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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calibration measurements
are traceable to the U.S. National Bureau of Standards to the extent
allowed by the Bureau’s calibration facility.

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in
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Section I

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This operating and service manual covers general
information, installation, operation, theory of operation,
and maintenance instructions for the Hewlett-Packard
2758A Tape Reader-Reroller. (See figure 1-1.)

1-3. GENERAL DESCRIPTION.

1-4. The tape reader-reroller photoelectrically detects
coded data characters punched on perforated tape. A unidi-
rectional mechanical-drive mechanism advances the tape
through the read head where phototransistors are used to
detect the data. Tape can be rerolled automatically in
plastic canisters (lengths up to 250 feet), or the tape can be
run through loose in unrolled lengths. The tape reader-
reroller simultaneously reads and rerolls the tape inside the
canister from the outside-in so that after a length of tape is
rerolled, it may be removed from the canister and imme-
diately run through the instrument again without a separate
rewind process.

( m@p §
L]
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1-5. The tape reader-reroller accepts 8-track, 1-inch
tape. Reading rate is up to 500 characters-per-second.
Forward tape drive after loading is initiated by an external
step command or by actuating the MANUAL ADVANCE
pushbutton on the instrument.

1-6. IDENTIFICATION.

1-7. Hewlett-Packard uses a two-section eight digit
serial number (000-00000) located on the rear panel to
identify each instrument. The first three digits are a special
prefix number used to identify a special instrument model.
The last five digits identify each specific instrument. If the
serial number prefix on your instrument does not agree
with those on the title page of this manual, there are
differences between your instrument and the instrument
described in this manual. These differences are described in
change sheets and manual supplements available at the
nearest HP Sales and Service Office.

Figure 1-1. Hewlett-Packard 2758A Tape Reader-Reroller

11
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1-8. Printed-circuit card revisions are identified by a
letter and a date code stamped on the card. The letter code
identifies the version of the etched trace pattern on the
unloaded card. The date code refers to the electrical charac-
teristics of the loaded card. If date codes stamped on
printed-circuit cards do not agree with date codes shown on
schematics in this manual for each printed-circuit card,
there are differences between your instrument and the

instrument described in this manual. These differences are’

2758A

described in change sheets and manual supplements avail-
able at the nearest HP Sales and Service Office.

1-9. SPECIFICATIONS.

1-10.  Specifications for the HP 2758A Tape Reader-
Reroller are listed in table 1-1.

Table 1-1. HP 2758A Tape Reader-Reroller Specifications

GENERAL

Power Requirement: 115 volts ac + 10%, 60 Hz,
425 watts

Mounting: Standard 19-inch rack
Panel Height: 8-3/4 inches
Width: 17 inches

Depth: 16 inches

Finish: Light grey baked enamel and flat black with
black-filled panel engravings

Operating Temperature Range: 0° t0 55°C (32° to
132°F)

Nonoperating Temperature Range: -40° to 75°C
(-40° to 167°F)

Relative Humidity: 95 percent at 25° to 40°C

TAPE
Material: Any diffuse material with less than 60%
transmissivity
Code: 8 level

Width: 1 inch
Canister Size: 5-inch diameter

Canister Capacity: 250 feet of paper or paper-mylar
tape

Leader: Requires 2 feet of leader tape

SPEED

Reading: Up to 500 characters per second
Stop Time: Less than 500 usec
Start Time: Less than 6 ms (up to full speed in 10 ms)

1-2
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Section II

SECTION II
INSTALLATION AND OPERATION

2-1. INTRODUCTION.

2-2. This section contains information on unpacking,
inspection, installation, and operation for the HP 2758A
Tape Reader-Reroller.

2-3. INSTALLATION.

2-4. UNPACKING AND INSPECTION.

2-5. If the shipping carton is damaged upon receipt,
request that the carrier’s agent be present when the instru-
ment is unpacked. Inspect the instrument for damage
(scratches, dents, broken parts, etc.). If the instrument is
damaged or fails to meet specifications, notify the carrier
and the nearest Hewlett-Packard Sales and Service Office
immediately. (Sales and Service Offices are listed at the
back of this manual.) Retain the shipping container and the
padding material for the carrier’s inspection. The Hewlett-
Packard Sales and Service Office will arrange for the repair
or replacement of the damaged instrument without waiting
for any claims against the carrier to be settled.

2-6. RACK OR BENCH MOUNTING.

2-7. The tape reader-reroller is designed for either
bench installation or mounting in a standard 19-inch rack.
To mount the instrument in a rack, follow the instructions
contained in the rack mounting kit furnished with the
instrument. All necessary hardware is furnished as part of
the rack mounting kit.

CAUTION

A minimum of six inches of clearance is
required below the tape reader-reroller to
allow for excursions of tape loops. With-
out this clearance, snagged tape loops and
broken tape may result.

2-8. All necessary accessories are supplied except inter-
connecting cables and interface kits for interfacing with
associated equipment. These cables will be supplied upon
special order to the nearest Hewlett-Packard Sales and Ser-
vice Office. The maximum interconnecting cable length is

& 6288 56

115 VAC, 60 ~u
ONLY

Figure 2-1. Tape Reader-Reroller Rear Panel
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50 feet. Pin assighments for interfacing connector J2 are
listed in table 2-1. Figure 2-1 shows the rear panel of the
tape reader-reroller.

Table 2-1. Pin Assignments for Connector J2

CONNECTOR
J2,PIN FUNCTION

B Data Bit 1
F Data Bit 2
L Data Bit 3
R Data Bit 4
\Y Data Bit 5
Z Data Bit 6
d Data Bit 7
i Data Bit 8

HH Ground

AA Read Command

FF Feedhole

2-9. POWER REQUIREMENTS.

2-10.  The tape reader-reroller operates from a 115-volt,
60-Hz power source and requires 425 watts of power. The
instrument is protected from power overloads by a 6.25
ampere slow-blow type fuse which is located in a fuse
holder on the rear panel. Check the ampere rating of the
fuse supplied with the instrument before applying power.

2-11. A detachable three-conductor power cord is
supplied with the instrument. When operating the instru-
ment from a two-contact outlet, use a three-conductor to
two-conductor adapter and connect the adapter ground
wire to a suitable ground.

2-12. LUBRICATION.

2-13.  The tape reader-reroller was lubricated before ship-
ment and normally should not require lubrication before
initial operation. However, failure to check the instrument
periodically for proper lubrication may result in serious and
costly damage to the instrument. Complete lubrication
intervals and procedures are provided in section IV of this
manual.

-2-14.  SHIPPING INSTRUCTIONS.

2.15. If the instrument is to be shipped to Hewlett-
Packard for service or repair, attach a tag to the instrument
identifying the owner and indicating the service or repair to
be accomplished. Include the model number and full serial
number of the instrument.

2-16.  Place the instrument in the original container if
available. If the original container is not available, a suitable
container and packing material can be purchased from a
local Hewlett-Packard Sales and Service Office.

2-2
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2-17. If the original container is not used, wrap the
instrument in heavy paper and place it in an inner con-
tainer. Place adequate packing material around all sides of
the instrument and place a cardboard strip over the front
panel. Place the instrument and inner container in a heavy
carton or wooden box and bind with strong tape or metal
bands. Mark the shipping container “FRAGILE”.

Note

In any correspondence, identify the
instrument by model number and serial
number prefix. Refer any questions to
the nearest Hewlett-Packard Sales and
Service Office.

2-18. OPERATING CONTROLS.

2-19.  Operating controls for the tape reader-reroller con-
sist of four switches mounted on the front panel and a
single switch on control assembly A2. (See figure 2-2.)
Functions of the controls are as follows:

a. POWER switch: Applies primary ac power to the
instrument.

b. LOAD switch: Releases reader brake and pinch
roller and stops reader capstan to allow for tape threading.
The feedhole signal is inhibited when this switch is engaged.

c. READ switch: Allows read command to control
tape movement through instrument.

d. MANUAL ADVANCE switch: Advances tape
through instrument as long as switch is manually engaged.
When switch is released, tape will not advance. The feed-
hole signal is inhibited when this switch is engaged.

e. Malfunction stop/read switch (located on control
assembly A2): When set to MF READ, allows instrument to
advance tape through read head even though a malfunction
is present in tape reroller mechanism. (See figure 2-3.) Tape
will not reroll, however, if a malfunction is sensed. When
set to MF STOP, instrument will stop advancing tape as
soon as a malfunction is sensed and will continue to inhibit
tape advance until malfunction is corrected. Tapes that
have been severely folded or otherwise mishandled and
mutilated cannot be consistently rerolled into a tape canis-
ter without experiencing a malfunction.

Note

A malfunction here is defined as any
improperly rerolled tape in the take-up
canister such that the tape breaks the
light path to the malfunction detector.
This should not be confused with an
equipment malfunction.
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WIRE TAPE—GUIDE FOOT MALFUNCTION DETECTOR
\ READER ASSEMBLY A8
READ HEAD PINCH ROLLER
ASSEMBLY A5 READER LOAD CAPSTAN REROLLER

CAPSTAN LOOP SENSOR BIN CAPSTAN

EToER TAPE READER AERDLLER
BEWLEYT 2 ENERARD

®

2017 -8 INPUT BIN TAPE LOADING SLOT HELIX REROLLER ARM
(SHOWN IN UP POSITION)

Figure 2-2. Tape Reader-Reroller Front Panel

TAPE MALFUNCTION

2017-19

Figure 2-3. Tape Canister Malfunction
2-3
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2-20. OPERATING INSTRUCTIONS.

2-21.  Operating instructions for the tape reader-reroller
are given in the following paragraphs. Separate instructions
are given for operating the instrument with a long length of
tape to be rerolled in the canister and a short length of tape
(or a tape loop) for which the reroll mechanism is inhibited.
Refer to paragraph 2-24 for long tape lengths and to para-
graph 2-31 for short tape lengths. Paragraph 2-22 describes
the procedure for threading tape in the read head and is
applicable to short or long tapes.

2-22. THREADING TAPE IN READ HEAD ASSEM-
BLY AS5.

2-23. When threading tape in read head assembly Ab, see
figure 2-4 and proceed as follows:

a. Pull approximately 12 inches of tape out of input
bin and over tape guide as shown in figure 2-4A.

b. Hold tape between thumb and forefinger of both
hands as shown in figure 2-4B.

STEP A

2017-4
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c. With the tape drawn tightly and at an angle to the
read head assembly as shown in figure 2-4C, begin sliding
tape into slot in the read head.

d. Hold tape down against the read head surface, and
slide tape from left to right and back into the slot in the
read head assembly as shown in figure 2-4D. The tape
should slip easily into the recessed tape guide slot and
under the plastic-covered wire foot on the read head
assembly.

2-24. OPERATION WITH LONG TAPE LENGTHS.

2-25. To operate the tape reader-reroller with long
lengths of tape, proceed as instructed in the following
paragraphs. Perform preliminary procedures in paragraph
2-26, load tape as instructed in paragraph 2-27, and operate
the instrument in accordance with paragraph 2-28.

2-26. PRELIMINARY PROCEDURES. The only prelim-
inary procedure to be accomplished is to make certain that
the malfunction stop/read switch is set for the desired
mode of operation (MF STOP or MF READ). To set this

STEP B

STEP D

Figure 2-4. Tape Threading Diagram

2-4
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switch, remove the top cover from the instrument and set
switch S4 on control assembly A2 to MF STOP or MF
READ, as desired. Replace the cover on the instrument.

2-27. TAPE LOADING. To load long lengths of tape in
the tape reader-reroller, proceed as follows:

a. Energize instrument by pressing POWER switch on.

b. Press LOAD switch.

c. Remove tape roll from plastic canister by firmly
pressing in on tape roll through unloading hole in canister
and lifting tape out of canister with other hand. (See figure
2-5.)

Figure 2-5. Unloading Tape Canister

d. Place tape in input bin so that tape unrolls from the
bottom of the roll.

e. Load tape as shown in figure 2-6, making certain
that approximately 1/2-inch of leader tape is inserted into
tape guide slot in helix. (See figure 2-7.) Special instruc-
tions are given in paragraph 2-22 for threading tape in the
read head assembly.

f. Lift reroller arm and place empty canister on rerol-
ler capstan. Lower reroller arm into position on canister.

g. Press either READ switch or MANUAL ADVANCE
switch, depending on desired mode of operation. Tape will
automatically thread around helix and into canister.

Section II

Note

If READ mode is selected, tape will not
advance until a read command is received
from the computer or controlling device.

2-28. OPERATING PROCEDURES. After the instru-
ment has been loaded with tape and the READ switch or
the MANUAL ADVANCE switch has been pressed, the
instrument will normally run until all of the tape has passed
from the input bin into the takeup canister. (This assumes
that a continuous read command is present for the READ
mode or that the MANUAL ADVANCE switch is held on
for the MANUAL ADVANCE mode.) However, if a mal-
function occurs, the tape reroller mechanism will stop. In
case of a malfunction, proceed in accordance with either
paragraph 2-29, when the instrument is in the MF STOP
mode, or paragraph 2-30 when the instrument is in the MF
RUN mode.

2-29. MALFUNCTION IN MF STOP MODE. When a
malfunction occurs in the MF STOP mode, the tape
advance mechanism immediately stops and remains off
until the malfunction is corrected. To correct a malfunc-
tion, proceed as follows:

a. Press LOAD switch.

b. Lift reroller arm, remove partially filled canister of
tape, and correct fouled tape loops.

Note

When correcting fouled tape loops, be
careful not to pull tape past the read
head, or tape reading errors may result.

c. Replace tape and canister on reroller capstan.
Lower reroller arm against canister.

d. Instrument is now ready to advance tape. Press
READ switch or MANUAL ADVANCE switch as desired.

2-30. MALFUNCTION IN MF READ MODE. When a
malfunction occurs in the MF READ mode, the tape rerol-
ler mechanism stops, but the tape advance mechanism will
continue to advance tape through the read head and out
through the bottom of the loop sensor bin. This allows a
complete program to be run into the computer without
stopping, despite the malfunction. After the tape has all run
through the read head, proceed as follows:

a. Press LOAD switch.

b. Turn pile of loose tape on floor over to minimize
tangles as tape is rerolled.

c. Press MANUAL ADVANCE switch to reroll tape
into canister. Release MANUAL ADVANCE switch and
untangle tape loops as necessary until all of tape has been
rerolled into canister.

2-5
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Figure 2-6. Tape Loading for Long Lengths of Tape

2-31. OPERATION WITH SHORT TAPE LENGTHS.

2-32. To operate the tape reader-reroller with short
lengths or loops of tape, proceed as instructed in the
following paragraphs. (Minimurn loop length is 22 inches
for a closed tape loop.) Load tape as instruction in para-
graph 2-33 and operate instrument in accordance with
paragraph 2-34.

2-33. TAPE LOADING. To load short lengths of tape in
the tape reader-reroller, proceed as follows:

a. Energize instrument by pressing POWER switch on.
b. Press LOAD switch.

c. Load tape as shown in figure 2-8. (Note slot in side
of buffer bin to allow for threading of closed tape loops.)
Special instructions are given in paragraph 2-22 for
threading tape in the read head assembly.

d. Raise reroller arm into up position.

2-34. OPERATING PROCEDURES. Once the instru-
ment has been loaded, all that is required to begin opera-
tion is to press either the READ switch or the MANUAL
ADVANCE switch, depending on the desired mode of oper-

2-6
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Figure 2-7. Helix Tape Guide Slot

ation. Once the switch has been pressed, all of the tape will
advance through the read head. (This assumes that a con-
tinuous read command is present for the READ mode or
that the MANUAL ADVANCE switch is held on for the
MANUAL ADVANCE mode.)
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Figure 2-8. Tape Loading for Short Lengths of Tape

2-35. TAPE SPLICING.

2-36. At times it may be necessary to splice tape, either
to repair torn tape or to form continuous tape loops. When
repairing torn tape, special adhesive tape with data and feed
holes punched in it should be used (such as Data Link
Corporation DL-113PS pressure sensitive adhesive tape).
Otherwise, some of the data holes may be covered, and the
punched data will be altered. When forming tape loops,
butt the ends of the tape together with no overlap and join

together with a single layer of transparent cellophane tape.
The joining tape must be sufficiently opaque to reliably
interrupt the light to the phototransistors in the read head
(such as Scotch Magic Transparent Tape No. 810). Make
certain that the adhesive tape is at a right angle to the edge
of the punched tape and that the adhesive tape does not
cover any required data characters. Also make certain that
where a data character has been covered, the corresponding
feedhole has also been covered. (Wherever a feedhole
appears, the tape reader-reroller will read a data character.)

2-7/2-8
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Section III

SECTION Il
THEORY OF OPERATION

3-1. INTRODUCTION.

3-2. This section contains an overall functional descrip-
tion and detailed circuit descriptions for the tape reader-
reroller.

3-3. OVERALL FUNCTIONAL DESCRIPTION.

3-4. A functional block diagram of the tape reader-
reroller is shown in figure 3-1. During operation, the
punched tape being read passes between a light source and
light-sensitive phototransistors. When holes in the tape
permit light to reach the phototransistors, respective data
bit outputs (eight possible) and a single feedhole output
from the phototransistors are applied to amplifiers. The
data bits are further amplified by interface amplifiers and
connected to the computer or controlling device that is
interpreting the data. The feedhole output is used as the
trigger to inform the computer when to read. The output
from the feedhole phototransistor is used to fire a Schmitt
trigger rather than being applied directly to the computer.
Use of the Schmitt trigger ensures that each character is
read only once. A feedhole inhibit signal from the control
circuitry can turn the feedhole signal off and stop the
instrument from reading.

3-5. While in the read mode of operation (READ

switch on), instrument operation is initiated by a read
command from the computer. The read command is driven

©

by an interface amplifier and applied to the instrument
control circuitry. The control circuitry releases the brake
and engages the reader capstan clutch, and the tape is read.
While tape is being read and rerolled, a phototransistor loop
sensor monitors the length of the tape loop in the loop
sensor bin. Whenever the tape loop is long enough to break
the light path to the loop sensor phototransistor, the
reroller circuitry is energized and the tape is rerolled in the
canister. As soon as enough tape is rerolled to restore the
light path to the phototransistor, the reroller motor stops.
This action is repeated until all of the tape has been read
and rerolled unless a malfunction occurs in the reroller
mechanism. The malfunction detector also uses a photo-
transistor to monitor the reroller canister. If fouled tape
loops occur in this canister, the reroll circuitry is inhibited
until the malfunction is corrected. If the instrument has
been set for the malfunction read mode, the reader por-
tion of the instrument continues to operate until all of the
tape in the input bin has been read, despite the malfunc-
tion. In the malfunction stop mode, the advance of the tape
through the read head will be stopped whenever a mal-
function occurs in the reroller canister.

3-6. Stop and go circuitry controls the brake and
clutch solenoids and allows the instrument to read in a
stop/go mode. When the read command is removed, the
tape will be stopped on the character initiating the stop
without overshooting any characters. When the read com-
mand is restored, the tape reader-reroller will advance the
tape, and reading begins on the character immediately after
the character that initiated the stop.

INTERFACE
AMPLIFIERS AMPLIFIERS
DATA COMPUTER
LIGHT OR
SOURCE [~ —|— — — —=]PHOTOTRANSISTORS| rgepHoLE CONTROLLING
DEVICE
SCHMITT INTERFACE
AMPLIFIER GATE TRIGGER AMPLIFIER
TAPE PATH
—+| LOOP SENSOR |——
LONG LOOP
REROLLER ARM POSITION FEEDHOLE
le—— INHIBIT

REROLLER

CIRCUITRY [ STOP/GO CONTROL INTERFACE | READ COMMAND
CIRCUITRY CIRCUITRY AMPLIFIER

MALFUNCTION 1 1 T
CLUTCH
MALFUNCTION I__I BRAKES| MODE_
DETECTOR F— SELEC
SWITCHES

2017-2A

Figure. 3-1. Tape Reader-Reroller Functional Block Diagram
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37. DETAILED CIRCUIT DESCRIPTIONS.

3-8. Detailed circuit descriptions of each of the func-
tional circuits in the tape reader-reroller are provided in the
following paragraphs. Schematic diagrams for each of these
circuits are included in section IV of this manual.

3-9. READ HEAD ASSEMBLY AS5.

3-10. Read head assembly A5 consists of phototransis-
tors, a lamp and an amplifier for each phototransistor, a
reference voltage circuit, and a brake solenoid. A schematic
diagram of the complete assembly is shown in figure 4-7.

3-11.  The lamps are located in the upper portion of read
head assembly Ab on subassembly A5A3 and are accurately
positioned over the tape holes by placing the tips of the
lamp envelopes in guide holes. The lamps are series con-
nected to provide burnout protection. If a single lamp
filament opens, the lamp circuit opens and all lamps will go
off. This provides some degree of protection against reading
errors that might otherwise be caused by open lamp fila-
ments.

3-12.  Subassembly A5A2 contains the phototransistors.
Each phototransistor has been selected and matched during
manufacture to ensure close grouping of sensitivities within
any one phototransistor subassembly.

3-13.  The reference voltage circuit is included to com-
pensate for changes in phototransistor sensitivity due to
temperature changes. The reference voltage circuit uses a
lamp (A5A3DS1) and a phototransistor (A5A2V1) that are
essentially the same as those used to read the tape and will
therefore be affected by temperature changes to the same
extent. Transistor ASA1Q10 and emitter-follower A5A1Q9
act together to form a low-gain operational amplifier.
Before light shines on A5A2V1, the voltage at the base of
A5A1Q10 is near ground. When light shines on A5A2V1,a
negative-going voltage change occurs at the base of
A5A1Q10. The output of A5A1Q10 (and A5A1Q9) then
goes positive, causing a current to flow through ASA1R2
and A5A1R3 in an amount approximately equal to the
collector-to-emitter current in A5A2V1, thus maintaining
the voltage at the base of A5A1Q10 near ground. As light
intensity or temperature increases, the current through
A5A2V1 increases, and the output of amplifier ASA1Q9-
A5A1Q10 increases in a proportional amount. In this
manner, the desired reference voltage is maintained. The
light path of the reference hole is enclosed to keep out dust
and other debris that could obstruct the light path. Variable
resistor ADA1R2 can be adjusted to compensate for differ-
ences in phototransistor sensitivities that may be
experienced if it is necessary to replace a phototransistor
subassembly.

3-14. During operation of the tape reader-reroller, the
turn-on threshold level of the data amplifiers on A5A1 is
controlled by the level of the reference voltage described
previously. All eight data circuits are identical. Typically, if
enough light hits A5A2V2, the collector-to-emitter current
in A5A2V2 will exceed the current in A5A1R4, so
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A5A1Q1 will turn off. The voltage in the collector of
A5A1Q1 will then rise to about +5.75 vdc. When the light
path to A5A2V2 is blocked, A5A1Q1 conducts to satura-
tion and the collector voltage drops to about 0 vdc.

3-15.  The feedhole circuit is similar to that described
above for the data circuits except that an emitter-follower
is used as the output amplifier. Therefore, the negative-
going output from the feedhole phototransistor is not
inverted by the amplifier and the output at pin K of Al is
negative whenever a feedhole is sensed and positive when
the feedhole light path is cut off.

3-16. The brake circuit consists of a solenoid which
energizes whenever a signal is received from control
assembly A2. When the brake is de-energized, a spring-
loaded iron disc in read head assembly A5 is held lightly
against the paper tape. The spring prevents bouncing
between the iron disc and the solenoid that could cause
delays in stopping the tape when the brake is energized.
When the solenoid is energized, the iron disc is attracted to
the solenoid, clamping the punched tape between the
braking surfaces of the solenoid and the iron disc.

3-17. INTERFACE ASSEMBLY A3.

3-18. The interface circuitry consists of 11 common-
emitter amplifiers, a Schmitt trigger with a diode inhibit
gate, and an eight-input diode OR-gate. A complete sche-
matic diagram of interface assembly A3 is shown in figure
4-8.

3-19.  Transistors Q1 through Q8 amplify and invert the
data bit signals from read head assembly A5 and apply the
output signal to connector J2 on the rear panel of the
instrument. Base-to-collector capacitors on each amplifier
slow the rise and fall times of the inverter outputs to
prevent cross coupling between the output signals and other
circuits. The diodes connected to each of the amplifier
input lines form an OR-gate which gives a positive output at
pin BB anytime a data bit is present.

3-20. The feedhole circuit utilizes a Schmitt trigger to
ensure that each character on the punched tape is read only
once. The location and size relationship of the feedhole to
the data holes in the punched tape is such that the data
holes will always be in position to be read when the
feedhole is in position. Because of this relationship, the
leading edge of the feedhole is used as the timing element
to trigger the computer or controlling device to read. The
computer or controlling device will look at the data only
when the feedhole output goes true. Figure 3-2 shows the
timing diagram for the tape reader-reroller using idealized
waveforms. In reality, the feedhole waveform probably
looks more like that shown in figure 3-3. Note the noise
and slight reversals on the waveform that are caused by lint
or paper fibers on the edges of the holes. The Schmitt
trigger hysteresis is designed to ignore any reversals such as
these and thus avoid rereading a character. When pin 24 is
near ground potential, Q11 is held off and feedholes are not
passed on to the device receiving the data. Common-emitter
amplifiers Q12 and Q13 invert the Schmitt trigger output



2758A

———— +12 VOLTS
READ
COMMAND

1 0VOLTS
UP TO SPEED ! 100 US MAX DELAY
IN 10 MS e - [&TO ALLOW STOP
| PRIOR TO NEXT
7‘;530 e CHARACTER
+12 VOLTS
FEEDHOLE |
0VOLTS
325 us |<— 19 MS——-'-l
14MS fe—
+12VOLTS
DATA I—
0VOLTS

NOTES:

1. ALL TIMING AND VOLTAGE PARAMETERS
REPRESENT NOMINAL VALUES.

2. TRUE STATE ISO VOLTS IN ALL CASES.

2017-15

Figure 3-2. Tape Reader-Reroller Timing Diagram
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Figure 3-3. Feedhold Schmitt Trigger Input
and Output Waveforms

twice before passing the signal on to connector J2. Capa-
citor C4 slows the rise and fall times of the signal from C13.

3-21. Transistor Q9 inverts the read command from
the computer or controlling device and provides sufficient
gain to drive the control circuitry on control assembly A2.
Input RC network R80, R81, R83, R85, and C2 slows the
circuit response to prevent transients from operating the
circuit.

3-22. LOOP SENSOR ASSEMBLY AT.

3-23. Loop sensor assembly A7 consists of a lamp, a
phototransistor, and a common-emitter amplifier. A sche-
matic diagram of the assembly is shown in figure 4-9. The
loop sensor is used to monitor the length of the tape loop
in the loop sensor bin while the tape reader-rerolier is
operating in the read mode. When the tape loop exceeds
a predetermined length, the light path to phototransistor
A7V11 is interrupted and the voltage level at pin 1 of A7
drops to about 0 vde. When the light path is restored, the
voltage level returns to about +4.5 vde. Pin 1 is connected
through control assembly A2 to the motor control circuit
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for the reroll motor. The change in voltage level at pin 1
turns the reroll motor on and off as the tape loop breaks
and restores the light path to A7V11. A reference voltage
generated by read head assembly A5 is connected to pin 4
and is used to compensate for changes in phototransistor
sensitivity. The setting of variable resistor A7TR81 deter-
mines the threshold level for the light sensing circuit.

3-24. MALFUNCTION DETECTOR ASSEMBLY AS8.

3-25.  Malfunction detector assembly A8 consists of a
lamp, a phototransistor, and a common-emitter amplifier. A
schematic diagram of the assembly is shown in figure 4-9.
The malfunction detector is used to monitor the tape as it
is being rerolled in the canister. If the tape misrolls, the
light path to phototransistor A8V12 is interrupted and the
voltage level at pin 4 of A8 drops to about 0 vdc. When the
light path is restored and the malfunction flip-flop on A2
has been reset by raising and lowering the reroller arm or by
pressing the LOAD switch, the voltage level returns to
about +4.5 vde. Pin 4 of A8 is connected through control
assembly A2 to the motor control circuit for the reroll
motor. Whenever the voltage level at pin 4 drops to 0 vdc,
the malfunction flip-flop is set, turning the reroll motor off
until the malfunction flip-flop is reset. A reference voltage
generated by read head assembly A5 is connected to pin 5
and is used to compensate for changes in phototransistor
sensitivity. The setting of variable resistor ATR83 deter-
mines the threshold level for the light sensing circuit.

3-26. CONTROL CIRCUITRY.

3-27.  The control circuitry includes flip-flops and gates
on control assembly A2 and related components on the
tape reader-reroller chassis. A schematic diagram of the
control circuitry is shown in figure 4-9 and a logic diagram
in figure 4-6. Also, refer to the instrument operational
chart, table 4-3, to determine the states of the control
components for each mode of operation. The primary func-
tion of the control circuit is to interpret commands from
the computer, the loop sensor, the malfunction detector,
the read head, and various instrument switch settings and to
originate appropriate signals to carry out these commands.
Control assembly A2 outputs control the mechanical
features of the tape-reader-reroller to provide a specified
mode of operation.

3-28. The brake and clutch circuit is designed to allow
the tape being read to start and stop rapidly. The tape is
stopped on command without overshooting characters. The
inductive reactance of the brake and clutch solenoids nor-
mally makes these components slow to energize. Inductor
L1 allows a higher voltage to be applied to the component
being energized. For example, when the brake goes off and
the clutch is energized, the clutch initially resists any
change in current as does inductor L1. The brake circuit is
now open and the clutch is refusing to conduct much
current. The inductance of L1 tries to maintain its current
level by increasing the voltage at the junction of L1 and K3
from about +11 vdc to over +100 vdc. This higher voltage
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across the clutch allows a rapid current buildup, and the
clutch is pulled in much more rapidly than would have been
possible at +12 vdec. The reverse is also true when the brake
comes on and the clutch is de-energized.

3-29.  An adjustable eddy-current brake consisting of K5
and variable resistor R74 passes a magnetic field through
the reroller motor flywheel whenever the tape in the read
head is stopped. The magnetic field has a braking effect to
help overcome the inertia of the takeup canister. A brake
on the reroller arm consisting of K6, Q27, and variable
resistor R75 applies a braking force directly to the takeup
canister. The canister brake is applied whenever the reroller
motor goes off and releases whenever the reroller motor
comes back on.

3-30. A clamping circuit made up of A2CR39, A2CR40,
and zener diode CR71 limits the voltage level in the collec-
tors of Q24 and Q25 to +125 vde to prevent damage to
these transistors. Shunt resistor R72 over-compensates for
the difference in current in the clutch and the brake and
allows an extra high current to be switched into the brake
solenoid when the brake is energized. Diodes A2CR37,
A2CR41, and A2CR42 eliminate the possibility of the
collectors of Q24 and Q25 being driven negative during the
switching time. Diode A25CRA41 also blocks current flow
from TB1-2 through A2CR42 and R72, and back through
the clutch when the clutch is de-energized. If this current
path were not blocked, the release of the clutch would be
delayed.

3-31.  If the brake is energized without tape in the brake
gap, the iron disc could be attracted to the brake solenoid
by residual magnetism, even after the brake is de-energized.
To overcome this charged condition of the brake surfaces,
A2R61, A2C5, and A2C6 act as a degaussing circuit to
demagnetize the surfaces of the brake.

3-32. The reroller motor is switched on with triac Q22.
The current through A2CR33 and R71 to the gate of Q22
switches the triac into conduction as long as relay A2K2 is
open. The triac conducts in both directions as long as it has
been gated on and it remains on until the anode current is
reduced below a minimum holding current. In this partic-
ular circuit, reroller motor B3 operates as long as voltage is
present on TB1-5 and TB1-6, and relay A2K2 is open.
When A2K2 closes, anode 1 of Q22 is shorted to the gate
and the triac stops conducting as soon as the anode current
is reduced below a minimum holding current. Relay A2K2
thus provides isolation between the line voltage and the
components of assembly A2,

3-33.  The run flip-flop consists primarily of transistors
A2Q9 and A2Q10. This flip-flop is set or reset by the
READ switch on the instrument front panel. The run
flip-flop provides isolation between the switch contacts and
the other control circuitry. Without this isolation, switch
contact bounce could be interpreted as a series of pulsed
signals. The first data flip-flop (A2Q7, A2Q8) is set by a
signal from interface assembly A3, which indicates the
presence of punched data on the tape, and is reset by the
READ switch being off. The malfunction flip-flop (A2Q4,
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A2Q5) sets when a signal from malfunction detector
assembly A7 indicates a tape reroll malfunction and may be
reset by pressing the LOAD switch or by raising the reroller
arm.

3-34. POWER SUPPLY ASSEMBLY Al.

3-35.  Power supply assembly A1l consists of four power
supply circuits, which provide output voltages of + 12 vdc,
-45 vde, and -5 vdc. See figure 4-10 for a complete sche-
matic diagram of power supply assembly A1, and appendix
A for the equivalent schematic diagram of voltage regu-
lators A1U1 and A1U2. The following paragraphs discuss
each of these circuits.

3-36.  -12 VOLT CIRCUIT. The -12 volt circuit uses
full-wave bridge rectifier A1CR1 through A1CR4 to convert
ac voltage from one set of secondary windings on trans-
former T1 to dc voltage. Voltage regulation is provided by
integrated circuit A1U1, which is connected to utilize fold-
back current limiting. The unregulated -12 volt input from
the bridge rectifier is applied to pin 3 of A1U1 and the
regulated output is applied to pin 4 of A1Ul. A booster
output at pin 2 of A1U1 is amplified by A1Q3 and applied
to amplifier Q1. Resistor A1R12 in the emitter circuit of
Q1 is used as the current sensing device for overload protec-
tion. When the current through A1R12 becomes excessive,
a more positive voltage will be applied to pin 1 of A1U1 by
voltage divider A1R13 and A1R14. The voltage sensed at
pin 1 of A1U1 causes the output voltage of the circuit to be
reduced to a safe level. Removal of the overload condition
will allow the output voltage to return to the normal level.
The reference feedback voltage to pin 6 of A1U1 is adjust-
able by variable resistor A1R16, allowing the output
voltage of the -12 volt circuit to be adjusted.

3-37.  +12 VOLT CIRCUIT. The +12 volt circuit is simi-
lar to the -12 volt circuit in that an integrated circuit is used
for voltage regulation and foldback current limiting is used
for overload protection. The +12 volt circuit, however, uses
a center-tapped rectifier to provide the de voltage. Rectifier
A1CR11-A1CR12 converts ac voltage from one set of
secondary windings on transformer T1 to an unregulated dc
supply. The unregulated voltage is applied to pin 3 of A1U2
and the regulated output is applied to pin 8 of A1U2. The
booster output at pin 2 of A1U2 is amplified by A1Q8 and
two emitter-follower amplifiers, Q9 and Q10 to give the
output the desired gain. Resistor A1R54 is used as the
sensing device for overload protection, and the combination
of A1R54, A1R55 and A1R56 provide the voltage to pin 1
of A1U2 that will cut off the +12 volt supply during an
overload condition. A reference feedback voltage to pin 6
of A1U2 is adjustable by variable resistor A1R52 to allow
adjustment of the +12 volt regulated output.

3-38. -45 VOLT CIRCUIT. Full-wave bridge rectifier
A1CRG6 through A1CR9 converts ac voltage from one set of
secondary windings on transformer T1 to provide an unreg-
ulated supply between pins S and U of power supply
assembly Al. Current limiting is used to provide overload
protection in the circuit. Regulation is provided by utilizing
a differential amplifier which compares the -45 volt output
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with a regulated -12 volt dc reference voltage from the -12
volt circuit. The voltage developed at the junction of
A1R25 and A1R26 is applied to the base of A1Q4 and -12
volts is applied through A1R30 to the base of A1Q5, the
other half of the differential amplifier. Resistor A1R30
matches the source impedance of each side of the differen-
tial amplifier. The output of the differential amplifier at the
collector of A1Q5 is amplified by emitter-followers A1Q7
and Q2. The output current of the -45 volt circuit passes
through resistor A1R35, which is used as the sensing device
for overload protection. When the voltage across A1R35
becomes excessive, the voltage developed at the base of
A1Q6 by voltage divider A1R36 and A1R37 turns on
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A1Q6. The collector voltage of A1Q6 then starts to go in
the negative direction, causing A1Q7 to reduce the drive on
Q2. Emitter-follower Q2 then begins to turn off, cutting off
the -45 volt output until the current through A1R35 is
restored to normal.

3-39. -5 VOLT CIRCUIT. The -5 volt circuit uses the -12
volt supply as a current source and a zener diode as a shunt
voltage regulator. The -5 volt output is applied to pins K
and 9 of power supply assembly Al. Load current in the
circuit is limited by A1R18 and regulation is provided by
zener diode A1CR5.

3-5/3-6
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Section IV

SECTION 1V
MAINTENANCE
4-1. INTRODUCTION. WARNING
4-2. This section contains information and instructions This instrument has dangerous line volt-

necessary for maintenance, troubleshooting, and repair of
the tape reader-reroller.

4-3. PREVENTIVE MAINTENANCE.

4-4. The tape reader-reroller is designed for a minimum
of maintenance. Table 4-1 lists the schedules for periodic
inspection, cleaning, and lubrication of the instrument.

Table 4-1. Preventive Maintenance Schedule

ROUTINE SCHEDULE
Inspection (paragraph 4-5) Monthly
Cleaning (paragraph 4-7) Weekly
Lubrication (paragraph 4-10) Quarterly
4-5. INSPECTION.
4-6. The tape reader-reroller should be periodically

inspected for signs of mechanical and electrical defects.
Electronic components that show signs of overheating,
leakage, frayed insulation, and other signs of deterioration
should be checked and a thorough investigation of the
associated circuitry should be made to verify proper opera-
tion. Mechanical parts should be inspected for excessive
wear, looseness, misalignment, corrosion, and other signs of
deterioration.

4-1. CLEANING.

4-8. The tape reader-reroller should be kept free of
dust, moisture, grease, and foreign matter to ensure trouble-
free operation. A dry, clean cloth, a soft bristled brush, or
a cloth saturated with diluent lacquer or a similar cleaning
compound may be used. The rubber roller surfaces on the
read capstan and the reroller arm brake should be cleaned
with diluent lacquer whenever the surfaces become dis-
colored from an accumulation of dirt and oil.

4-9. It is especially important that the area around the
read head be kept clean. Check and clean the glass slide
covering the phototransistors, the light holes, the brake
surface, the drive capstan, and the plastic-covered wire foot
that holds the tape flat against the read head. Accumulated
lint around any of these parts can cause errors in readout. A
stiff-bristle brush, a cotton swab and filuent lacquer, and
compressed air can be used to clean the read head.

age present at various points within the
chassis. Use extreme caution when
working on the instrument with the cover
removed, or serious injury or death to
personnel may result.

4-10. LUBRICATION.

4-11.  The tape drive motor and the reroller motor have
oil wicks located on the back end of the motor housings.
These should be kept saturated with oil. If wicks appear to
be drying, oil with 2 or 3 drops of a light (20 weight)
machine oil. Wipe all excess oil from the housings with a
soft cloth.

Note

If the tape reader-reroller is being
operated in extreme environmental tem-
perature (hot or cold), the motors may
require more frequent oiling than the
schedule indicates. When first operating
the instrument, check the oil wicks fre-
quency to determine a suitable interval
for the particular environment.

4-12. All other mechanical parts on the instrument are
either permanently oiled during manufacture or are of a
synthetic material that does not require lubrication.

4-13. ADJUSTMENT PROCEDURES.

4-14.  The following paragraphs contain mechanical and
electrical adjustment procedures for the tape reader-
reroller. These procedures should be performed whenever
parts are replaced that may affect adjustment or whenever
the instrument is suspected to be out of adjustment for any
reason.

WARNING

This instrument has dangerous line volt-
age present at various points within the
chassis. Use extreme caution when
working on the instrument with the cover
removed, or serious injury or death to
personnel may result.

4-15. CLUTCH ADJUSTMENT.

4-16.  The clutch should be adjusted any time a new
clutch or any part that may affect clutch alignment has
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been replaced. Failure to properly align and adjust the
clutch will result in early clutch failure. A clutch alignment
tool, part no. 02758-2008, is required for proper clutch
alignment. The tool is shown in figure 4-1. To adjust the
clutch, proceed as follows:

a. Remove retaining rings from reader capstan shaft.
Loosen setscrew in clutch plate and remove capstan shaft
and clutch plate. (See figure 4-2.)

b. Slide clutch alignment tool into former position of
reader capstan shaft. Tool should slide easily into motor-
end of clutch assembly without hanging up on clutch hub.
If tool does not enter smoothly, loosen the six socket-head
cap screws that secure motor plate assembly to bearing
carrier and move motor plate as necessary. When motor
plate is properly positioned, clutch alignment tool should
slip easily into and out of bore in clutch.

c. Tighten socket-head cap screw in middle of motor
plate (no washer on this screw) and verify proper align-
ment. Retighten remaining five screws and again verify
proper alignment with clutch alignment tool.

d. Replace capstan shaft and clutch plate. With a feeler
gauge, check clutch gap and adjust, if necessary, for a 0.010
+ 0.005-inch gap. Adjust gap by loosening screw in clutch
plate, setting clutch plate on capstan shaft for proper clear-
ance, .and tightening screw in clutch plate. Recheck gap
after final tightening.

4-17. PINCH ROLLER ADJUSTMENT.

4-18.  The first part of the pinch roller adjustment proce-
dure adjusts the force with which the pinch roller bears
against the drive capstan. The last part of the procedure
aligns the pinch roller with the drive capstan so that the
pinch roller makes contact with the drive capstan along the
entire length of the pinch roller. This procedure should be
performed whenever parts are replaced that may affect the
pinch roller spring tension or alighment, or anytime inspec-
tion indicates that adjustment is required. A spring scale
with a capacity of 1 pound (or more) and a resolution of 1
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Figure 4-1. Clutch Alignment Tool
4-2

Figure 4-2. Clutch Adjustment

ounce is required to make the adjustment. To adjust the
pinch roller, proceed as follows:

a. On tape reader-reroller, place POWER switch on
and press READ switch. The pinch roller should be engaged
against the drive capstan.

b. With spring cale, measure force with which the
pinch roller bears against the drive capstan. The spring scale
should indicate 10 to 14 ounces of force. To adjust pinch
roller spring tension, remove top cover from instrument and
bend spring bracket up or down with pliers to increase or
decrease tension. Alternately check spring tension and bend
spring bracket until desired results are obtained.

c. Press READ switch and observe contact surfaces
between the pinch roller and the drive capstan. The surfaces
must be in contact along the entire length of the pinch
roller. If surfaces are mating properly, adjustment is com-
plete; if not, proceed to step “d”.

d. Disconnect power from instrument. Remove side
covers and top extrusion from instrument. (Refer to parts
location information in section V.)

e. Loosen both the top and bottom setscrews in the
block at the front panel end of the pinch roller arm
mounting shaft.

f. Reconnect power to instrument and press POWER
switch on.
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g. Press READ switch. If pinch roller makes contact at
front end of capstan’ only, turn bottom setscrew in
mounting shaft block in until the two surfaces are making
proper contact. If contact is at back of capstan only, turn
top setscrew in until contact is made along entire length of
pinch roller. After setting pinch roller with one or the other
of the two screws, turn the screw not used for the adjust-
ment in until it is tight against the pinch roller mounting
shaft and locks the adjustment.

h. Repeat step “‘g” until pinch roller and drive capstan
are in contact along entire length of pinch roller.

4-19. POWER SUPPLY ASSEMBLY Al ADJUST-
MENT.

4-20. The following paragraphs provide a procedure for
adjusting the +12 volt adjustment resistors on power supply
assembly Al. This procedure should be performed when-
ever the assembly is replaced or whenever parts are replaced
that may affect the £12 volt output levels. The only equip-
ment necessary to perform this adjustment is an HP 427A
Voltmeter, or equivalent. To adjust power supply assembly
A1, proceed as follows:

WARNING

This instrument has dangerous line volt-
age present at various points within the
chassis. Use extreme caution when
working on the instrument with the cover
removed, or serious injury or death to
personnel may result.

a. Remove top cover from instrument.

b. Extend power supply assembly Al with card exten-
der (part no. 02758-6017).

c. Press POWER switch on instrument on. Press READ
switch.

d. Connect voltmeter between pin B on Al and
ground.

e. Adjust variable resistor A1R52 until voltmeter indi-
cates +12 0.1 volts dc.

f. Connect voltmeter between pin 24 on Al and
ground.

g. Adjust variable resistor A1R16 until voltmeter indi-
cates -12 = 0.1 volts dc.

4-21. READ HEAD ASSEMBLY A5 ADJUSTMENT.

4-22. The following steps provide a procedure for
adjusting the reference voltage variable resistor that deter-
mines the threshold level for the phototransistor on read
head assembly A5. This procedure should be performed
whenever read head assembly A5 or parts of the assembly
are replaced that may affect the read head reference
voltage.
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4-23. The only equipment required to perform the
adjustment procedure is an HP 427A Voltmeter, or
equivalent.

4-24. To adjust the read head reference voltage, proceed
as follows:

a. Remove switch cover on front of tape reader-
reroller by pulling cover straight out from instrument front
panel and turn variable resistor ASA1R2 (see figure 4-3) to
maximum clockwise position.

b. On tape reader-reroller, press POWER switch on and
press READ switch on.

c. Interrupt all phototransistor light paths with a piece
of opaque paper.

d. Slowly turn A5A1R2 counterclockwise until volt-
age at each of pins B,F,L,R,V,Z.d,j, and FF on connector
J2 goes to 0 volts.

Note
Turn A5A1R2 in small increments at a
time, checking the voltages for each incre-
ment so that the threshold point where

all pins go to O volts is reached, but not
exceeded.

AS5A1R2

A7R83

A7R81

2047-14

Figure 4-3. Phototransistor Reference Voltage
Variable Resistors
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e. Measure reference voltage at A5, pin F with
voltmeter.

f. Turn A5A1R2 counterclockwise until reference
voltage at AbH, pin F is one-half of the value measured in
step “‘e”.

4-25. LOOP SENSOR ASSEMBLY A7 AND MALFUNC-
TION DETECTOR ASSEMBLY A8 ADJUST-
MENTS.

4-26. The following steps provide a procedure for
adjusting the reference voltage variable resistors that deter-
mine the threshold level for the phototransistors in loop
sensor assembly A7 and malfunction detector assembly A8.
This procedure should be performed whenever read head
assembly A5 or other parts are replaced or adjustments are
made that may affect the read head reference voltage.

4-27.  Equipment required to perform the adjustment
procedure is as follows (or equivalent):

a. HP 427A Voltmeter.

b. Piece of matte surface Mylar drafting film, approxi-
mately 4 inches long by 1 inch wide.

4-28.  To adjust A7 and A8 proceed as follows:
a. Remove top cover from instrument.

b. Extend control assembly A2 with card extender
(part no. 02758-6017).

c. Remove switch cover panel from front of instru-
ment by pulling cover straight out from front panel of
instrument. Press POWER switch on.

d. Connect voltmeter between pin S on A2 and chassis
ground. Place Mylar drafting film in loop sensor bin with
glossy side against loop sensor light hole.

e. Adjust ATR81 (see figure 4-3) to threshold point
where voltmeter indication swings from about +0.5 to +4.5
volts dc. Remove drafting film.

f. Place reroller arm in up position. Connect voltmeter
between pin W and A2 and ground. Place glossy side of
Mylar drafting film against malfunction detector light
source hole.

g. Adjust ATR83 (see figure 4-3) to threshold point
where voltmeter indication swings from about +0.5 to +4.5
volts dc. Remove drafting film.

h. Adjustment is complete. Remove power cord and
disconnect test equipment. Replace top cover and switch
cover on instrument.

4.4
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4-29. EDDY-CURRENT BRAKE AND CANISTER
BRAKE ADJUSTMENTS.

4-30. The following steps provide a procedure for
adjusting the eddy-current brake on the reroller motor and
the canister brake on the reroller arm. This adjustment
should be performed whenever the reroller mechanism is
coasting too far after the read command is removed,
causing the tape to be drawn tight across the loop sensor
bin. No test equipment is required to perform this

adjustment.

4-31. To adjust the eddy-current and canister brakes,
proceed as follows:

a. Remove top cover from instrument. Set POWER
switch on. Turn R75 on main deck fully counterclockwise.

b. Place a roll of 200 to 250 feet of tape in tape
reader-reroller input bin and advance most of tape into
takeup canister.

c¢. Remove any cables from connector J2 on rear of
instrument. Press READ switch to on.

d. Momentarily ground pin J2-AA, causing instrument
to run. When tape loop in loop sensor bin reaches a maxi-
mum downward excursion, remove ground from J2-AA.
Eddy-current brake should stop reroller mechanism before
tape is drawn tight across top of loop sensor bin. If brake
fails to do this, increase braking force by turning variable
resistor R74 located on bracket behind reroller motor
clockwise (as viewed from rear of instrument).

e. Repeat step “d” several times until desired results
are obtained or until R74 is set to a full clockwise position.

f. Run and stop instrument by momentarily
grounding pin J2-AA several times. Turn R75 on main deck
clockwise until tape is being rerolled tightly in canister. The
first inside layer of tape in canister should not pull loose
(forming a smaller loop) when ground is removed from
J2-AA and canister comes to a stop.

g. Ground J2-AA and allow tape reader-reroller to run.
If canister brake is adjusted to give too much braking,
canister will strike against lower roller on reroller arm as
reroller motor goes off and on. If this is the case, turn R75
counterclockwise very slowly while tape is being rerolled
into canister until this condition is corrected.

4-32. TROUBLESHOOTING.

4-33.  Troubleshooting information for the tape reader-
reroller consists of a troubleshooting flow chart, checkout
procedures for the instrument, and a logic diagram. When
troubleshooting the instrument, perform steps “1”’ through
“5” on the flow chart (figure 4-4) to isolate the problem to
a particular assembly. Then, check the assembly by
referring to the appropriate checkout procedure referenced
on the flow chart. Checkout procedures in the following
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Figure 4-4. Troubleshooting Flow Chart
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paragraphs need only be performed when directly refer-
enced by a step on the flow chart.

WARNING

This instrument has dangerous line volt-
age present at various points within the
chassis. Use extreme caution when
working on the instrument with the cover
removed, or serious injury or death to
personnel may result.

4-34. POWER SUPPLY ASSEMBLY Al CHECKOUT.

4-35. Power supply assembly Al can be checked by
monitoring the +12 volt de, -12 volt dc, -45 volt de, and
-5 volt dc outputs while varying the ac line voltage to
ensure that the outputs remain within tolerance. Test
equipment required is as follows (or equivalent):

a. Variable AC Transformer (102 to 128 volts ac out-
put).

b. HP 427A Voltmeter.
c. HP 175A Oscilloscope.
d. HP 1750B Dual Trace Vertical Amplifier.

4-36. To check power supply assembly Al, proceed as
follows:

2758A

a. Remove top cover from instrument. Extend power
supply assembly Al with card extender (part no.
02758-6017).

b. Connect ac input of instrument to variable trans-
former and adjust variable transformer for 115 volts ac
output.

¢. Press LOAD switch. Place reroller arm in up posi-
tion and set POWER switch on.

d. Press READ switch. Use voltmeter to measure out-
put voltage and oscilloscope to measure ripple of +12 volt
circuit as shown in step “1” of table 4-2 while varying line
voltage from 102 to 128 volts ac.

e. Use voltmeter to measure output voltage and oscil-
loscope to measure ripple of -12 volt circuit as shown in
step “2” of table 4-2 while varying line voltage from 102 to
128 volts ac.

f.  Use voltmeter to measure output voltage and oscil-
loscope to measure ripple of -45 volt circuit as shown in
step “3” of table 4-2 while varying line voltage from 102 to
128 volts ac.

g. Use voltmeter to measure output voltage of -5 volt
circuit as shown in step “4” of table 4-2 while varying line
voltage from 102 to 128 volts ac.

h. If power supply assembly Al or parts on Al are
replaced, perform adjustment procedure described in para-
graph 4-19.

Table 4-2. Power Supply Assembly Al Checkout

IF INDICATION IS
ABNORMAL

Check A1CR11, AICR12, A1Q8, Q9, Q10, A1U2,
and A1R52 if voltage is not within tolerance. Check
C23 if maximum allowable ripple is being exceeded.
If voltage oscillates, check C22. Refer to voltage
readings on schematic diagram, figure 4-10.

Check A1CR1 thru A1CR4, A1Q3, Q1, A1U1, and
A1R16 if voltage is not within tolerance. Check C5
if maximum allowable ripple is being exceeded. If
voltage oscillates, check C6. Refer to voltage
readings on schematic diagram, figure 4-10.

Check A1CR6 thru A1CR9, A1Q4 thru A1Q7, and
Q2 if voltage is not within tolerance. Check C3 if
maximum allowable ripple is being exceeded. If
voltage oscillates, check C4. Refer to voltage
readings on schematic diagram, figure 4-10.

MEASURE OUTPUT MAXIMUM
STEP AT A1, VOLTAGE RIPPLE
PIN (DC) (MV P-P)
1 B +12+0.1 71
2 24 -1210.1 71
3 12 -45 2 71
4 K 505 -

Check A1CR5 and A1R18 if voltage is not within
tolerance. Refer to voltage readings on schematic
diagram, figure 4-10.

4-6
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4-37. OPERATIONAL CHECKOUT.

4-38. The operational checkout is performed by
applying power to the instrument, setting switches and
input commands for the desired mode of operation as
shown in table 4-3, and verifying that the operating condi-
tions of the instrument agree with the conditions listed in
the second half of table 4-3 for each respective operating

mode.

4-39. CONTROL ASSEMBLY A2 CHECKOUT.

4-40.  If control assembly A2 is defective, a malfunction
will generally be obvious during the operational check in
paragraph 4-37. Malfunctions associated with control
assembly A2 can be traced to defective components by
referring to the logic diagram (figure 4-6). Trace signal flow
through the logic diagram, checking for signals that should
be present for a given mode of operation and isolating
improper signal interruption to faulty components.

4-41. MECHANICAL CHECKOUT.

4-42.  The steps below check several possible sources of
mechanical trouble in the tape reader-reroller. If the instru-
ment is not operating properly and the control circuitry
(control assembly A2) has been checked and found to be
functioning properly, the trouble may be traced to one or
more of the following mechanical troubles. Replace any
parts that are found to be defective. (Refer to removal and
replacement procedures, paragraph 4-51.) Perform the
mechanical checkout as follows:

a. Remove top cover from instrument,.

b. Operate instrument and listen for excessive bearing
or clutch noise. (Refer to paragraph 4-15 for clutch
adjustment.)

¢. Check roller surfaces for excessive wear and
contamination.

d. Check mating roller surfaces during operation to
ensure that there are no gaps in contact area between the
two roller surfaces. (Refer to paragraph 4-17 for pinch
roller adjustment.)

e. Turn rotating parts by hand, with no power applied,
to ensure that parts turn freely (no binding).

. Check for cracked, broken, or loose parts and any
signs of unusual wear or corrosion.

g. Check tape guide wire on read head assembly A5
for proper adjustment (0.008 to 0.020 inch gap between
tape guide wire and glass cover).

4-43. READ HEAD ASSEMBLY A5 AND INTERFACE
ASSEMBLY A3 CHECKOUT.

Section IV

Note

If read head assembly A5 is found to be
defective during troubleshooting, the
complete assembly may be replaced by a
rebuilt assembly on an exchange basis by
contacting a Hewlett-Packard Sales and
Service Office.

4-44. Read head assembly A5 and interface assembly A3
may be checked by energizing the instrument and inter-
rupting the light path to the phototransistors on A5 while
monitoring the output for each data channel at connector
J2. In this manner, a malfunction may be isolated to a
specific channel and components for the respective channel
can then be checked. While performing this checkout proce-
dure, refer to the logic diagram for the instrument, figure
4-6. The only test equipment required is an HP 427A
Voltmeter, or equivalent. To check A5 and A3, proceed as
follows:

a. Press LOAD switch. Press POWER switch on. All
lamps on read head assembly A5 should light with approxi-
mately equal intensity.

b. With voltmeter, measure voltage levels at pins of
rear connector J2 with light path to phototransistors
obstructed and then unobstructed as indicated in table 4-4.

Note

If a single phototransistor on A5A2 is
defective, the complete phototransistor
subassembly (A5A2) must be replaced.

¢. Remove switch cover from front of instrument and
connect voltmeter to loop sensor assembly A7, pin 4.
Voltmeter should indicate between 2.0 and 11.5 volts de
and should be variable with variable resistor ASA1R2. If
indication is abnormal, check A5A1Q9, A5A1Q10,
A5A1R2, and A5A2V1.

d. Remove top cover from read head assembly A5 and
carefully lift lamp subassembly out of position so that light
no longer reaches phototransistors on A5A2.' Voltmeter
should now indicate between 0.6 and 0.8 volts dc and
should vary with variable resistor ASA1R2. If indication is
abnormal, check A5A1Q9, A5A1Q10, A5A1R2, and
ABA2V1.

e. Replace lamp subassembly and cover on read head
assembly AS5.

f. Press READ switch.

g With voltmeter, measure voltage at pin J2-FF. With
light path to phototransistors open, voltage should be 0,
+0.5, -0, volts dc. With light path obstructed, voltage should
be +12 + 0.5 volts. dec. If indication is abnormal, check
A3Q10 through A3Q13, A3CR91, A5Q11, and A5V5.

h. With a jumper wire, apply chassis ground to pin
J2-AA. Use voltmeter to measure voltage at pin Z of inter-

4-7
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Table 4-3. Operational Chart

MODE OF OPERATION OPERATING CONDITIONS
REROLLER INPUT LENGTH OF FIRST APPEAR- READER READER FEEDHOLE REROLLER
ARM SWITCH COMMAND TAPE LOOP IN ANCE OF DATA PAPER CAPSTAN PINCH OUTPUT LOAD CAPSTAN
POSITION SELECTED (J2-AA) LOOP SENSOR HOLES OF TAPE BRAKE DRIVEN ROLLER (J2-FF) CAPSTAN DRIVEN
None - - - Ooff No Engaged Inhibited Released No
LOAD - - - Ooff No Released Inhibited Released No
READ Long Before Off Yes Engaged Inhibited Engaged Yes
READ Short Before Off Yes Engaged Inhibited Released No
READ Long Before On No Engaged Inhibited Engaged Yes
READ Short Before On No Engaged Inhibited Released No
Down READ READ Short After Off Yes Engaged Enabled Released No
READ Short After On No Engaged Enabled Released No
READ Long After Off Yes Engaged Enabled Released Yes
READ Long After On No Engaged Enabled Released Yes
- - Before Off Yes Engaged Inhibited Engaged Yes
MANUAL
ADVANCE - - After Off Yes Engaged Inhibited Released Yes
None - - - Off No Engaged Inhibited - -
LOAD — - - Off No Released Inhibited - —
READ - Before Off Yes Engaged Inhibited - -
Up READ READ - Before On No Engaged Inhibited - -
READ - After Off Yes Engaged Enabled - -
READ - After On No Engaged Enabled - -
MANUAL .
ADVANCE - - - Oft Yes Engaged Inhibited - -
NOTES
1. READ indicates that a read command is present (J2-AA is grounded). READ indicates absence of a read
command.
2. A rerolier maifunction will inhibit either the reroiler capstan or both the reader capstan and the reroller
capstan, depending on the position of malfunction stop/read switch A254.
3. A malfunction may be reset by lifting the reroller arm or by pressing the LOAD switch.
4. The reroller arm brake is on whenever the reroller capstan is not driven and is off whenever ihe reroiier
capstan is driven.
5. When the feedhole output is inhibited, the voltage at J2-FF will be +12 % 0.5 volis dc.

2758A
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Table 4-4. Read Head Assembly A5 and Interface Assembly A3 Checkout

MEASURE AT NORMAL
CONNECTOR J2 LIGHT PATH TO INDICATION IF INDICATION
PIN PHOTOTRANSISTORS (VDC) IS ABNORMAL
B Open 0,+0.5-0 Check A3Q1, A5A1Q1,
Closed +12+0.5 and ASA2V2.
F Open 0,+0.5-0 Check A3Q2, A5A1Q2,
Closed +12+ 0.5 and ASA2V3.
L Open 0,#0.5-0 Check A3Q3, A5A1Q3,
Closed 12705 and A5A2V4.
R Open 0.+05-0 Check A3Q4, ABA1Q4,
Closed +12+0.5 and A5A2V6.
v Open 0,+05-0 Check A3Q5, A5A1Q5,
Closed +12+05 and ASA2VT.
z Open 0,+05-0 Check A3Q6, A5A1QS,
Closed 12205 and A5A2VS.
d Open 0,+0.5-0 Check A3Q7, A5A1Q7,
j Open 0,+0.5-0 Check A3Q8, A5A1Q8,
Closed +12+0.5 and A5A2V10.

face assembly A3. Voltmeter should indicate +12 + 0.5
volts dc. Remove ground connection at pin J2-AA. Volt-
meter should now indicate 0, +0.5, -0, volts dc. If indica-
tion is abnormal, check A3Q9.

4-45. PUNCHED TAPE CHECKOUT.

4-46.  The tape reader-reroller will perform satisfactorily
with a wide variety of punched tapes, as long as the tape
transmissivity is less than 60 percent and the tape has been
punched within the tolerances shown in figure 4-5. How-
ever, the condition of the tape can cause serious difficulty
in the operation of the instrument. Some of the more
common tape reader-reroller malfunctions can often be
traced to the condition of the punched tape being read,
especially if errors in readout are being obtained. Faulty
conditions to look for when checking tape as as follows:

a. Pulled Sprocket Holes: Some tapes have an occa-
sional elongated sprocket hole. This is usually caused by a
misadjusted tape punch or a misloaded supply reel on the
punch. If the sprocket holes arrive too soon because of this,
the data holes may be completely ignored by the tape
reader-reroller.

CODE HOLE LOCATION WITH
RESPECT TO NOMINAL
0.100 INCH GRID

TRUE TRACK ¢

0.046 DIA. +0.002 -0.001

., ssss, GUIDE EDGE /| T
0.300 +0.002 $ -$— —1.— 0.392 £0.004
l 0.100 £0.002 $ + ¢
0.100 £0.002
1.003 +0.003 T @ &
0.200 *0.002

0.300 £0.002 $ Q‘
b pe '

0 500 £0.002

0.0072 £0.002 DIA. 0.100 0,002 FEEDHOLE

SPACING

0.400 +0.002
/I |
—»
CUMULATIVE SPACING

l¢——— ERROR 0.025 INCH IN
1.0 INCH TO 6.0 INCHES

201718

Figure 4-5. Punched Tape Specifications
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b. Chad in Tape: Chad fits tightly in tape holes and
may cause misreading of the tape. Tape should never be fed
from a chad box.

c. Lint on Tape: Lint on a tape can accumulate under
the tape reader-rerolier lamp and block off the light. Tapes
and their containers should be kept clean.

d. Ragged Edges: A code hole that has been torn,
leaving ragged edges, will normally be read correctly. But
the bit of paper that folds back and covers the next hole
may cause the following character to be misread.

e. Oil Spots: Normal oil-impregnated tapes should not
affect instrument operation, but oil from other sources can.
Lubricating oil may even bleach the color from the tape.
Qil contamination is usually the result of allowing tape to
stand for long periods in the head or tape holder of a tape
punch.

4-47. LOOP SENSOR ASSEMBLY A7 CHECKOUT.

4-48. Loop sensor assembly A7 may be checked by
energizing the instrument and interrupting the light path to
the phototransistor on A7 while monitoring the output of
the assembly. While performing this checkout procedure,
refer to the logic diagram for the instrument, figure 4-6.
The only test equipment required is an HP 427A Volt-
meter, or equivalent. To check A7, proceed as follows:

a. Remove top cover from instrument and use card
extender to extend control assembly A2.

b. Press POWER switch.

c. Connect voltmeter common lead to chassis ground
and measure voltage at A2, pin S. Voltage should be +4.5 =
0.5 volts dc.

d. With voltmeter still connected to A2 pin S, inter-
rupt light path to phototransistor on loop sensor assembly
A7. Voltage should be 0, +0.5 -0, volts de.

1Pl

e. If indication is abnormal in either step “c’’ or “d”,
check A7Q30 and AT7V1l1. Also, check adjustment of
ATR81. (Refer to paragraph 4-25.)

f. If loop sensor assembly A7 or parts on A7 are
replaced, perform adjustment procedure described in para-
graph 4-25.

4-10
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4-49. MALFUNCTION DETECTOR ASSEMBLY A8
CHECKOUT.

4-50. Malfunction detector assembly A8 may be
checked by energizing the instrument and interrupting the
light path to the phototransistor on A8 while monitoring
the output of the assembly. While performing this checkout
procedure, refer to the logic diagram for the instrument,
figure 4-6. The only test equipment required is an HP 427A
Voltmeter, or equivalent. To check A8, proceed as follows:

a. Remove top cover from instrument and use card
extender to extend control assembly A2.

b. Press POWER switch. Press LOAD switch.

c. Connect voltmeter common lead to chassis ground
and measure voltage at A2, pin W. Voltage should be +4.5 =
0.5 volts dc.

d. With voltmeter still connected to A2, pin W, inter-
rupt light path to phototransistor on malfunction detector
assembly A8 and simultaneously measure voltage. Voltage
should be 0, +0.5 -0, volts dc.

e. If indication is abnormal in either step “c” or “d”,
check A8Q31 and A8V12. Also, check adjustment of
ATR83. (Refer to paragraph 4-25.)

f. If malfunction detector A8 or parts on A8 are
replaced, perform adjustment procedure described in para-
graph 4-25.

4-51. REMOVAL AND REPLACEMENT.

4-52. When disassembling the tape reader-reroller to
replace parts, refer to the parts location diagrams in section
V of this manual. Remove parts in accordance with the
appropriate portion of the exploded view and replace in the
reverse order of disassembly. Refer to the index numbers
for order of disassembly.

4-53. ILLUSTRATIONS.

4-54.  The following illustrations include a logic diagram,
schematic diagrams, and printed-circuit card parts location
drawings for the tape reader-reroller. Also included on the
schematic diagrams are parts lists for each assembly.
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Table 4-5. Interface Assembly A3 Replaceable Parts

2758A

MFR
REFERENCE DESIGNATION HP PART NO. DESCRIPTION CODE | MFR PART NO.

A3 02758-6003 Interface Assembly 28480 02758-6003
C1,4,11,21,31,41,51,61,71 0160-2204 Capacitor, Fxd, Mica, 100 pf, 5% 28480 0160-2204
Cc2 0140-0300 Capacitor, Fxd, My, 0.0027 uf, 10%, 200 VDCW 28480 0160-0300
C3 0160-0200 Capacitor, Fxd, Mica, 390 pf, 5% 28480 0140-0200
CR1,11,21,31,41,51,61,71,91 1901-0081 Diode, Si, 50 VDCW 07263 FD1415

Q1 thru Q13 1854-0071 Transistor, Si, NPN 28480 1854-0071
R1,11,21,31,41,51,61,71,93 0698-3136 Resistor, Fxd, Met Fim, 17.8K, 1%, 1/8W 28480 0698-3136
R2,12,22,32,42,52,62,72,94,96 0698-3156 Resistor, Fxd, Met Fim, 14.7K, 1%, 1/8W 28480 0698-3156
R3,13,23,33,43,53,63,73,104 0757-0465 Resistor, Fxd, Met Fim, 100K, 1%, 1/8W 14674 C4 OBD

R6,16,26,36,46,56,66,76,95 0686-1035 Resistor, Comp, 10K, 5%, 1/2W 01121 EB1035

R80 0757-0338 Resistor, Fxd, Met Fim, 1.00K, 1%, 1/8W 28480 07570338
R81,83 0757-0438 Resistor, Fxd, Met Fim, 5.11K, 1%, 1/8W 14674 C4 OBD

R85 0698-3157 Resistor, Fxd, Met Fim, 19.6K, 1/, 1/8W 14674 C4 0BD

R90,105 0698-0083 Resistor, Fxd, Met Fim, 1.96K, 1%, 1/8W 28480 0698-0083
R91 0757-0280 Resistor, Fxd, Met FIm, 1K, 1%, 1/8W 28480 0757-0280
R92 0757-0317 Resistor, Fxd, Met FIm, 1.33K, 1%, 1/8W 28480 0757-0317
R97 0698-3444 Resistor, Fxd, Met Fim, 316 ohms, 1%, 1/8W 28480 0698-3444
R98 0757-0428 Resistor, Fxd, Met FIm, 1.62K, 1%, 1/8W 14674 C4 08D

RS9 0698-3125 Resistor, Fxd, Met Fim, 1.50 megohms, 1%, 1/8W 28480 0698-3125
R100 0698-3159 Resistor, Fxd, Met FIm, 26.1K, 1%, 1/8W 28480 0698-3159
R102 0757-0470 Resistor, Fxd, Met FIm, 162K, 1%, 1/8W 28480 0757-0470
R103 0698-3266 Resistor, Fxd, Met Fim, 237K, 1%, 1/8W 28430 0698-3266
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Figure 4-8. Interface Assembly A3 Schematic
and Parts Location Diagrams
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Section IV

Table 4-6. Control Assembly A2 Replaceable Parts

2758A

MFR

REFERENCE DESIGNATION HP PART NO. DESCRIPTION CODE | MFR PART NO.
A2 02758-6005 Control Assembly 28430 02758-6005
C1 thru C4 0160-2198 Capacitor, Fxd, Mica, 20 pf, 5% 28480 0160-2198
C5,6 0180-0089 Capacitor,Fxd,Elect,10 uf, -10+100%, 150VDCW 56289 { BOD106G150DF4
CR1,2,35 thru 8,10 thru 13,17,13,|  1901-0081 Diode, Si, 50 VDCW 07263 FD1415

19,25thru32,34,36,38,43,44
CR9,35 1901-0049 Diode, Si, 50 piv 28480 1901-0049
CR33 1901-0492 Diode, Si, 3 amp 04713 1N5002
CR37,39 thru 42 1901-0416 Diode, Si, 200 piv, 3 amp 28480 1901-0416
K2 0490-0412 Relay, 1 form A, 250V, 1 amp 02116 262-1A-12
Q1,2,4 thru 12,14,16 thru 18, 1854-0071 Transistor, Si, NPN 28480 1854-0071

20
Q19,21 1854-0246 Transistor, Si, NPN 28480 1854-0246
R1,14 0757-0459 Resisior, Fxd, Met FIm, 56.2K, 1%, 1/8W 28480 0757-0459
R2,15 0698-3160 Resistor, Fxd, Met Fim, 31.6K, 1%, 1/8W 14674 C4 OBD
R3,16 0698-3454 Resistor, Fxd, Met FIm, 215K, 1%, 1/8W 28480 0698-3454
R4,10,13,19,22,23,26,29,32,41, 0757-0443 Resistor, Fxd, Met Fim, 11.0K, 1%, 1/8W 28480 07570443

47,62
R5,11,20,24,27,30,33,42,48,63 0757-0446 Resistor, Fxd, Met Fim, 15.0K, 1%, 1/8W 28480 0757-0446
R6,12,21,25,28,31,34,43,49,64 0757-0460 Resistor, Fxd, Met Fim, 61.9K, 1%, 1/8W 28480 0757-0460
R17 0698-3162 Resistor, Fxd, Met FIm, 46.4K, 1%, 1/8W 28480 0698-3162
R18 0698-3458 Resistor, Fxd, Met Fim, 348K, 1%, 1/8W 28480 0698-3454
R35,67 0757-0439 Resistor, Fxd, Met FIm, 6.81K, 1%, 1/8W 28480 0757-0439
R36,57,59 0757-0458 Resistor, Fxd, Met FIm, 51.1K, 1%, 1/8W 28480 07570458
R37 0757-0465 Resistor, Fxd, Met Fim, 100K, 1%, 1/SW 14674 C4 OBD
R50,54 0698-3150 Resistor, Fxd, Met FIm, 2.37K, 1%, 1/8W 28480 0698-3150
R51 0698-3154 Resistor, Fxd, Met Fim, 4,22K, 1%, 1/8W 28480 0698-3154
R52 0757-0447 Resistor, Fxd, Met FIm, 16.2K, 1%, 1/8W 28480 0757-0447
R53 0761-0026 Resistor, Fxd, Met Ox, 220 ohms, 5%, 1W 14674