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IBM 729 Magnetic Tape Units write and read mag-
netic tape. The 729 units are identical in appearance
and in function but differ in the speeds at which they
transport magnetic tape and in the mechanisms and
circuitry used in transporting the tape. Tape speed
for the 729 II and 729 V is 75 inches per second and
is 112.5 inches per second for the 729 IV and VI.

The magnetic tape is a plastic material coated
on one side with a metallic oxide that is readily
magnetized. It retains magnetization indefinitely.
The tape is 1/2-inch wide and is packaged on reels
that can accommodate tapes as long as 2,450 feet.

Magnetic tape is the principal input/output medium
for a computer. In addition, tape is used for the
storage of intermediate results and for the perma-
nent storage of large files of data. Magnetic tapes
may be reused many times because old data are
automatically erased as new data are recorded.

The 729 units write and read magnetic tape at
character densities of 200, 556, and 800 characters
per inch (cpi). Tapes written at 200 cpi by the 72911,
IV, V, and VI may be read by IBM 727 or 729 I
Magnetic Tape Units; tapes written at 556 cpi may
be read by IBM 729 TIT Magnetic Tape Units.

IBM 729 units write or read moving tape by the
use of a read-write head that records data on or
reads data from seven parallel track areas on the
magnetic tape. All 727 and 729 units use the non-
return-to-zero-IBM (NRZI) method of recording
data on tape. When electrical current flows through
the recording head coil, the magnetic oxide particles
on the tape are oriented in one direction. If the cur-
rent in the coil reverses its direction, the particles
on tape will be oriented in the opposite direction.

In the NRZI method, a 1 is recorded by a reversal
of flux polarity and a 0 by the absence of such a
reversal. In this system, therefore, the magnetic
tape is fully magnetized in each track, and the polar-
ity is reversed as each 1 bit is written.

DATA REPRESENTATION

Data are represented on magnetic tape by the use of
either a binary-coded decimal (BCD) code or a

IBM 729 II, IV, V, AND VI MAGNETIC TAPE UNITS

binary code. The BCD code has numbers, letters,
and symbols (Figure 1); one discrete character is
represented in each seven-bit column. The binary
code has only binary numbers and sign information.
Bix seven-bit columns may be used to represent a
35-bit binary number with sign (Figure 2). The track
areas on tape are referred to as C, B, A, 8, 4, 2,
and 1 in both codes. The track labeled ""C'" (check)
provides parity information for each character.
BCD-coded tape has even parity; binary-coded tape
may have odd (usual) or even parity.

ERROR CHECKING

Error checking is done by equipment external to the
tape unit. To facilitate error checking, 729 units
use read-write heads with 14 gaps: seven for writing
and seven for reading. A write gap and a read gap
are shown in Figure 3. The read-write head is
preceded by an erase head that is energized only
during writing. A write operation passes tape first
under the erase head, at which point information
previously recorded on the tape is erased; then past
the write gap to record new data; and finally past the
read gap to check for errors. Distance between the
read and write gap is 0.300 inch = 0.002 inch. Be-
cause the tape transport speed in the 729 II and 729 V
is 75 inches per second, the read (check) operation
occurs 4 milliseconds after writing, In the 729 IV
and 729 VI, the read operation occurs 2.67 millisec-
onds after writing. The read-while-writing capability
makes possible the detection of errors as they occur;
the tape may be backspaced and the record rewritten
or re-read.

Error checking equipment can be used to detect
parity errors. The number of bits in each character
is tested for being odd or even. Improper parity
is an error condition. In addition to this vertical
checking of each character, a longitudinal count of
the bits written in each track can be made, and at
the end of the record a longitudinal check character
can be written which provides even parity for each
track. 0Odd parity is an error condition.
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Figure 1, Tape Character Coding
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Figure 2. Binary Data Recorded on Tape
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Figure 3. Two-Gap Recording Head

To increase the detection of errors or weak sig-
nals at the time of writing, dual-level sensing equip-
ment, located outside the tape unit, may be used to
check recording at two different energy levels (E1and
E2 in Figure 4). This checking ensures that:

1. The data are recorded at a level that will pro-
vide good information transfer when the tape is read
later.

2. No unwanted information (noise) is on the
recorded tape.

3. Parity-compensating errors in the two energy
levels do not exist.

Figure 5. File Protect Ring
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Channels

Figure 4. Error Detection

FILE PROTECTION

Because a write operation erases information previ-
ously recorded on the tape, means are provided for
preventing accidental erasure of information. The
back of a tape reel has a groove that accepts a plastic
file protect ring (Figure 5). With the file protect ring
in place, either writing or reading may be done. When
the ring is not in place, only reading may be done.

RECORDS AND FILES

As determined by the program, columns of data on
tape may be grouped into records, defined by inter-
record gaps. An inter-record gap consists of a 3/4-
inch section of erased and unrecorded tape. Records
may be grouped together into files, which are separ-
ated by a special character tape mark. This is done
by writing a single character tape mark record (ac-
companied by its longitudinal check character), which
is preceded and followed by an inter-record gap.
When the tape mark is read, an end-of-file condition
can be signaled to the computer.

On the IBM 704 Data Processing System, the
write-tape-mark operation causes an inter-record
gap about 3-1/2 inches long to be written before the
tape mark (Figure 6). When the tape is read by the
704 system, this long file gap is recognized as an




end-of-file indication. When the 704 tape is read by
other systems, the long file gap has no significance,
but the tape mark is recognized as an end-of-file
indication.

File Gap

Tape Mark

Tape Mark
Check Character

Figure 6. Record and File Gaps on Magnetic Tape

LOAD POINT AND END OF REEL

Approximately 10 feet of blank tape is left at the he-
ginning of a reel of tape and approximately 14 feet
at the end. A load point marker (Figure 7) is placed

Figure 7. Reflection Tape Markers

on the base (uncoated) side of the tape 10 feet (+1
foot, -0 feet) from the physical beginning of the tape
and 1/32 inch from the track 1 (outside) edge of the
tape. The long dimension of the marker is parallel
to the length of the tape.

And end-of-reel marker is placed 14 feet (+1 foot,
-0 feet) from the end of tape and 1/32 inch from the
track C (inside) edge of the tape.

The load point marker and the end-of-reel marker
are used during the write operation to indicate where
writing on the tape should begin and end; their light-
reflecting surfaces are sensed by photoelectric cells,
The markers are pieces of transparent plastic with
a thin, vapor-deposited film of aluminum covered
with pressure-sensitive adhesive 1 inch by 3/16 inch.

TAPE FEED

Figure 8 shows the progression of magnetic tape from
one reel to another. When either reading or writing
is being done, the tape is transported from the file
reel (left side), through a vacuum column, past the
read-write head, through another vacuum column, to
the machine reel (right side). Since it is impossible
to start and stop high-speed motion of the tape with-
out some slack in the tape, a loop of tape is held in
the vacuum columns and acts as a buffer for this
motion. As tape is drawn from one column, it is re-
plenished from the reel above it. As it is fed into
the opposite column, the associated reel takes up the
slack.

The read-write head assembly has a lower part
that is stationary and an upper part that moves up for
tape threading, unloading tape from columns, and
high-speed rewinding.

FILE 7 MACHINE
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Figure 8. Tape Feed
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TAPE UNIT KEYS AND LIGHTS

All keys and lights of the 729 II, IV, V, and VI are
shown in Figure 9 and described helow.

Tape Address R

Selector Switch

High
Density  Density  Protect

indicator to the other. The high-density indicator
turns on as soon as power is applied to the machine.
The high-dengity indicator on the 729 V and VI refers
to 800 or 556 cpi, whereas the low-density indicator

File Tape Indicate

Load - Rewind

Figure 9. IBM 729 Keys and Lights

Address Selector Switch., This switch connects the
tape unit to one of the ten select lines coming from a
tape control. Select lines are numbered 0 through 9
and serve as the addresses for the tape units con-
nected to the control unit. The selected address
numeral is illuminated as soon as power is applied
to the tape unit.

Select Indicator. When on, the select indicator

signifies that the tape unit is the one selected to per-
form the next tape function. The indicator is turned
on when the address selector is switched to a select
line at a +P level. It is turned off when the select
line is at a -P level,

Ready Indicator. When on, this indicator shows that
the tape unit is in ready status, that is, the tape unit
is loaded (tape is in the vacuum columns and across
the read-write head), and all interlocks are closed.
It is turned on by pressing the start key but will not
light unless these two conditions are satisfied.
Pressing the start key while the tape is in motion,
as in a load-rewind operation, will not light this
indicator immediately; the light will turn on when
the load-rewind is completed.

Bit Density Indicators. There are two density indi-
cators. When on, the high-density indicator signi-
fies that the tape unit is set to write or read bits at
a rate of 556 bits per inch and the low-density indi-
cator that it is set for the rate of 200 bits per inch.
Only one indicator can be on at a time. Pressing
the change-density key switches power from one

means 556 or 200 cpi, depending on the setting of a
tape density option switch on the tape control unit.

File Protect Indicator. When on, this indicator
shows that the tape unit cannot be placed in write
status. It is on when (1) no file reel is mounted, (2)
a file-protected tape reel is mounted, (3) a load-
rewind operation is in process, or (4) an unload op-
eration is in process. The indicator is turned off by
mounting on the machine a tape reel that is not file-
protected.

Tape Indicator., When on, this indicator signifies

that a tape mark has been read during a read opera-
tion or that a tape reflective marker has been photo-
sensed during a write operation. It can also be
turned on by a specific instruction inserted into the
computer program. The tape indicator is turned off
by pressing the unload key or by a specific instruc-
tion in the computer program.

Fuse Indicator. When on, the fuse indicator shows
that one or more of the protective circuit breakers
has been tripped. This indicator is turned on hy
tripping any one of the ac or dc circuit breakers ex-
cept ac breakers 1, 2, and 3 or dc breaker 1.

Load Rewind Key. This key is operative only when
the tape unit is not in ready status. The machine
must be under manual control. It has two functions:
(1) load tape into the column, (2)rewind tape (high
or low speed) and locate load point. The order in
which these functions are performed depends upon




how the tape is distributed in the machine when the
key is pressed,. If the tape is in the high-speed
area, the machine will unload tape (if not already
unloaded), perform a high-speed rewind to the low-
speed area, stop, load tape, perform a low-speed
rewind to load point, and stop. If the tape is in the
low-speed area, the machine will load tape (if not
already loaded), low-speed rewind to load point, and
stop. The usual purpose of this key is to set the
tape into the machine at the starting point (load point),
ready for either reading or writing.

Start Key. This key places the tape unit under auto-
Tmatic systems control. Pressing the start key dis-

ables all manual controls (except the reset key) and

places the tape unit in the ready status only when the
tape unit is loaded and all interlocks are closed.

Change Density Key. This key is operational only
when the tape unit is not ready. This key changes
the character rate at which the tape unit will write
or read. Pressing this key changes the character
rate from one density to the other. To change the
density, circuitry in the tape unit is switched, in-
dicating to the tape unit that the data it will write or
read will be at the new density. This circuitry also
sends a signal back to the tape control requesting
data at the new density, if in write status, or in-
forming the tape control that the tape unit will read
data at the new density rate if it is in read status. It

also causes the bit density indicators to change: the
on indicator to off and the off indicator to on.

Unload Key. This key is operative only when the tape
unit is not in ready status and not performing a load-
rewind operation. Pressing the key causes the tape
to be drawn out of the columns and the upper head to
be raised, regardless of the distribution of tape on
the two reels.

Reset Key. This key is used to return the tape unit
to manual control. Pressing the key removes the
machine from ready status, if it has not already been
removed, and stops whatever machine operation is in
progress, with the exception of unload and rewind.
The unload operation is always completed, once
started, while the high-speed rewind operation will
be shifted into low-speed rewind. To stop the re-
wind operation completely, the reset key must be
pressed a second time,

TAPE SWITCHING

Tape units with the tape switching optional feature
may be switched between tape channels. Where a
raised floor is not used, special cables are used.
See the Installation Manual - Physical Planning,
IBM Input-Output Components, 7000 Series and 1410
Data Processing Systems, Form C22-6681.
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SPECIFICATIONS

Most of the specifications are the same for the 729 II,
IV, V, and VI. When this is so, only one value is
stated and should be interpreted as applying to all

729 tape units. When differences exist, specifications
are indicated for each machine., Information concern-
ing external power, air conditioning, weights, and
dimensions is available from IBM Regional Sales
Engineering through the IBM Branch Office. Also
available for tape unit maintenance are the Customer
Engineering Manual of Instruction, 729 II, III, IV
Magnetic Tape Units, Form 223-6845, and the Cus-
tomer Engineering Reference Manual, 729 II, III, IV
Magnetic Tape Units, Form 223-6868,

READ-WRITE HEAD

1. Two-gap construction, which allows for
checking while writing,
2, 0.300 inch +0. 002 inch between gaps.
3. Track widths (read and write):
Write gap: 0.0005 inch £ 0. 00005 inch.
Read gap: 0.00025 inch+0. 00005 inch.
4. Write current:
729 11, V: 70 milliamperes
5, -8 milliamperes)
729 IV, VI. 70 milliamperes
(+3, -10 milliamperes)
Rise time (fully loaded) is 2.3 microseconds
to 65 percent amplitude point.
Fall time (fully loaded) is 0,3 microsecond
to zero point.
5. Read head output: 15 millivolts, minimum;
30 millivolts, maximum.

TAPE SPEED

1. Forward, backward, and low-speed rewind:
729 II, V: 75 inches per second.
729 IV, VI: 112.5 inches per second.
Tolerances for both machines:
Initial instantaneous speed +5 percent
Steady-state instantaneous speed +2 percent
Average steady-state speed £1 percent
2, High-speed rewind:
500 inches per second, average.

The specification for the reel hub control mech-
anism inertia is 0. 0910 inch-pounds/second2 maxi-
mum. This specification includes a safety factor
to ensure maximum clutch life and reliability.

BIT DENSITY
1. 800 characters per inch, +2 percent

2. 556 characters per inch, +2 percent
3. 200 characters per inch, +2 percent

10.

4. Acceptable instantaneous variations: Either
tape unit can be used to write at either bit density by
its control unit. The values and tolerances given here
are those specified for IBM tape controls to maintain
complete interchangeability in all IBM computer sys-
tems. When reading tape written by these tape units
under control of non-IBM control units, IBM tape
controls for tape units will tolerate some variations
in tape density from those specified and still perform
free of errors, provided the following restrictions
are maintained.

a. The time interval between any two char-
acters must be less than the record gate,
minug 15 percent. See "Record Gate."

b. The time interval between the record and
the check character must be longer than
the record gate, plus 15 percent, and less
than the disconnect delay, minus 15 per-
cent. See "Delays."

c. All bits in one character must be within
one character gate timing. See "Delays."

d. The time interval between the first bit of
any character and the preceding character
gate must not be less than 1 microsecond
under any allowable condition of skew, bit
configuration, and tape speed.

€. Density and skew are monitored during a
write operation by a skew gate. All bits
within a character must be received before
the rise of the skew gate, and no bits from
the following character can be received
before the fall of the skew gate.

CHARACTER RATE

Characters Characters per Second +3 Percent
per Inch 729 I 729 TV 729 v 729 VI
800 60,000 90,000
556 41,667 62,500 41,667 62,500
200 15,000 22,500 15,000 22,500

POWER REQUIREMENTS

1. Power-on contactor switch, on lower back
side of unit, turns off power to the unit without dis-
connecting the power cable.

2. 208 or 230 volts ac +10 percent, 3 phase, 60
cycles per second at the 729 is required for input.
Thermal-overload protection is provided,

3. Internal voltage requirements vary for the
different series of 729 tape units. Identification be-
low is by initial number in each series.

NORLAY: 12,000 Series 729 II, V, and 61, 000
Series 729 IV, VI.



NOR: 30,000 Series 729 II, V and 90,000 Series
729 1V, VI.

Relay: 40,000 Series 729 IV, VI and 70,000
Series 729 II, V.

Internally generated voltages are:

12,000 Series 729 II, Vand 61, 000 Series 7291V, VL.

=6v dc @ 2.0 amp 15 mv peak-to-peak ripple max
+6v dc @ 3.0 amp 15 mv peak-to-peak ripple max
-12v de @ 5.0 amp 100 mv peak-to-peak ripple max
+12v de @ 2.0 amp 100 mv peak-to-peak ripple max

Three circuit protectors; maximum ratings:

=48v dc @ 3.0 amp 1.5 mv peak-to-peak ripple max
-48v dc @ 7.0 amp 1.5 mv peak-to-peak ripple max
-48v dc @ 8.0 amp 1.5 mv peak-to-peak ripple max

30,000 and 70,000 Series 729 I, V; 40,000 and
90, 000 Series 729 IV, VI,

-6v de @ 2.5 amp +0.24v, < 40 mv ripple
+6v dc @ 3,0 amp +0.24v, £ 40 mv ripple
-12v dc @ 2.5 amp 20,48v, < 40 mv ripple
+12v dc @ 2.0 amp +0.48v, £ 40 mv ripple
-48v de @ 30,0 ma +4.8v, < 100 mv ripple
-48v de @ 2.2 amp #4.8v, < 0.9v p-p ripple
+62v peak ac @ 165.0 ma +3.4v
+140v dc @ 1.0 amp +28v, < 7v p-p ripple
+140v de @ 5.0 ma +28v, <100 mv p-p ripple
7.5v de @ 20.0 amp +1.5v, < 3,3v ripple, at 10amp

< 7,5v ripple, at 20 amp
MACHINE PROTECTION

The overloading of any circuit breaker de-energizes
the run relay (R1) and, except for ac circuit breakers
1, 2, and 3 or dec breaker 1, causes the fuse indicator
to turn on.

FILE PROTECTION

Recorded files of tape reels are protected from
erasure when a file-protect ring is not inserted into
the groove on the back of the file reel. When
inserted, this ring actuates the not-file-protect
mechanism and allows current to flow in the write
heads when the tape unit is placed in write status.

TAPE MOTION START AND STOP TIMES

1. Full-speed coast (5 percent ofnominal [ 72911andV: 1.2 ms
speed) after the fall of "go." 7291V and VI: 0. 2 ms

2. Time from start of tape motion to
start of nominal speed.

3. Time from the rise of "go" until the
signal reaches the 100 percent
amplitude point.

4. Time from fall of "go" until the signal
reaches 50 percent amplitude point:

1.3 ms (max)

€3.3 ms

Forward 2.1 ms min; 0 percent
amplitude no later
than 3.0 ms max

Backward 1.8 ms;+.2,~.1 ms

READ PULSES

Peak sensing is used. Preamplifiers are adjusted

to maintain an 8. 8-volt peak-to-peak gain (729 II and
IV) and 10. 0-volt peak-to-peak gain (729 V and VI)

of the read pulses (reading while writing) as
measured at the read buses with a scope calibrated
to within 5 percent. Preamplifiers are capable of
providing a minimum gain of 10 volts peak-to-peak,
with only one tape on the line, when measured at the
read buses with a scope calibrated to within 5 percent.

INPUT/QUTPUT SIGNAL REQUIREMENTS

Reference Levels

Except for the read pulse outputs from the tape unit,
all other input and output signal are current-switching
levels. In the current-switching logic&ystem, signal
swings are made about two separate reference levels.
The reference level for an N-line is ground. The
reference level for a P-line is -6 volts. For reliable
operation, a minimum swing of £0.4 volt about either
reference is required. A -3 volt swing below ground
for an N-line and a +3 volt swing above -6 volts for

a P-line is the maximum swing each line can tolerate
before forcing the transistor to conduct into satura-
tion. Voltage swings opposite to these place the
transistors into the off condition and are limited only
by the breakdown specifications of the transistors.

In the 729 II, IV, V, and VI tape units, signal swings
are maintained at a nominal level of +1 volt about
either the N or P reference level.

Current Requirements

Minimum current necessary for each N- or P-block
(A, O or C) is 0.246 ma for an end-of-lifecc,B and
0.164 for an initial purchase value of cc ¢B. When
the blocks are off, all are considered to be at end-
of-life I,, and I, limits (0.14 ma).
Signal levels are:
+N minimum level: +0.4 volt
-N minimum level: -0.4 volt
+P minimum level: -5.6 volts
-P minimum level: -6.4 volts
Input lines that have no rise time, fall, time or
pulse width specifications are:
+P Select
-N Backward
+P Go
-N Write Check Character
Input lines that require a minimum pulse width
of 1 microsecond are:
+P Set Read Status
-N Set Write Status

Specifications 11



-N Turn on Tape Indicator

+P Turn off Tape Indicator

-N Write Pulse (See items 1 and 3 under

"Specifications, Tape Motion Start and Stop

Times "for values used in the tape control.)

Input lines whose pulses require either a response

from the tape unit to indicate completion (approxi-
mately 10 milliseconds) or maintenance at the pulsed
level for a minimum of 20 milliseconds without a re-
sponse are:

-N Start Rewind

+P Rewind and Unload

+P Set High Density

-N Set Low Density

Input write bus lines (7) must be at the -N level 4.5
microseconds before the write pulse line begins to
rise. The downtime for the write buses is equal to
the write pulse width time.

Output lines that require no rise time, fall time,
or pulse width specifications are:

+P Select and Ready

=N Select and Tape Indicate Off
-N Select and Tape Indicate On
+P Select and Load Point

+P Select and Not at Load Point

+P Select Ready and Read
+P Select Ready and Write
-N Select and Rewind

+P High Density

-P Low Density

The -N Write Echo output line provides a minimum
pulse width of 1 microsecond. Maximum capacitance
on any output line is 3, 000 micromicrofarads.

RECORD GATE

Characters Microseconds
per Inch T29 II 7291V 729V 729 VI
800 37.1 24.8
556 854 36 54 36
200 150 100 150 100

The inter-record gap, vertical bit spacing, tape
skew, and general facts about recorded tape are
shown in Figure 10.

NOISE

1. Write circuit feed-throughis less than 400
millivolts, as measured at the read bus of each track
of the tape unit, when continuous 1 bits are written
in all tracks without tape movement.

2. Cross talk is less than 400 millivolts as
measured at the read bus of each track of the tape
unit when continuous 1 bits are written in all tracks,
except the track being checked (with tape movement).

3. Total noise is equal to the sum of cross-talk
and feed-through levels.

4, Minimum clipping levels of read pulses at
input to final amplifiers of the control unit, to ensure

12

no random low-noise pickup, are:

a. 1.6 volts peak-to-peak when reading-

while-writing,
b. 0.6 volt peak-to-peak when reading only.:
In IBM tape controls, each track has a dual set

of final amplifiers; one set accepts a high-level input
and the other a low-level input. All inputs are peak
sensed. The outputs of these dual amplifiers are sub-
sequently compared and checked in other circuitry
for error checking. The minimum inputs to the dual
amplifiers are:

Channel Read Write
A (High Clip) 2,4v peak-to-peak 2. 8v peak-to-peak

B (Low Clip) 0,6v peak-to=-peak 2.0v peak-to-peak

DELAYS

Write delays: 729 Il and V. 729 IV and VI

1. Write delay, +1 percent 7.5 ms 5 ms
2. Write load point delay,
+1 percent 48 ms 32 ms
3, Write stop delay,
+3 percent 3.0 ms 2.0 ms
4. Write check character delay,
+1 percent
800 cpi 63 usec 42,3 usec
556 cpi 90,6 usec 60.6 usec
200 cpi 250 wusec 166 usec
Read delays:
1. Read delay, %2 percent 4.5 ms 3.0 ms
2, Read load point delay,
+1 percent 24 ms 16 ms
3. Record. gate, +1 percent
800 cpi 37  usec 25 usec
556 cpi 54 usec 36 usec
200 cpi 150 usec 100 usec
4, Read disconnect delay,
+1 percent
800 ¢pi 150 usec 100.7 usec
556 cpi 216 usec 144 usec
200 cpi 600 wusec 400 wusec

TAPE OPERATING ENVIRONMENT

The following conditions for use of IBM magnetic
tape are recommended:

Maximum
Relative ‘Wet Bulb
Humidity Temperature Temperature
20% - 80% 60° - 90°F 78°F
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TAPE STORAGE ENVIRONMENT

The following conditions for long term storage of
IBM Heavy Duty and Mylar* magnetic tape are
recommended:

Maximum
Relative Wet Bulb
Humidity Temperature Temperature
20% - 80% 40° - 90°F 80°F

An exception is unrecorded IBM Heavy Duty tape; it
may be stored under the following conditions:

Maximum
Relative Wet Bulb
Humidity Temperature Temperature
20% - 80% 40° - 120°F 80°F

Tape exposed to other conditions should be recondi-
tioned to the operating environment for a time peri-
od equal to the storage time (to a maximum recondi-
tioning period of 24 hours). When not in use, reels
of tape should always be stored vertically in their
plastic containers.

When shipping tape-loaded reels, place them in
containers and seal each in a plastic bag. Additional
protection should be provided by packing in stiff
cardboard shipping cartons. Plastic bags and car-
tons may be obtained from IBM.

* Trademark of E.I. duPont deNemours & Co. (Inc.)
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INPUT/OUTPUT SIGNAL LINES

INPUT LINES

All input signals to the tape units have a level of
either +P or -N, With the exception of the write
check-character line, all input signals work into a
standard IBM alloy transistor-circuit conversion
block. The write check-character line works directly
into a logical -OR circuit. In IBM tape controls,
these signals are the outputs of N- or P-type trans-
mission line drivers.

+P Select

This input (one of ten select lines) is used to select
a particular tape unit from the group connected in
line to the common control unit, This signal gates
the tape unit selected, allowing it to receive all sub-
sequent signals from the control unit. This line must
be made positive before any tape unit operation can
be started and must be held positive for the duration
of the operation. Dropping the select line to a -P
level immediately stops any tape operation except
rewind or rewind unload.

+P Go

This input line is brought positive after the status lines
have been set to establish the tape operation to be
performed. Bringing Go to a +P level immediately
starts the operation. Dropping Go to a -P level
stops tape motion and operation, except for rewind
or rewind unload.

+P Set Read Status

This input conditions the read circuits in the tape
unit and deconditions its write circuits. It does this
with a +P (l-microsecond minimum width) signal
that sets the read-write trigger in the tape unit into
read state. This line must be pulsed or held at a +P
level before bringing up the Go line, whenever a
read or backspace operation is performed. It is
held at a -P level whenever a write operation is per-
formed.

-N Set Write Status

This input conditions the write c¢ircuits in the tape
unit and allows current to flow in the write head if a
file-protect ring has been placed into the file tape
reel. It does this with a -N (l-microsecond mini-
mum width) signal that sets the read-write trigger
in the tape unit into write status. This line must be
pulsed or held at a -N level before bringing up the
Go line every time a write operation is performed.

It is held at a +N level whenever a read, rewind, or
backspace operation is performed.

-N Backward

This line is changed to -N level and is AND'ed with
Go, Select and Ready, and Not at Load Point to move
tape backward. The Not at Load Point prevents
backspacing when the tape is at load point.

-N Process

This line is changed to -N level when processing a
tape.

-N Write Pulse

These input pulses are brought into the tape unit on a
line common to the write circuits of all seven tracks.
They are -N write pulses of 1-microsecond duration,
at a frequency established by the tape control. The
pulses must be delayed after the rise of Go until tape
has attained full speed and the write buses (one for
each track) have had sufficient time to gate each
track. The pulses continue, one for each character,
until the last character of the record has beenwritten,

-N Write Buses

These seven input signal lines gate the write pulse

to the write circuits of each track and write a 1 bit

in that track. The up or down level of these lines is
determined by the coded data sent to the tape unit,
Gating the write circuits must be delayed after the
rise of Go until tape has reached full speed. The
pulses continue their gating action until the last char-
acter of the record has been written.

-N Write Check Character

This input is used at the end of writing a record to
reset the seven write triggers (not the same as the
read-write status trigger) in the tape unit so that
the polarity of all the write heads will be the same.
The input must be held at a -N level at all times ex-
cept during the write operation. Then the write check-
character line must be brought to a +N level with the
rise of the first write pulse in the first character. It
must be held positive for the full length of the record.
The tape control delays dropping this line to a -N
level until it has been assured that no further char-
acters are to be written. This delay time is referred
to as the "write check-character delay."

It is the fall of this line that resets the write trig-
gers that have not been reset (odd bit longitudinal

Input/Output Signal Lines 15



count) by the last character of the record. This
procedure permits longitudinal bit checking for
write errors.

-N Turn on Tape Indicate

This line turns on the tape indicator in the tape unit
under automatic control, It is a -N pulse of 1-
microsecond width. This line is held at a +N level
during all other operations and can be pulsed only
after the tape unit is in select and ready status.

+P Turn off Tape Indicate

This line turns off the tape indicator when the tape
unit is under automatic control, Tt is a +P pulse of
l-microsecond minimum width. This line is at a -P
level during all other operations.

-N Start Rewind

This input line is used to start the rewind operation.
It is one of two lines available for this purpose; the
other is the rewind-and-unload line. The start-
rewind line is held at the +N level during all opera-
tions except starting the rewind operation. To start a
rewind operation, the line is|brought to the -N level
and held there a minimum of 20 milliseconds or un-
til a response, active select and rewind, is re-
ceived by the tape control (approximately 10 milli-
seconds). A start-rewind pulse is sent to the tape
unit after it has heen put into read status.

+P Rewind and Unload

This input line is similar to the -N start-rewindline.
The difference between the two is that a +P pulse is
used for this line, rather than the -N pulse, and

that the operation does not stop when load point is
reached, When the rewind operation is started with
this line, the tape unit continues on after load point
to unload the machine preparatory to changing reels.

+P Set High Density

When the tape unit is under automatic control, this
line causes it to operate in the high~density mode.
Thig line is held at a =P level for all operations in
the low-density mode., When a tape unit is in select
and ready status, it can be changed at any time into
the high-density mode by bringing this line to a +P
level and holding it there 20 milliseconds or until the
response line (+P high density, -P low density) indi-
cates a mode change (approximately 10 milliseconds).
For manual control, the change-density switch (on
tape unit) may be used.

16

-N Set Low Density

When the tape unit is under automatic control, this
input line causes it to operate in the low-density mode.
The line is held at the +N level for all operations in
the high-density mode. When a tape unit is in select
and ready status, it can be changed at any time into
the low-density mode by bringing this line to a -N
level and holding it there 20 milliseconds or until the
response line (+P high density, -P low density) indi-
cates a mode change (approximately 10 milliseconds).
For manual control, the change-density switch (on
the tape unit) may be used.

OUTPUT LINES

With the exception of the read signals, all other input
lines from the tape unit are status or condition re-
sponse lines. Their signals are either a +P or a -N
pulse or level and are outputs of the same type of
convert block ag is used to receive the input signals
from the tape control. In IBM tape controls, these
signals work into N- or P-type line terminators.

+P Select and Ready

This line is at a -P level until the tape unit receives

a +P select signal. Then, if all power supply inter-
locks are made and the address selector switch is at
the corresponding number, the tape unit switches this
line to a +P level to indicate that the machine is ready
for the next instruction. This line is held at the +P
level (except when the unit is rewinding) until the
select line is dropped, the address selector switch is
changed, the machine is reset to manual control, or
any one of the interlocks is broken.

-N Select and Tape Indicate On

This line is changed to -N level whenever the tape
unit is selected (under automatic control) and the tape
indicator is turned on. This line is held at the -N level
until either the select line drops or the tape indicator
is turned off.

-N Select and Tape Indicate Off

This line is changed to -N level whenever the tape
unit is selected (under automatic control) and the tape
indicator is turned off. This line is held at the -N
level until either the select line drops or the tape
indicator is turned on.

+P Select and at Load Point

This line is changed to a +P level whenever the tape
unit is selected and the load-point reflective spot is



is photosensed. This line is held at a +P level until
either the select line is dropped or the tape moves
from load point. This line must be at a -P level to
permit a backspace operation. Circuits in the tape
unit prevent it from backspacing beyond load point.

+P Select and not at Load Point

This line is changed to a +P level whenever the tape
unit is selected (under automatic control) and the
tape is in any position other than at load point. If is
held at the +P level until either the select line is
dropped or the load-point reflective spot is photo-
sensed. This line must be at a +P level to permit
backspacing.

+P Select Ready and Read

This line responds to the tape unit condition "'set
read status.' The line changes from a -P to a +P
level, indicating that the read-write trigger is set to
the read state and that the tape unit is ready to start
a read, backspace, or rewind operation. This line
must always be at the +P level before any of these
three operations can begin. It is held at this level
(except when the unit is rewinding) until the select
line is dropped, the machine goes out of ready, or
the machine is changed to write status. The line is
held at -P level for all other operations.

+P Select Ready and Write

This line responds to the tape unit condition "set
write status.' The line changes from a -P to a +P
level, indicating that the read-write trigger is set

in the write state and the tape unit is ready to start

a write operation. The line is held at this level until
the select line is dropped, the machine goes out of
ready, or the machine is changed to read status. This
line is held at a -P level for all other operations.

+P High Density, -P Low Density

This is a single line that remains at either the +P
level or the -P level, depending upon the density

mode selected for machine operation, Under auto-
matic control, the density rates can be changed as
described above under the +P set high-density and

-N set low-density input lines. Under manual control,
the density rates can be changed by depression of the
change-density switch.

-N Select and Rewind

This is a signal to the tape control indicating that the
tape unit has started to rewind. This line ig changed
from the +N level to the -N level as soon as the re-

‘wind relay circuitry is picked, It is held at the -N

level until either the select line is dropped or the
rewind operation is completed. To conserve computer
time, the tape unit select line is usually dropped as
soon as this response gignal is received by the tape
control, This line is at the +N level during all other
operations.

-N Write Echo

This is a single line that is held at a +IN level during
all operations except when writing. A -N pulse (1/2
microsecond or more width) appears on this line
every time a 1 bit is written into any one of the seven
tracks; the pulse is common to all of the seven tracks.
There is no echo pulse when the longitudinal check
character bits are written.

Read Bus

These are seven lines, one for each track. The.sig-
nals on this line are amplified outputs of the read
heads. Each pulse, positive or negative, represents
a 1 bit.

Select and Ready, Model V or VI

This line occurs only in 729 V and VI tape units. It
is normally AND'ed with the select and ready Model
II or select and ready Model IV in the tape control

. to provide 800-character-per-inch operation.

Input/Output Signal Lines 17



APPENDIX
SPECIFICATION FIGURES

Figures 11 through 16 show various tape unit opera-
tions. Each figure deals with one operation and lists
all lines and conditions. Some abbreviations used
are:

Bkwd Backward
Char Recorded character
Ckts Circuits
Disc Disconnect
Dly Delay

LP ; Load point
Max Maximum
Min Minimum
Ms Millisecond
Rd Read

Std Standard
Usec Microsecond
Wr Write

TAPE UNIT TESTER

In a customer installation, the 729 units may be
tested for correct operation with a 729 tape unit

18

tester, IBM P/N 460633, or with a 729/7330 field
tester, IBM P/N 461390. These testers are used to
simulate automatic control and make possible a
check of all tape unit operations under either auto-
matic or manual control. Proper connections for
using the testers are shown in Figures 17 and 18.
Figures 19, 20, and 21 show power and signal con-
nections. Assignments for the power plug and tape
control receptacle pins are shown in Figures 22 and
23. The 208-volt ac lines (pins 5 and 10) are pro-
vided for remote operation of the tape unit's internal
contactor when connected to a tape control unit.

Figures 24, 25, and 26 show cable connections
between the tape control and tape units.

IBM TRANSISTOR CIRCUITS

Figures 27 through 34 show various transistor cir-
cuits used in both the magnetic tape and tape control
units. The circuits are de-coupled.
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First Char of Record Last Char i[ Record
; 2

@l
+P Select & Ready -P @_I

+P Select -p

+N
-MN Set Write Status

2 2
.
————-—‘H
‘[\
|
i
| |
[
II
|
|
|
Ly
L
|
|
Aol
MTT
|
.'_______
Ll
i
A
]
i

+P Sel, Rdy & Write _p

I
|
2—1 -
Wr Dly (Note 1) INure L—Ishme
|

+ Go -p MIJ p Dly
L a- Note 3 Note 4—> = ! |
| |
N Ve Pl ™D U U U u U U u
e N E Note 3 —{ [ Nore4 .
=N W;r_i}e )Bui @ ]I ]— ﬂ |_| ﬂ l I——I l—|—|
o - I--—- MNote 3 *i J-d— MNote 5
-Na’v;ife)Echo @ l J U I_I
ne) |

=N Write Check Char -N

@lf)

: Note B — ;—-——- MNote 9
= ! :
Read Bus I ! :
7 lines) | i i
@l i
=N Backward -N !
NOTES: When at locd point, total delay is Wr LP Dly. For tape motion start and stop times see Note 8 of Figure 11.
729 lland V' 729 IV and VI 729 lland V 729 [Vund VI
1. Write Delay, ¥ 1% 7.5 ms 5.0 ms 5. Wr Echo Pulse Width, *1%
Write Load Point Delay, £1%  48.0 ms 32.0ms Constant for both character rates 1.0 usec 1.0 usec
2. Write Stop Delay, 3% 3.0ms 2.0 ms 6. Write Check Character Delay,* 1%
3. Rep Rate, ¥1% 800 CP! 63 usec 42.3 usec
800 CPI 16.6 usec 11.1 usec 556 CPI 90.6 usec 40,6 usec
556 CPI 24.0 usec 16.0 usec 200 CPI 250 usec 166 usec
200 CPI 66.7 usec 44.5 usec 7. Read Delay While Writing, 1%
4. Write Pulse Width, 1% (Distance from write to read gap) 4.0 ms 2.67 ms
800 CPI 1.0 usec 1.0 usec 8. Read Condition, T 1% 7.5 ms 5.0 ms
556 CPI 1.5 usec 1.0 usec 9. Time Between Characters:
200 CPI 4.16 usec 2.78 usec refer to Note 9, Figure 10

10. Lines marked are from Control to Tape Unit,
Lines marked (T) are from Tape Unit to Contral .

11. Timings and tolerances are those when the Tape
Unit is connected to an 1BM Tape Cantrel .

Figure 12. Write Operation

—

+P Select -P%J
P ActSel&at P -P s
72—

+P Act Sel & Not at LP —I'Q‘

+P Select& Ready -P ._.|® .

— r-— 1 usec min
-MN Set Write Status  +N—

roTa o [ - L

+P Sel, Rely & Write —P®_[—L 22 [
T
+P Set Read Status P Q;—#_ELuﬁﬂ‘i s g & __ll_

+P Sel, Rdy & Read -P @_._,i—u - j_
=N Backward +N_|—
® I

: MNote 2 — ] ‘-— » Note 2 —-l
+H Go -p @_ _, = I

Nate 3—=4 Wr Dly Time lﬂ—Bkwd to Start ofRecurd—hr

NOTES:

1. When originally in write status and a backspace instruction is received, 3. For write delay times, see Note 1 of Figure 12.
the tape unit must be spaced Forward while in write status for a Hme No 1 bifs are written during this period.
inferval greater than @ normal inter-record gap. Thus, when Write 4. Lines marked ©are from Tape Centrol to Tape
Status is dropped and Read Status is picked, the resulting noise bits Unit. Lines marked@are from Tape Unit to
are written info tape in an area that will be rewritten by the next Tape Control .
new record. 5. Timings and teleranices are those when the Tape

2. Minimum Go down time: 16.5 ms for Iland V; 11 ms for 729 IV and VI. Unit is connected to an IBM Tape Control ,

Figure 13. Backspace Operation (When Originally in Write Status)
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+P Select =P QJ ﬁ
+P Act Sel & At LP » _O@ — 2 — &
—
+P Act Sel & Not At LP =P &l 2—|
¢ ~
+P Select & Ready -p _@_I '3-]
-—-I 1 usec min
B [ — ey
+P Set Read Status -P S SO . |- SN |
(Note 3) 92 9
Tl [4
+P Sel, Rdy & Read -P ©4r Z—l
-M Backward +HN
© |1 —
© EE——[
+P Go ol |
= ¥
NOTES: Start Tape Motion Stop Tape Motion
1. Lines marked ©are from Tape Control to Tape Unit. 3. Tape Control must always place Tape Unit into

Lines marked(Dare from Tape Unit to Tape Control.
2. For tape motion start & stop times see Note 8 of
Figure 11.

Figure 14. Backspace Operation (When Originally in Read Status)

b
+P Select =P

+P Act Sel & at LP -P

read status to avoid record erasure, because the
Tape Unit does not automatically prevent writing
when moving tape backward,

Timings and tolerances are those when the Tape Unit
is connected to an 1BM Tape Control .

+P Act Sel & Norat LP =P

b

1P Select & Ready -P l_z 1
+P Set Read Status -P © I Z-I 72
MNote 1
g E 1 usec min
+P Sel, Rdy & Read -+ _® | | 4
(Note 1) 10 ms
. approximate — ™|
=N Start Rewind +N d =
(Note &) © | 7= ;
-N Act Sel & Rewind ~ +N A i !
@ \_zz_l I
' Rewind Relay - !
f— pickup time ——> [+ Rewind Time (Note 3) Note &
(-
NOTES: Start Rewind Load Point

1. Set Read Status line is not essential for the rewind operation,
inasmuch as the logic circuits in the Tape Unit automatically
prevent writing when rewinding. If tape unit is in write
status when rewind instruction is originated through the
contral unit, the tape unit is spaced forward as in back-
space after write sequence.

2. Start Rewind line from the Tape Control is usually held up by
the Tape Control until the rewind status 1 relay (R 104) in the
Tape Unit is picked and noted by its response line to the Tape
Control. Once the Tape Unit begins rewinding, it can be dis-
connected from automatic control by dropping the Select line.

3. Rewind time depends upon the amount of tape on the reels.
When tape is in its high-speed-rewind area, the Tape Unit
goes through Unload, High=Speed Rewind, Stop, Load, Low-
Speed Rewind to Load Point and Stop. When fape is in the low=
speed rewind area, the unit rewinds at low speed to load point,
and stops.

Figure 15, Rewind Operation

Lines marked ©are from Tape Control to Tape Unit.
Lines marked(Dare from Tape Unit to Tape Confrol .
For tape motion start and stop times, see Note 8

of Figure 11.

Rewind operation can also be started by a +P Rewind

& Unload line from the Tape Control. In such cases,
the only apparent difference would be that the Tape
Unit, instead of stopping when load peint was reached,
would continue on, unload the machine, and then stop.
Timings and tolerances are those when the Tape Unit

is connected to an |BM Tape Control .
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IV

800 CPI

Vert. Defl: 2.5v/cm
Horiz. Defl: 10 usec/cm

*

556 CPI

Vert. Defl: 2v/cm
Heriz. Defl: 20 usec/ecm

729 lland V

= |
—

Ak

200 CPI

Vert. Defl: 2v/cm
Horiz. Defl: 50 usec/cm

729 IV and VI

NN

1
i

800 CPI 556 CP| 200 CPI

Vert. Defl. 2.5v/cm
Horiz. Defl: 10 usec/cm

Vert. Defl: 2v/cm
Horiz. Defl: 20 usec/em

Vert, Defl: 2v/em
Horiz. Defl: 50 usec/cm

Figure 16. Oscilloscope Patterns (Read Bus Outputs)

External 24 position cable (460674) is used only
to connect the Tester to the Tape Unit at the Tester
Receptacle, which isshown in Figures 19 through 21 .

NOTES: 1. T/C Signal Connector cable (460673)

is used only to connect the Tape Unit ] 729

Tester to the Tape Unit. It differs from * Tape Unit Magnetic Tape
the one used in the systems installation | Tester Unit
(Figures 25 and 26) in that 460673 must (460633) “T/C Signal

carry the +év, -év, & =12y to the Tester
as supply voltages. The cable is available
in 8 foot lengths only,

2. CE Control Box (460605) can be used in
place of the Tester when motion control
only is required.

3. Terminating Shoe (529285) must be con-
necfed to Tape Unif for operation with
the Tester.

4, Test Box (570043) must be connected
to Tape Unit for checking tape
switching feature,

Connector
(460673)
Note 1

Note 3

208 or 230V AC
110% Wall Supply

#elreng Pliig External Power Cable (460643)

(Used only to power Tape Unit
and Tester and only when test-
ing the Tape Unit)-~ available

Figure 17, Tape Tester and Tape Unit Connections th Bofoat denghe. Gilys
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NOTES: 1. Terminating Shoe (348590) must be connected to Tape Unit
for operation with the Tester.
2. Test Box (570043) must be connected to the Tape Unit for
checking tape switching feature.

729/7330
Field Tester Note Magnetic Tape
Unit

External Power Cable (460643)
{Used only to power Tape Unit
and Tester and only when testing
the Tape Unit)——ovailable in

8 foot lengths only.

208 0r230V°%
10% Wall Supply

4-Preng Plug

Figure 18. Field Tester and Tape Unit Connections

Cosnil B S

e connection

contral or pt

unit 1

eptacle, IBM AN 593226
from,. tape cortrol o preceding

fape unin

LIHE VDLTAGE
PRESENT WITH
MADHINE POWER DFF

110V AC CE
Convenience Qutlets

A. Without Switching

Figure 19. Power and Signal Connections (NORLAY) — Part A
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B. With Switching

Figure 19, Power and Signal Connections (NORLAY) - Part B
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B. With Switching

Tester Receptacle for Use
with CE Centrol Bax, IBM
P/N 569879

l‘iﬁi!_‘_ i ]

¢

B
- LINE VOLTABE
) PRESENT WITH
J ST WACHINE POWER OFF

R T NIV RN

Power Receptacle, IBM P/N 526516,
Locking Pin, IBM P/N 524522, Cable
connection to next tape unit. Power L

o 4 g

con kst

conne conatu
Signal Tape Connector Receptacle,
IBM P/ 598226 (from tape control
or preceding tape unit) t

plug assignments are shown in Figure 22,

e —
PR RN SV - DY S i

bawer Plug, IBM P/N 526517;

Locking Pin, IBM P/N 526522,
Cable connection from tape |
cantral or preceding lape unit

= Signal Tape C

1BM PYN 528246

unltar signaliterm

Pin agsignments fog the canaeator
e shown i Figure 23,

Figure 20. Power and Signal Connections (NOR)

P R e e o P

Bazi)

\INE VOLTAGE
PRESERT WITH
WACHINE POWER OFF
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I Gl € & 0 3 o 0 O £ ed aps 0 O

A. Without Switching

r ‘with CE Control Box, IBM

‘l’ Tester Receptacle for Use
U /N 204790 c prece connection fo next tape W—g—
: wn in Figure 22,

110V AC CE Contactor
Convenience Outlets Switch

ST . T N signal ferminatimg shoe).
assignments for the donnector are
shown in Figure 23.

B. With Switching

Figure 21. Power and Signal Connections (Relay)
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Last Tape Unit
(10 max on Signal line
5 max on Power line)
Power Power

20B0r 230V AC ] P N, e

+10%, - 8% ‘“:DEE_/ e \_ﬂ& e

3geoces " St

Notes 2 & 31 i“_\‘—“——
A

I1BM Control Unit First Tape Unit

11

——— Power Cable IBM P/N

535098, Figure 22 shows
N or P R c c pin assignments.
Signals oL | . or L or
o \: Twisted | [[™ -0 HiEE
Note 1—/ Falr

LH

Terminating Shoe

IBM P/N 348590
=HL{. X

LPunel EC Panel EC

Tape connector signal cable,
1BM P/N 535099. 100 ft max

total per tape unit group. 92 _/‘r
impedance coax 18 uuf/ft, Coupling Network

Figure 23 shows pin assignments, in Terminating Shoe -12

pe
NOTES: 1. Transmission Line Drivers ¢
use Std Ckts KT-- (371480) for N-signals and KS$--

-6 (for P lines)

Gnd (for
N lines)

(371476) for P-signals.

2. Convert circuits. Both models use Std 1BM Ckts ANZZ
(371209) for P lines and AMZZ (371200) for N lines
(or equivalent),

3. All input lines except Wr Check Char terminate in a
Convert circuit., Wr Check Char works directly into a
-OR Ckt, IBM Std Ckt AAZU (371206).

Figure 24. Signals and Power from Control te Tape Unit

Last Tape Unit First Tape Unit IBM Tape Control
(10 max on a line)

Note 17 Note 27
N or P - N or P -, DT’
Signals e Signals ~c
s iy
o

%

(4

No coupling netwerk in Tape Connector signal cable IBM P/N 535099, 100 ft max
terminating shoe total per tape unit group. 92 . impedance coax 18 uuf per
foot. Figure 23 shows plug and receptacle pin assignments,

NOTES: 1.  Convert Circuit. Both models use Std IBM Ckts ANZX
(371211) for P lines and AMZX (371202) for N lines (or equivalent).
2, Line Driver Terminator Circuit uses Std Ckt Al== (371243) for P lines
and AF-- (371242 for N lines.

Figure 25. Signals from Tape Unit to Control
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Last Tape Unit
(10 max on a line)

Eirrer Follower

| Preamplifier

| 18M std Ckt 1437
(371437) Std

| Symbol AM

Panel EC

No coupling network
in terminating shoe

Figure 26.

Iw

{3 1

I

First Tape Unit

| =TT

Emitter Follower
Preamplifier
IBM Std Ckt 1437
(371437) Std
Symbol AM

Preamp
Panel EC

=R

1BM Tape Control

Step-Up

Sense Amplifier,

Rectifier & Clipper

IBM Std Ckt FB
(371407) Symbol

AM

Same coax lines as used
in Figures 24 and 25.

Qut-of-
phase
Ou rsut

Input 63

P Converter Block

Figure 27.

371209
371211

In-phase

Qutput
p—oO

—e

I
|
360 |
1
|
|

Read Signals from Tape Unit to Control

NOTE:

The load for the emitter-follower transistor in

the preamplifier in the Tape Unit is located in

the Sense Amplifier Rectifier and Clipper circuit
of the Tape Control. This load 7s commen for all
Tape Units connected to the Tape Control on that
line. There are seven lines, one for each track.

Input

NOTE:

In-phase load (dotted
area) used only with IBM
P/N 371209 and 371200.
P/N 371211 and 371202
do not have in=phase
load.

11

Qut-of-
phase

Ou tguf

2.4K 360
TOv 371200
371202
13 or 25
TP
I In-phase
Qutput
& ikl iadF et
[
| |
" 2.4k Q30 |
I |
| =12v -bv {
ey aenan —ae —

Figure 28. N Converter Block
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A, H
1K 1.4K
1/4W 1/4 W
% 1%

-12v +bv

Figure 29, P Line Terminator, IBM Part No, 371243

A, H
1.1K 1.4K
1/4W i /4W
1% 1%
=12v 2d

Figure 30. N Line Terminator, IBM Part No. 371242

Low
o Acceptance
1K F ~ Channel
1/4W
1%
1w
1
1% High
. 0 Acceptance
Channel
371896 WT R9 =3,92K
. TP: 370163 AFC R? =21.5K
A 370685 ARA (800 CPI
Rd/We -7090/94)
Clipping ., 370417 YBY (1401/1410)
Line

Figure 31. Alloy Sense Amplifier Rectifier and Clipper, IBM Part No. 371407FB
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In
from
Head

c9
22uf

ALZ 370680

=12v

R47
3.9K

Heat Sink

To C38
Delay Line 1.5uf 6.8K
I
From
Delay Line
R15 R27
4.87K 1.91K
0.1uf 2y
R19
620 Cd4 R31
10 uf 24K
+ L Read
| Gate
kia R29
1.1K = X
1/8W v
+12v

Preamplifiers for 729 V

Figure 33.

32

116
3 : 033
[ ‘l
|
B e |
Read
Bus
*] 0%
]
+bv
APZ 370681



Figure 34.

Preamplifiers for 729 VI

Read
Gate

+12v

=12v +12v
R11 R12
5.1K
5.1K c34 c38
+ +
10uf = 10 uf L
R32 R34 )
1.8K 2.2K &b
L
. {I[ Py {D}_
1.5uf
2B 0T a2 J_ : LR]S
In 033 083 480pf 11K
from 6 p P I
Head E 1
—C30 = ey
I.om uf
R27 =
R44
100 o
150 n cds
b R20 03uf T
500 0 150 n
1 1w c17
l L R19 .
+ + RS 10uf =
c9 7 11K 2.1K ! =
22uf 22uf
2y v
ARK 370706
=-12v -12v
* R4é R47 R16 R40
39K 3.9K 34K 5.76K
1/8W 1/8W
C38 R36
1.5uf 6.8K
R
To From
Dly Line Dly Line
_»@ R15 R27
4.87K 1.91K
1/8W 1/8W
+12v

ARL 370707
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