current through the 200yh inductance is resisted
with a strong negative potential at the normally positive
end of the coil. This negative spike passes through the
390puuf capacitor and drives T1 base negative. T1 emitter
seeks to follow T1 base but is clamped by T2 emitter-base
diode action. T1 base is, in turn, clamped by T1 emitter.
T2 in full conduction brings output pin G up to —6v. This
level is maintained while the 390uuf capacitor charges to
—5.2v, through T1 emitter-base junction and T2 emitter-

base junction. T2 is reverse-biased off when its base rises
more positive than its emitter (—6.0v) and drops the out-
put at pin G back to —9.5v.

The input signal must extend beyond the 1us period to
allow the circuit to time out. The 390uuf capacitor dis-
charges through the 2K resistor.

Because of the large voltage developed by the collapsing
field of the 200uh inductor, capacitors (C5, C30) are pro-
vided to short to ground any interference that might be in-
troduced onto the —6v and —12v supply leads. The diode
in parallel with the inductor prevents oscillation or ringing
in the coil and speeds circuit recovery.

Other cap connections use the current mode input (pin
A), which requires a current input; circuit operation is the
same.

Application

The internal collector loading and input coupling net-
work used are noted in the chart for the card code and cap
connections. External collector loading is required for the
unloaded circuits. Input and output waveform data are also
given in the chart.

Gating: The gate input (pin C) is normally driven by
CTDL, CTRL,Or voltage mode trigger circuits that provide
the required voltage levels. When the gate is used with
the ac set 1 input, it must be conditioned 7.5us before the
set pulse is applied. When the gate is used with ac set 2
input, it must be conditioned 5.0us before the set 2 pulse
is applied.

Driving Capabilities: The 3v pulse from the psp can
drive 25 triggers (Voltage Mode Trigger 1 or 2) at a repe-
tition rate of 150kc. The 6v pulse from the psp can drive
25 type 3 triggers. A typical logic application is noted on
the schematic.
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CTRL Three-way PNP Non-translating Circuits
(Inverter)

The cp - - card consists of 3 three-way pNP non-translating
circuits used for repowering and level setting of cTrL
signals. This circuit is sometimes called the NOR circuit.
Each circuit on the card performs a basic logical function
(+A, —O, I) and inverts the S input signal. The logical
function is performed by the input resistor network and the
invert function is accomplished by the common emitter
transistor configuration. Collector loading for circuit 2 dif-
fers from that of circuits 1 and 3, and permits flexibility in
driving external loads and for accomplishing the pot func-
tions. In the —OR logic application shown, a +S output is
obtained whenever a —S level occurs at any of the input
pins.

Circuit Description

The base of T4 is biased by the voltage developed across
the input divider network. The exact level of this bias de-
pends on the number of inputs used and their level. Input
levels may vary at their low levels (—S), but all will reach
ground potential at the +S level. When +S levels exist at
all the input pins, T4 base is at +0.65v. The transistor is
reverse-biased off as its emitter is returned to ground. Cur-
rent flow from the —12v supply through the 1.6K collector

CD--

resistor to the load divider network gives a —10.3v off
output.

Dropping any input to the —S level causes T4 base to
decrease toward —3.15v. T4 becomes forward-biased on
and clamps the base at —0.2v. Saturation current flows
through the transistor and quickly raises the output to the
+S level (—0.2v).

Coincidence of more than one —S level at the input
drives the transistor farther into saturation and increases the
turn-off delay of the circuit. Circuit delays are summarized
in the chart. The delays are measured from the time the
input reaches the circuit switching threshold until the out-
put reaches the switching threshold of the loading stage.

Application

Possible logical functions of these circuits are indicated
in the Circuit Use chart. pot’ing the collectors (sharing of a
common collector load by similar outputs) does not perform
another level of logic, but merely increases the number of
inputs. These inverter circuits are also combined with other
cTrL logic circuits to make up trigger and latch configura-
tions. Possible driving and loading circuits are indicated
with the ALD representation.
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| |
E— B | |
—cC|s s —Fs s —Lfs s Is s: 5 s J_us S|
P _ H — E — | | | |
or or | ) GA B ]
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DE PR R R
——BD To 4
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+12 g2 =
533K
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N :>
>
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| L
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-12
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| 1
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il s
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Circuits 1, 2, and 3 Circuit 4
Card Part Input Voltage Levels Maximum Output Current Maximum Delay (usec) Circuit
Code Number Min [ Max Up Output Down Output | Output Loading CTRL-DE |Inv- DE Use
CEYB | 371032 0.2 0 Tum | Min | *0.34 | *0.3 | pe
5 CTRL or On Max +1.55 +1.2 +DEA
K 4.98ma 7.97ma é.l nv?;rer Tomn Min +0.27 | +0.65 | -DEO
-10.55 freuits off | Max | +2.3 | +2.9
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CTRL Emitter Follower PNP

The ceEyB card consists of four one-way PNP emitter fol-
lower circuits. Each circuit serves as a non-translating cur-
rent amplifier that drives additional logic or branching
circuits. Emitter followers also serve as buffer devices to
match impedances or provide isolation. A slight pc voltage
shift results between the input and output voltage signals.
Card and circuit design permit many variations in input and
output loading connections of these emitter followers. A
typical circuit application, input and output type loading,
and some of the possible aLp block configurations are
shown.

Circuit Description

Assume circuit 1 has the input and output loading indi-
cated by the dash-line circuitry. With tx1 on, T5 base is at
about —0.2v and T5 is in partial conduction. This current
flows through the low resistance inductor into the 2.2K
emitter follower resistor and input divider network of Tx2
to the +12v supply. T5 base-emitter drop (0.2v to 0.4v)
causes a slight voltage shift between the input and output
signals. A +S output exists at pin A and reverse-biases
X2 off.

When Tx1 turns off, its collector voltage drops toward
—12v and increases the forward bias on T5. Current
through TS5 starts to increase but is momentarily resisted by
the inductor. The voltage drop developed across the parallel

CEYB

LR network holds the output positive until the counter-Emr
is overcome. Then, the output drops sharply to the —S level
and the transistor is in full conduction. Additional current
flow into the load network forward biases Tx2 on.

The circuit is returned to its original status by a +S level
to T5. The rise to the former +S level is similarly resisted
by the inductor and again a sharp shift results.

Because of the relatively low impedance offered by the
emitter follower, the output level is little affected by the
output loading (within limits). The 300 ohm collector re-
sistor limits the power dissipation across T5. The 0.01xfd
capacitor filters to ground any oscillation or ringing that
might be introduced onto the —12v line by the coil. Be-
cause the emitter followers are normally driven by crTrL
logic or inverter circuits, the delays given in the chart are
the total delays encountered through the driving circuit and
the emitter follower.

Application

The logical functions performed by these circuits are in-
dicated in the Circuit Use chart. Back-panel wiring permits
additional flexibility. For example, the pot functions are
accomplished by connecting similar output pins together to
share a common emitter load. Wiring an input pin to pin D
allows the pE to be driven from an unloaded logic circuit.
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€ o= | | C le= < le— C la— YG
Extender
Input — NfU T —B|U T u T u T ZT
T —e CRZV —Flarvz —H[crvz — D|crvz LV
+6M +6 +6M
- - The DOT function is performed if T1
Pin N tied to and TX share the common load as
extender card shown.
(Refer to CL— 15K 6800 ? 15K
cards) permits
?ddthotna'l ;‘?purs CTDL Output
O contro 56uh
\ N®) G(Q)
O o
no : \ —1..[:-. -0
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® Y- EF) D4 N ;; o : Yo HD) D6
1z Ok 2 O—K
N [_N_] ! Voltage mode output
T ! 9
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! ground. See CL—
* cards.
-6 -6
Input Level Circuits 1 and 2 Output Level Circuits 3 and 4
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0.2 Min. l Max.
-5.3 || 4 6.3
-7.4 l
-5.5
-12.
2.48 %3
Exrénder CM Collector Loading Del ( )
Input A ays usec
Card  |Part No [I0Pu!__ |Output | Circuit Basic [ParTel | CM [ Diode ] 700 | Circuit
Code 37--- | Circuit |Circuit 1 2 3 4 Per Block IC'lector]| Base Input vufd Use
CRVZ  |1274 1,2 No Yes | Yes | Yes | Yes Turn Min.| 0.18 .00 .00 .00 .02 | +C
CrRZT 1275 1,2 No Yes | Yes | No | No On Max.} 0.52 .007 .02 .02 .05 E'l%
CRYG (1277 1,2 No |Yes |No [No [No Turn | Min.| 0.05 | .004 | .005 | .000 | .03 ’E\O
k- 1276 | 1,2 [ No | No|No | No |No Of | Max.l 02 | .o | .02 | .005 | .06
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CTDL U to T Converter

The crzv card consists of four one-way NpN logic circuits.
Each circuit on the card translates a U input to an out-
of-phase T output. Internal collector loading for each cir-
cuit gives cTpL outputs at pins G, C, P and A. Extender
pins N and B permit additional inputs to control circuits
1 and 2.

A +U level is required at pin E to forward-bias T1 on.
With T1 on, the output at pin G is near —6v minus the
slight voltage drop across the forward-biased transistor.
When the input signal drops to —12v, T1 is turned off.
The low forward impedance of the conducting diode rap-
idly removes the excessive minority carriers from the base
region. This action minimizes the effect of operating the
transistor in saturation and assures a fast response at the
trailing edge of the output waveform. At this time, the
transistor acts as a high impedance and the output at
pin G increases to +6v (No Load).

CR-=

Because of the large input signals used, variations in
the input loading conditions do not affect the transistor
status. The transistor is either in saturation or at cut-off.
Output voltage levels are dependent on loading condi-
tions.

Application

The circuit loading is noted above for the different cap
connections in this group of cards. External collector load-
ing is required for the unloaded circuits. Logical func-
tions performed by these circuits are indicated by the
symbols listed in the chart labeled Circuit Use. The pot
function is accomplished by connecting similar output pins
together to share a common collector load. cTpL and
voltage-mode outputs are available from these circuits as
noted on the schematic.
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Head Driver and Echo Pulse Amplifier, P/N 371674

This is a high-current driver used to switch current in a
magnetic tape write coil. The circuit also incorporates an
echo pulse amplifier that provides a pulse each time current
is switched in the write coil.

The two inputs (terminals C and E) are fed from the out-
puts of a voltage mode trigger. An up level (ov) must also
be applied to the gate input (terminal A) for the driver
to function.

Circuit Description

The objective of this driver is to pass current through
either half of the write coil. Current must therefore flow
from —6v through transistor T3, through either transistor
T1 or T2 and through half of the write coil to +12v. Since
current must flow through T3, first consider the status of the
write gate terminal A. A +S level on the gate terminal will
forward bias T3, causing it to offer a very low resistance
path for the current.

Next, consider the status of transistors T1 and T2. The
base of T1 is connected to one output of a voltage mode trig-
ger while the base of T2 connects to the other trigger output.
The two output levels of the voltage mode trigger are ov
(up level) and —6v (down level).

Consider the condition where ov is applied to terminal
C and —6v to terminal E. With ov on terminal C, T1 con-
ducts and therefore offers a low resistance path for the flow

Lz

of current. At the same time, —6v on terminal E holds T2
cut off, preventing the flow of current. Under these condi-
tions, current flow is through T3, T1, and the left half of the
write coil.

When the write trigger flips, the voltage levels on termi-
nals C and E are transposed and T1 cuts off while T2 con-
ducts. Current then flows through T2 and the right half of
the coil.

The echo amplifier function of the driver is performed by
transistor T4. The collector of T1 and the collector of T2
are capacity-coupled through negative facing diodes to the
base of T4. Consider the condition where the write trigger
flips so that T1 conducts and T2 cuts off. When T2 conducts,
its collector drops from +12v to a somewhat negative level.
The negative shift is coupled through capacitor C1 and
reaches the base of T4, causing it to conduct momentarily.
At this same instant, T2 cuts off and its collector rises to
+12v. This positive shift, however, has no effect because
diode D2 prevents its from reaching the base of T4.

When the write trigger flips again, the negative pulse will
reach T4 through diode D2 while the positive shift will be
blocked by diode DI1. Therefore, each time current is
switched in the write coil, an echo pulse is developed by T4.
The echo pulse determines if the tape unit attempts to
write correctly.
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D DFC
D DFC E FC F
S S N
A — B — C —
MD MD MD
POSSIBLE ALD CONFIGURATIONS
ABC e~
v Y e e -48v
Relay Coil
[P] Type 028
.3v Min
See Note 110 e
= Note: Minimum negative off level is
D,E,F ’ -5.97v for t 4% power supply
———AAN p | Type 083 -6.12v =12v £ 10% power supply
1.8K
7.5K 3.3K
=12v -bv
MD

Functional Coil Driver

This circuit is designed to operate with loads requiring a
steady state current of 500 ma maximum. A +8S level is
required at the input to cause current flow in the load.
Circuit Description

With —S level at the input, the circuit is in the off status.
The type 083 transistor is cut off and the positive level at the
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junction of the 2K and 110-ohm resistors also cuts off the
type 028 transistor.

When the input rises to +8 level, the 083 transistor con-
ducts, applying a negative level to the base of the 028
transistor. The type 028 transistor conducts, allowing cur-
rent to flow in the load.



MX - -

Two-Way PNP Nontranslating Circuits

The Mx card consists of four 2-way pnp nontranslating cir-
cuits sometimes called Nor circuits. Each circuit on the
card performs a basic logical function, (+A, —0, I) and
inverts the S input signal. The logical function is performed
by the input resistor network, and the invert function is
accomplished by the common emitter-transistor configura-
tion. Collector loading for circuit 4 differs from that of
circuits 1, 2, and 3 and permits flexibility in driving external
loads.

When the Mx circuit is used in a —or logical application,
a +S output level is obtained whenever a —S level occurs
at either input.

- -0 -0 -0 R
B . G ___ __E C — ——Q K — — A p —
S N S S S S S S
— b — F — R — H — L
MX MX MX MX MX
POSSIBLE ALD CONFIGURATIONS
+12v +1‘2v
43K §
Ov
T B,E,Q
—AAN—4
Ov 5.6K
LD ] G,CK Y
5.6K -
L
1.6K
-12v =12y
Circuits 1, 2, and 3 Circuit 4
MX-371661
Input Levels Output Levels Delays (usec)
Min T Max Min [Mcx Measurement Per Block Load
+ -
-0.2 0.35 0.2 Ov Gnd_s 2|;puf Torm Min | +0.24 | -0.02.
: r0.6 | On
| Gnd (Ton) | Max |+0.62 [ -0.01
-5.% /10:6 <55 Tum | Min [ +1.28 | +0.04
-5.56 L Off
T == (1) [ Mox | +3.9 | +o1
-12.48 -12.48 on Outputloff ° . 0.
MX

Circuit Description
The base of transistor T4 is biased by the voltage developed
across the input divider network. The exact level of the bias
depends on the number of inputs used and their level.
When +S level exist on both inputs, transistor T4 is
reverse biased off. Current flow from the —12v supply
through the 1.6K collector-resistor to the external load gives
an output level of about —10.3 volts depending on the
value of the load resistance.
Dropping either input to a —S level causes T4 to conduct,
raising the output level to +S.
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MR-- | 371623 _,:85': I | 02 w2 | 02 0 PinC |.0457 | .0812
e PinD [160.0 | 215.0
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Voltage Mode Single-Shot 2

The MR - - card is a gated single-shot trigger circuit that
produces output pulses of a fixed time duration. The circuit
consists of four pNp transistors and three capacitors of dif-
ferent values used in the time-out network. By changing the
back panel wiring to the various capacitors on the card,

different output pulse durations are possible. A positive

shift to a gated input starts the single-shot action and pro-
vides a negative output pulse of a fixed time duration. This
output pulse duration does not depend on the input stayving
up. A —S level at the gate input prevents the positive shift
from starting the single-shot action. Additional control of
the circuit is possible with a special hold input. This input
can be used to initially start or maintain the single-shot
active output (—S) regardless of the other input levels. The
output remains active for the selected pulse duration after
the hold input is released.

A typical application of the single-shot using an external
timing capacitor is shown. Both the gate and hold inputs
are returned to ground.

Circuit Description

With the input gate (pin N) at +S and the input hold
(pin A) at +S, the status of the circuit is: T3 fully conduct-
ing, T2 and T7 partially conducting, T5 cut off, and output
pin F at the +S level. The positive shift at input pin P,
through the input capacitor and the input diode, reverse
biases T3. T3 cuts off and T2 base seeks —12v. Output pin
F falls to a —S level and T2 reaches full conduction. The
negative shift at T2 emitter, through the selected timing
capacitor and 150 ohm resistor, appears on the emitter of
T7. T7 cuts off. This negative voltage shift, developed
across the resistor network of 150 ohm, 5.1K, 13K,and the
15K potentiometer also appears at the base of T5. T5 base
seeks the —4.2v and forward-biases the transistor on.

The positive shift at T5 collector is coupled back to T3
base, maintaining T3 cut off. This action is instantaneous
through the coupling bypass capacitor C32. The circuit re-
mains in this status while the timing capacitor charges
through the resistor network toward +6v. As soon as T5
base reaches ground, T5 cuts off and the coupling voliage
to T3 base is lost. The input shift has long since dissipated
to ground through the input gate pin N. Therefore, T3 re-

MR - -

sumes conduction and output pin F rises to its former +8§
level. T2 and T7 resume partial conduction and the timing
capacitor discharges through T7. The circuit is back to
normal.

If the hold input is used, pin A is not returned to ground.
An active output level can be maintained by establishing
pin A at a —S level. T7 is biased to full conduction, lower-
ing T5 bzse below ground; T5 conducts, and through the
coupling to T3 base, T3 is cut off; and T2 goes to full con-
duction. Causing T7 to conduct drives the entire circuit to
the same status as an input signal does. When the hold
input is released (pin A rises to +8S), the timing capacitor
must again charge through the resistor network toward
+6v. The output at pin F will remain active until T5 is cut
off by the rise in its base level, and T3 again conducts.

The repetition rate of this circuit is 1.3 times the selected
output pulse duration,if 0.3 of the output pulse duration is
used for recovery of the circuit. Turn-off delays are a func-
tion of the input rise time, and circuit loading. Delay values
vary from 0.16us to 0.8ps.

Application

The pulse durations for the capacitor values on the
single-shot card are summarized in the chart. An exact tim-
ing within the range noted is obtained by adjusting the 15K
potentiometer. If additional timings are desired, external
timing capacitor cards can be connected to the coupling
pins. Refer to the MM - -, MN - -, and MP - - timing cards for
other possible single shot timings.

Gate inputs are normally driven from ctrL logic circuits
or from a voltage mode trigger. The gate input must be
conditioned before the set input is applied. Levels and
timings for the gated ac input operation are:

GATE LEVEL GATE MiNiMUM

AC SET BEFORE CONDITION GATE
InpPUT CONDITIONING TiME LEVEL
6v —12.48v 8.75us —0.5v
6v —13.2v 8.90us —0.5v
6v —6.24v 6.85us —0.5v
12v —12.48v 5.00us —2.0v
12v —13.2v 5.15us —2.0v
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S W
W8

BLOCK CONFIGURATION AND TYPICAL APPLICATION

g 510!
T; Type 083
3.9K N
A
N
Y
20K
=12v
>
~bv

Min Input Levels

~.44v or More Positive

-5.9v or More Negative

WB--

Relay Driver

The relay driver is a three-transistor nonlatch driver with
a maximum steady-state current capability of 2.5 amperes.

Although this circuit is primarily a relay driver, it can be
used to drive other high current loads.

Circuit Description
When the driver is in its inactive condition, the input is at
+S level and T1 and T2 are conducting, but T3 is cut off.

94  (8-15-64)

([z] =] &

T, Type 026
{ioie o

130

n T3 Type 042

N
24 o
24 o
27 o

~12v

Output Levels

On Ov (Approx)

Off -48v (Approx)

When the input drops to —S level, T1 cuts off, causing
the junction of the 1.6K and 510-ohm resistor to rise toward
+12v. This action reverse biases the emitter base junction
of T2, cutting off conduction and allowing the junction of
the 13-ohm and 24-ohm resistor to drop from a positive to a
negative level. As this level drops slightly below ground
(ov), the emitter base junction of T3 is forward biased,
causing T3 to conduct. Current then flows from —48v
through the load, through T3 to ground. )
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YAW
Photo Cell Amplifier

The circuit is used with a photo cell, to sense an aluminum
strip on magnetic tape. Light reflected from the aluminum
strip produces a 10 =3 ps positive pulse at the output of
the amplifier.

Circuit Description

The photo cell connected between +12v and input terminal
A, along with R1, forms a voltage divider. The junction of
this divider connects to the base of transistor T1 which
serves as an emitter follower. The output of T1 is capacity-
coupled to the base of transistor T2. Transistors T2 and T3
form a Schmitt trigger that provides an output pulse of good
rise time regardless of the input pulse rise time. Diode D1
connected between the collector of T3 and ground provides
a clamped output. The input to T4 is a differentiated pulse
having accurately controlled amplitude and rise time. The
output of T4 is used to drive the output transistor T5.

In the static condition (photo cell dark), T1 conducts
lightly. Transistor T2 is cut off and T3 is conducting.
Transistor T4 is conducting and output transistor is cut off.
With transistor T5 cut off, the output level at terminal B is
—12 volts.

When light strikes the photo cell, its resistance decreases
causing a rise in voltage at the base of T1. The positive
output of T1 turns on transistor T2 and this action turns off
T3 producing a positive pulse at the base of transistor T4.
Transistor T4 cuts off, allowing the junction of R11 and R12
to go negative. The junction of R11 and R12 is connected
to the base of transmitter T5, and when the base drops
slightly below ground, T5 conducts heavily and output
terminal B rises to +S level (ov). The output remains at an
up level for about 10 ps determined by the time that T4
remains cut off. The cutoff duration of T4 is determined by
the positive output of the Schmitt trigger and the time
constant of C3 and R10.
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Troubleshooting Hints

Read-Write Errors

EXCESSIVE READ ERRORS

1. A high cutoff current in the write head driver cir-
cuit can cause a low signal in one track.

2. A high cutoff current in the erase head driver can
cause a low signal in all tracks.

READ ERRORS IN ONE TRACK

A noisy preamplifier can cause this trouble.

READ ERRORS IN ALL TRACKS

Large noise spikes on reel drive motor line can be
caused by:

1. Clamping diode open.

2. Burned spots on the tape reel motor commutator.

INTERMITTENT READ ERRORS

The 7330 tape unit is sensitive to inter-record gaps
that are less than 1144 inch. Intermittent read errors
may occur as a result. Magnetic tapes generated on
other tape units, to be read on the 7330, must have
gaps no less than the minimum specification.

IR gap size for 1BM 727, 729, and 7330 tape units is:
0.75 +0.125, —0.0625 inch.

EXCESSIVE READ-WRITE ERRORS

1. If the start envelope is unstable up to 8 ms, check
the moving coil for topping in the co position. If the
stop envelope is unstable up to 8 ms, check the moving
coil for topping in the co position. If the stop envelope
has variations, check the moving coil for bottoming
in the stop position.

2. Check for loose write skew delay line taps.

3. A loose bonding on vacuum cannister, plug, or
terminal board can cause a high frequency noise.

Tape Trouble

TAPE STICKING TO STOP CAPSTAN

The stop capstan should be replaced on machines with
serial numbers below 11752. The old type capstans’
manufacturing process has been changed to eliminate
a possible tape stick problem. EC 251017 provides for
this modification.

TAPE DAMAGE

The 7330 installations experiencing tape creasing near
the front edge of tape should check the head cover
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stop assembly. If the rubber bumper p/N 328469 is
missing from the stop assembly stud, the hinged cover
may contact the edge of the tape. If the rubber bumper
is loose, cement it to the stud.

TAPE BOTTOMING IN VACUUM COLUMNS

1. Tape bottoming in the columns may occur while
tape is being fed into the column or when a computer
high-speed rewind instruction is given. This problem
has appeared only on the 7330 tape units with Ec
249984 installed in them. EC 251022 has wiring
changes which provide for a more reliable operation.

2. Tape bottoming can be caused by a failure of the
45 ms single-shot to fire. EC 252271 corrects this
trouble.

3. Tape bottoming can be caused by the failure of
the tape reel drive motors to rotate. Dirty contacts on
relays 2 and 5 have caused this trouble. Thorough
cleaning of the contacts has corrected this problem.

TAPE BUCKLES UNDER ERASE HEAD

The amount of current flowing in the erase head (/N
556918) is slightly high. As a result, the head may
slightly overhead and cause tape to “buckle” if one
section of tape remains under the erase head for an
extended period while the tape unit is in write status.
This condition is most prevalent near the load point
area of tape.

Erase head current is reduced by Ec 249984, which
is a mandatory field change. If trouble is experienced
with this problem, the change may be installed in ad-
vance of the Ec by replacing the erase head current
limiting resistor R15.

R15 is now 20 ohms. Replace with a 50-ohm, 5-watt
wire wound resistor, p/n 207319.

INCORRECT CREEP INDICATIONS

If these indications appear, check for:
1. An unclean tape transport.
2. Wrong stop time.
3. A misadjusted co A single-shot.

Rewind
LOW-SPEED REWIND FAILURE

If the tape unit fails to do a low-speed rewind on a
rewind instruction, check R102, readjust tension, or
replace relay. EC 251009 provides for circuit changes
giving a more positive pick pulse.



Relays
BURNING OF R111 LATCH RELAY

Some installations have been experiencing overheating
of R111 (rrN LP); EC 251867 eliminates this trouble.

RELAY 5 ARCING

To reduce electrical noise caused by arcing of relay 5,
the brake single-shot has been changed from 25 ms
to 45 ms. EC 251022 provides for this wiring change.

Lights
SELECT LIGHT ON IN BLANK POSITION

EC 251022 provides wiring changes to keep the select
light off when the select switch is in the blank position.

This change prevents the select line from floating
while the switch is in this position.

Terminators

1. Of the new production tape unit line terminators,
some were released with a shoulder-type screw for the
keeper plate mounting. This allowed the 200-position
connector to shift, resulting in keeper plate breakage.
Replace shoulder screw with a 6-32 countersunk screw
P/N 438573.

2. If a 729 line terminator is used on a 7330 tape
unit, machine malfunctions will occur. Each unit must
make use of its own terminator. Mark each one ac-
cordingly.
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General Information

Skew

Read Skew

Read skew is the condition where the bits of a char-
acter are read at slightly different times and has the
effect of increasing the time required to read a com-
plete character from tape. In order to read characters
from tape accurately, all bits of each character must
be read within a certain portion of the read cycle as
determined by the control unit. Skew must therefore
be held within limits that will permit all bits of a
character to be read within the allotted time.

Read head skew in the 7330 tape unit is caused by
slight misalignment of the read gaps during manufac-
ture and by incorrect positioning of the head assembly
with respect to the path of tape across the head.

Alignment of the read gaps is held to close toler-
ance during manufacture of the read head. Gap align-
ment therefore causes only a small amount of skew
and this skew is not adjustable.

Read head skew is mainly determined by the posi-
tion of the head with respect to the tape path.

To understand how the position of the read head
affects skew, consider the read head in Figure 59.

Tape Track C Read Head Gaps
\ s

Track 1

These Bits Will

Be Read First Tape Motion —————>

Figure 59. Misaligned Read Head

Note that the read gaps are not aligned at right angles
to the edge of tape. As a character passes over the
head the bits are read at different times as shown in
Figure 60.

| | Lagging Track
Track C

I
I
|
|
[

Track 1
|
!
)(—-L Time Displacement

Figure 60. Output from Tracks C and 1 with Skew
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The purpose of the read skew adjustment is to posi-
tion the head as shown in Figure 61 so that the bits of
a character are read as nearly as possible at the same
time (Figure 62).

I
Tape 90"/" R/ead Head Gaps

/
/1

All Bits Will Be Read
At Approx Same Time

[
)
!
!
I
I
1

—— Tape Motion——
Figure 61. Properly Adjusted Read Head
Time

I

[ Track C
N\
| Track 1
N\
|

.

Figure 62. Output from Tracks C and 1 without Skew

Zero Time Displacement
Between Tracks

The mechanical skew adjustment screw just to the
right of the head in Figure 24 positions the head with
respect to the tape. The purpose of this adjustment is
to position the gaps for the two outer tracks so that
they read bits from tape at the same time.

The actual adjustment consists of reading a master
tape that is written with all bits in all tracks, while
adjusting the head position so that bits are read by
the outer tracks (C and 1 bit tracks), simultaneously,
as determined by observing the bits on an oscilloscope.
The master tape is used because it has all bits of each
character written in a straight line across tape.

When the outer tracks are in proper alignment, the
only remaining read head skew is that caused by the
slight misalignment of the individual gaps.

The final step in the read skew adjustment pro-
-cedure is to check and record the time displacement
between each track. The time between the most lag-
ging and most leading track must not exceed 3.0 micro-
seconds. If it does, the read head is defective or one
of the preamplifiers is improperly adjusted or de-
fective.



The time displacement between tracks is recorded
because the data are needed during the write skew
adjustment.

Write Skew

When a character is written on tape without skew, its
bits lie in a straight line at right angles to the edge
of the tape. If a character is written with its bits in
a staggered line, or in a line that is other than 90°
with reference to the edge of tape, the character con-
tains skew.

If characters are written with skew they will be
read with skew regardless of how accurately the read
head is adjusted. The tape unit must therefore be ad-
justed to write information on tape with a minimum
of skew.

Write skew is produced by slight misalignment of
the write head gaps, by improper position of the write
head with respect to the path of tape over the head,
and by writing bits at slightly different time intervals
due to transistor circuit characteristics.

The write and read portions of the head are as-
sembled in a single unit.

During the read skew adjustment, the read-write
head was positioned for minimum read skew. This
may not be the ideal position for minimum write skew.
The position of the read-write head cannot be changed
to adjust write skew, as this would also change the
read skew adjustment.

A different method must therefore be employed for
the write skew adjustment. Basically, the write skew
adjustment in the 7330 tape unit consists of determin-
ing the most lagging track and then adding appro-
priate amounts of circuit delay to the remaining tracks
so that bits for a character are written at just the
right time to produce minimum write skew.

To understand how this system operates consider
the example shown in Figure 63. Assume that before
any write skew adjustment is made, bits are written
on tape as shown. Also assume that there is no read
head skew. As the bits pass over the read head, bits A
and 1 are read first. One microsecond later bit 8 is
read and after another microsecond interval bits C
and 4 are read.

Bits B and 2 are the last to be read and this occurs 3
microseconds from the time the first bits were read.

In this example, tracks B and 2 are the most lag-
ging tracks. If we make tracks B and 2 our standards
we can say that the five other tracks are leading.

Now, consider tracks C and 4, which lead tracks B
and 2 by 1 microsecond. If we delay the writing of
the C and 4 bits until 1 microsecond after writing the
B and 2 bits, tape will move just far enough to allow
the C and 4 bits to be written exactly in line with the

Tape Motion ——>

C

B

A

8

4

2

1

| | 1 usec

Most Lagging
Tracks

Figure 63. Write Skew

B and 2 bits as shown in Figure 64. Following this
same procedure, 2 microseconds of delay will cause
the 8 bit to be written in line with bits C, B, 4, and 2.
Likewise, 3 microseconds of delay will bring the A and
1 bit tracks in line and characters will be written
without skew.

Notice that we electrically delayed the writing of
bits in a manner that compensated for the original
write skew condition.

The delay referred to in this discussion is obtained
from a lumped constant delay line placed in the write
sample pulse circuit. Taps on the delay line allow the
required amount of delay to be selected for each
write track.

The write skew adjustment outlined in “Service Pro-
cedures” is slightly more detailed than the example
just given.

Step 2 in the adjustment procedure removes all de-
lay from the write tracks. This is done so that the
actual write skew can be determined. Bits are then
written in all tracks and are observed as they pass
over the read head. Note in step 6 of the procedure
that the recorded skew is actually a combination of
write skew and read skew.

Remember that during the read skew adjustment
some skew remained and this was recorded for
future use.

The recorded read skew must now be subtracted
from the combination skew cbserved and recorded in
step 6. The remaining skew is the true write skew
that must be corrected. .

Step 7 of the procedure is needed because all skew
is recorded in reference to track 8 which is used as the
sync point for the oscilloscope. Therefore some tracks
may be leading while others may lag in reference to
track 8. At this time we must make the most lagging
track or tracks the standard (zero skew) so that de-
lay may be added to all other write tracks to bring them
into proper alignment.

In the example of skew computations shown in the
section on Service Procedures, notice that tracks A
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Write Head = Gap misalignment

exaggerated for purpose of
/illustraﬁon
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\
Write Bit B and 2 E——
Write Bits Cand 4 ~— —ud
Write Bit 8 _
Write Bits A and 1 —

Figure 64. Write Skew Correction by Use of Delay

and 1 are the most lagging ( —) tracks by one micro-
second. To make these tracks have zero skew we must
add the same amount of leading (+) skew to all
tracks. The last line in the example shows the exact
amount of delay that must be added to the tracks to
reduce write skew to a minimum.

To add delay to the write sample pulse line for a
particular track, move the line from the zero tap and
place it on the tap that gives the delay closest to the
required amount. Remember that each tap provides
an additional delay of 1.25 microseconds. Because the
delay can only be added in fixed steps, it will not be
possible to remove all traces of write skew. It will be
possible however to come well within the skew limits
required for accurate reading of information from tape.
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Manual Form Numbers and Recommended
Test Equipment Part Numbers

7330 Tape Tester, p/N 461142: The tester does not
require an extra cable because the cable is perma-
nently attached.

7330 ac Power Cable, p/N 460663: This cable is
necessary to power the tape unit off line when using
the tape tester. It is also used with the 729 tape unit.

7330 Line Terminator, »/N 556801: A line termi-
nating “shoe” is necessary in the tape unit for off line
use with the tape tester.

Standard Signal Level Tape, p/N 461108: This test
tape is also known as a Master Output Tape. It is
specifically recommended by Engineering as necessary
when setting 7330 tape unit preamplifiers. The tape
is manufactured to very close signal output tolerances
and will reduce possible level setting errors.

Master Skew Tape, p/N 461096: The skew master
is necessary for setting mechanical and electrical skew.
It is the same tape used for 729 tape units.

7330 ce Manual of Instruction, Form 223-6943-1.

7330 Parts Catalog, Form 123-0360-1.

7330 cE Installation Manual, contact Manager, Dept.
297, Poughkeepsie, N. Y.

Test equipment should be ordered from Mechanics-
burg well before a new system is received. Catalogs
and manuals are now available from 1BM Endicott.

Copies of the reference manual and parts catalog
are now included in the 1401 and 1410 installation
package. However, there have been cases, especially
on early systems, where they have been left out. It is
recommended that at least one copy of each form
number be ordered by every branch office as a pre-
cautionary measure.

Tape Loading Procedure

Use of the proper tape loading procedure is necessary
to minimize tape damage, tape contamination, and
insure correct seating of the rewind arm. Customer
engineers should demonstrate this recommended pro-
cedure to customer operators.

1. Place file reel on machine with about 18 inches of
tape hanging.

2. Open center cover and right column door.

3. Thread tape through tape transport (as indicated
on inside of center cover).

4. Press reel release key.

5. Transfer load point to right of head area by turn-
ing machine reel clockwise (tape should not have
slack).

6. Close the right column door.

7. With the reel release key pressed, lower the re-
wind arm.



8. Let the reel release key out for a few seconds.

9. After vacuum comes up, press the reel release key,
turn left reel clockwise, and turn the right reel counter-
clockwise, loading the tape into columns. Let out reel
release key.

10. Seat rewind arm.

11. Close center cover.

12. Close tape transport door.

13. Press low-speed rewind key.

14. Press start key.

Tape Care

Tape Handling

IBM magnetic tape is so durable that any limitation
to successful use is almost always caused by physical
damage, by the presence of cumulative wear products,
or by contaminating foreign particles such as dust.
Consequently, tape must be handled with care at all
times to protect and extend its life. Also, maximum
cleanliness must be preserved in and around tape units,
tapes, reels, containers, and the general areas of use.
Recommended conditions of temperature and relative
humidity must be maintained.

Dust, dirt, or damage to the tape can reduce or pre-
vent the necessary physical contact between the oxide
surface of the tape and the read-write unit. Signal
strength may be sharply reduced or information may
be completely obliterated.

Because recorded information comes within 0.040
inch of the edge of the tape, tiny nicks and kinks
caused by careless handling of tape or reel may ser-
iously affect the quality of magnetic reading or re-
cording. Damaged tapes are as ineffective as chipped
or broken phonograph records.

As a result of the complete testing of each reel of
magnetic tape throughout its length, no error-producing
defects are present at the time of shipment to the
customer. But after continued use, normal wear prod-
ucts may be generated and collect on the tape, foreign
material may accumulate if proper handling procedures
and precautions are not observed, or the tape may be
inadvertently damaged.

Physical Conditions

Several characteristic physical conditions are some-
times found during the use of magnetic tape. With a
proper understanding of these conditions, the customer
can avoid complications which otherwise might arise.

IRREGULAR WINDING

Normally, tape winds on the reel with some of the
edges slightly protruding. These irregularities usually
result from high-speed rewinding, which causes air
to be trapped between adjacent layers of tape. Another
contributing factor may be static electricity.

In itself, slightly protruding edges do not interfere
with the proper operation of tape. It does require,
however, that proper care in handling tape be exercised
by all operating personnel. The exposed tape edges can
be badly damaged if they are squeezed through the
reel openings or pinched in the edges of the reel.

WAVY EDGE

One condition that can give magnetic tape the appear-
ance of having a wavy edge is curvature. If a short
length of tape is spread flat on a clean surface, its edge
will not be perfectly straight but will form a slight arc.
The arc should not exceed 3s inch in 36 inches of tape.
Otherwise, the tape tends to turn in the vacuum col-
umns. A nominal curvature is present to some degree
in almost all tapes. Although it may produce a slight
flutter in the vacuum columns, a curvature less than
3% inch in 36 inches of tape does not interfere with
proper operation.

Another condition that can cause magnetic tape to
exhibit a waxy edge results from edge damage. If the
tape reel is improperly mounted, the edge of the tape
will receive undue wear and become burred. This burr
causes one edge of the tape to be slightly thicker than
the other. When wound on a reel, the edge of the tape
with the burr will wind to a larger diameter than the
undamaged edge. After a period of time, the center
of tape will be permanently stretched. A tape in such
condition will prove unpredictable and generally un-
satisfactory. The read errors encountered are usually
of the random, nonrepetitive type.

CUPPED TAPE

The outside layers of tape sometimes have a cupped
appearance; that is, the oxide side of the tape may
appear slightly concave.

Acetate tape may sometimes exhibit this condition
when first removed from the plastic shipping bag. The
cupping occurs when the relative humidity of the sur-
rounding air is increased over a short period of time.
(An increase in relative humidity can be the result of
a sudden drop in air temperature as well as an actual
increase of moisture content.) The acetate reacts to the
humidity increase by expanding slightly, while the
oxide coating does not. The cupped effect does not
interfere with the proper operation of the tape and
disappears after a few passes through the tape unit.

REEL WARPAGE

Reels must be properly supported when not in use. The
plastic container provided has been designed so that
a reel is fully supported. A reel that is supported in
any other manner may become warped.
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One common reason why a reel wobbles or appears
to be warped during use is that the reel may not be
seated properly on the hub. The same effect is pro-
duced if the file protect ring is not inserted completely
and because the reel is, therefore, not fully seated. In
either case, the reel behaves as if it is warped, and can
produce damage to the edges of the tape.

Procedures and Precautions

The recommended conditions of temperature and rela-
tive humidity for operating 1BM magnetic tape are as
follows:

RECOMMENDED OPERATING CONDITIONS

The recommended operating conditions for both My-
lar and H-D tape are relative humidity of 20 to 80
percent and a temperature of 50 to 90 degrees F.

For extended storage of Mylar at humidities greater
than 80 percent, tape reels must be hermetically sealed
within moisture-proof plastic bags. This prevents the
formation of mold growth and fungus.

OPERATING PROCEDURES

Smoking should not be allowed in the machine room.
Ashes can contaminate tape. Live ashes can produce
permanent damage if they touch the surface of the tape.

Tapes that contain useful information must not be
exposed to magnetic fields with an intensity greater
than 50 oersteds. ~

During loading, the tape should be taken directly
from the container and mounted in the tape unit. After
unloading, the tape should immediately be replaced
in its container.

Extreme care must be used while removing the file
protect ring. Under no circumstances should the ring
be removed while the tape is loaded in the columns.

When being loaded, the reels should be pushed
near the hub firmly against the stop on the mounting
hub to insure good alignment.

Special precautions should always be taken to make
sure that the hub has been tightened during loading.

To wind the take-up reel to the load point, rotate
the reel with the finger in the recessed finger hold on
its surface.’ Rotating the reel with the finger in the
cut-out will nick or curl the guiding edge of the tape.

While the tape is on the machine, the container
should be closed and put in some location where it is
not exposed to dust or dirt. ;

The tape unit should be allowed to complete the
unload sequence before the door is opened.

The reels should be handled near the hub whenever
possible. If difficulty is encountered while removing
the reel, the bond between the reel and the hub can
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be broken by placing the palms of the hands along the
edges of the reel and rotating it. The reel should never
be rocked by grasping the outer edge. If a tape break
occurs, the reel should be divided into two smaller
reels. Splicing is not recommended. If it is necessary
to make a temporary splice to recover information,
special low-cold-flow splicing tape should be used.

Be careful when placing reflective strips on tapes.
Trouble may result if the tape is soiled or damaged in
the process.

GENERAL HANDLING PROCEDURES

Do not use the top of a tape unit as a working area.
Placing material on top of the unit exposes it to heat
and dust from the blowers. It may also interfere with
cooling of the tape unit.

A reel card holder is provided for identifying tape
reels. If adhesive stickers are used, make sure they do
not leave a residue. Use stickers that can be easily
applied and removed. Never alter labels with an eraser.

A loose end of tape should never be allowed to trail
on the floor.

When necessary to clean tape, gently wipe the tape
with a clean, lint-free cloth moistened with the proper
tape transport cleaner. Extended exposure of tape to
the solvent should be avoided; damage to the tape can
result.

Periodically inspect the plastic tape reel containers
for accumulated dust. Containers can be cleaned with
a vacuum cleaner or by washing with a regular house-
hold detergent.

Pinching of the reels and any contact with the ex-
posed edges of the tape should be carefully avoided.

Dropping a reel can easily damage both reel and
tape and make their subsequent use unsatisfactory.

Reels of tape, whether in or out of a container,
should never be thrown or carelessly handled.

STORAGE PROCEDURES

The tape must be supported at the hub and kept in its
container to protect it from dust when not in use.

Tapes should be stored in some type of cabinet
elevated from the floor and away from sources of paper
or card dust. This should minimize the transfer of dust
from the outside of the container to the reel during
loading or unloading operations.

Before reels are stored, sponge rubber grommets
should always be placed on the reels to prevent the
free end of the tape from unwinding in the container.

If shipping of tape reels is necessary, the tape and
reel should be packed in the plastic container provided
for this use. The container should be hermetically



sealed in a plastic bag. Additional support should be
obtained by packing in individual stiff cardboard ship-
ping boxes.

Tape Developing

A kit is available which allows data written on H-p
magnetic tape to be physically seen without damaging
tape. The following procedure is recommended to make
use of this kit.

1. Shake up the developer solution before using.

2. Support the tape to be viewed, oxide side up,
against the bottom of the bit viewer with the white
plastic card.

3. Wash the solution back and forth slowly by rock-
ing the bit viewer from side to side; the recorded data
will take shape.

4. Inter-record gaps can be checked by making a %
inch mark on the white plastic card.

Care should be taken to prevent physical damage to
the tape being inspected.

If the iron filings in the solution become magnetized
and the solution becomes thin, a small magnet or de-
gausser will loosen the filings.

The bit viewer assembly should be ordered using
code 01, Mechanicsburg. The part numbers are:

Bit Viewer Assembly P/N 461180

Bit Viewer P/N 461181

Bit Viewer Case P/~ 461182

White Plastic Card pP/N 461263
First 7330

Power Cable

Engineering Changes
Mandatory engineering field changes are:

EC PURPOSE

249779 Improve cover appearance

249992B Replace rewind arm handle

249994 Door switch

249984 Reduce erase head current

250409 Correct voltage error

251009 Increase reliability of rewind instruction, and to
have polarity compatibility

251021 Improve machine reliability

251022 Improve s rewind slack take-up

251864 Improve Hs rewind brake circuit

251867 Eliminate burning of R111 latch relay

251017 Replace stop capstan (only on machines with
serial numbers below 11752)

252006 Prevent cable from holding contactor closed

252010 Fuse change

252274 Reversible capstan motor

252395 Tape reel brakes

Cables

The tape signal cable assembly, 18M p/N 535099, may
have an aggregate length of 100 feet. This includes tape
unit to tape unit and tape unit to tape control unit. Ten
7330 tape units may be attached to one 1BM control unit
channel (N or M). Cable length must be specified.

The tape unit power cable assembly, 18M p/N 535098,
may have an aggregate length of 100 feet. This includes
tape unit to tape unit, tape unit to tape control, and
tape control to power source.

A tape unit signal terminating shoe »/n 556801 must
be installed on the last tape unit. Signal and power
connections are shown in Figure 65.

Last 7330

|
@ EI [Fl Power i @ E\IJ : Power M [] D
/ 535098 Cable | | |  Cable
C_ 4 £\ |
From ¢
System ., Use Terminat
U« se Terminator
\Signul Cables \Signcl/ 556801
535099 Cables
460663 Terminating Shoe Circuit
730 Tam Elald Tester For erminating Shoe Circui sFor
Unit 461142 Driven Lines Terminated Lines
Power
Cable
M 1000 1200 820
D ’ D D 1/2W 1/2W 1/2W
Signal Cable ) N 2

Terminator 556801

Figure 65. Tape Signal and Power Connections
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Appendix. 7330 Preventive Maintenance Schedule

ROUTINE FREQ. DESCRIPTION - Refer to CE Reference Manual or specific Service Aid

The following PM Schedule is recommended for a one to two shift operation,
The frequency should be adjusted as indicated by machine performance, The
three basic PM steps performed on the 7330 tape drive are: clean, lubricate,
and inspect.

1 6 On Line Check

Run IRG Test

Check Rewind Operation

Check Tracking

General Inspection of Tape Transport for Worn or Binding Parts.
General Cleaning

UI)#S-ONH

2 18 Off Line PM
Power Off

1. Reel Drive
a. Clean Brake Assembly
b. Check armature gap and wave washer tension - Service Aid #70
c. Check belts
d. Lube reel knobs - IBM #24
e. Check roll pin for wear,

2. Capstan Drive
a. Check belt
b. Check for binds in motor and capstan shaft

3. Go Linkage
a. Remove rocker arm - clean and lube bearings and pivots - IBM #6
b. Lube linkage - IBM #6

4, Inspect DPRelays for burned points and proper adjustment.

5. Check filter

6. General Cleaning

Power On

=
L]

Check power supplies - make voltage checks at SMS panels
Tracking and Start Stop adjustments

Check single shot timings.

Check Indicator Lamps

Check Read/Write Skew

Check feed through - adjust H-shield

Check Erase Head

Check Rewind operation

Check pre-amp gain - final adjustments on line

AV
o o

wooﬂ.cvcnpw
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