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PREFACE

Chapters 1 through 5 of the TMBI11/TUIOW DECmagtape System Maintenance Manual cover the
description, installation, operation, and maintenance of the TMB11/TU10W as a system. Chapters 6,
7, and 8 describe the theory of operation of the TMB11 Controller, M8926 Interface Module, and the
TUI1OW Tape Transport. These chapters describe the respective units in detail, with only general
references to other areas of the system. They contain functional block diagrams and flow diagrams to
illustrate the operational sequences occurring within these units. A glossary of the symbology used in
the flow diagrams is contained in Appendix C.
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CHAPTER 1
GENERAL INFORMATION

1.1 INTRODUCTION

The TMBI11-EX/FX* DECmagtape System (TMB11/TUI0Wt) is a magnetic tape storage system
that interfaces with the PDP-11 family of processors and peripherals and provides storage for digital
information. The system reads and records digital data in a forward direction in an industry-com-
patible NRZI format at a maximum data transfer rate of 36,000 tape characters per second. Tape
density and tape character format are program selectable. Forward/reverse tape speed is 114 cm (45
inches) per second while rewind is performed at 381 cm (150 inches) per second. The TMB11/TU10W
Tape Drive System has forward and reverse spacing capability.

1.2 GENERAL DESCRIPTION

1.2.1 System Configuration

The basic TMB11/TU10W DECmagtape System configuration is a TMB11 Controller and a TUI0W
Master Tape Transport. From one to seven ‘“‘slave” transports may be added to make a maximum
possible configuration of one TMB11 Controller and eight tape transports. The master tape transport
is composed of a ““host” transport and an M8926 Interface module. The M8926 interfaces the “host”
transport and the slave transports (if any) to the TMB11 via the BC11A master bus cable. All the tape
transports are ‘‘daisy chained” on the slave bus, making them essentially parallel with each other.
Figure 1-1 is an illustration of the TMB11/TU10W system configuration.

1.2.2 Physical Description
The TMBI1 consists of the following six modules:

M105 Address Selector Module

M795 Word Count and Bus Address Module
M796 Unibus Master Control

M7821 Interrupt Control Module

M7911 Tape Drive Interface

M7912 TMBI11 Unibus Registers

DN WL -

*The TMB11-EX is a 9-track system. The TMB11-FX is a 7-track system. ‘““X’’ specifies the system voltage and
frequency requirements (Table 1-1).

+The TMBI11-EX/FX system is commonly referred to by its component subunits, the TMB11 and TU10W,
hence the manual title TMBI1/TUIOW DECmagtape System Maintenance Manual. Within this manual, the
system is referred to as the TMB11/TU10W.
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Figure 1-1 TMBI11/TU10W Tape Drive System Configuration

The six modules are plugged into a TMB11 system unit that is mounted in an expander box (Figure 1-
2). Unibus input, Unibus output, and tape transport cabling also connect to the system unit. The
TMBI1 Controller interfaces the DECmagtape system to the PDP-11 Unibus. It controls data trans-
fers, issues control commands to the TU10W master, and monitors system operation. Each TMBI11
can control one master transport and up to seven slave transports.

The TUIOW Tape Transport is contained in a single 48.3-cm (19-inch) cabinet along with an 861

Power Controller (Figure 1-3). Figures 1-4 and 1-5 illustrate front, rear, and side views of the transport
and identify many of the TU10W components and subassemblies.
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The TUIOW master transport consists of an M8926 Interface module and a “host” transport. The
M8926 processes commands from the controller and issues motion and read/write commands to the
host and slave transports; the M8926 also monitors status lines from the host and slave transports.
Any status changes at the selected transport are reported immediately to the controller. In response to
inputs from the M8926 module, the host transport (if selected) controls tape motion and records and
reads data on magnetic tape.

The TU10W slave transport consists of a tape transport only. In response to inputs from the M8926
module in the master transport, it controls tape motion and records and reads data on magnetic tape.
The slave transport contains three cable cards (M9001, M8913, and M9001-Y A) which replace the
M8926 module in the master transport.

The various models of the TUIOW Transport are identified by a 2-letter dashed suffix. The first letter
of the suffix designates the number of tracks on the transport: E for a 9-track transport, F for a 7-track
transport. The second letter identifies the transport as a master or a slave (A, B, C, D = master; E, F,
H, J = slave) and specifies the voltage and frequency requirements. Table 1-1 summarizes the TU10W
models and their identifying suffix.

Table 1-1 TU10W Models

TU10W-EX (9-track) TU10W-FX (7-track)
Master/Slave X= Voltage/Frequency Master/Slave X= Voltage/Frequency
Master A 115V/60 Hz Master A 115 V/60 Hz

B 230 V/60 Hz B 230 V/60 Hz

C 115V/50 Hz C 115 V/50 Hz

D 230 V/50 Hz D 230 V/50 Hz
Slave E 115V/60 Hz Slave E 115 V/60 Hz

F 230 V/60 Hz F 230 V/60 Hz

H 115 V/50 Hz H 115 V/50 Hz

J 230 V/50 Hz J 230 V/50 Hz

1.3 SYSTEM FUNCTIONAL DESCRIPTION

The basic functions performed by the controller are: off-line, read, write, write EOF, space forward,
space reverse, write-with-extended-IRG, and rewind. Each of these functions is briefly described in
Table 1-2.
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Table 1-2 Controller Functions

Function

Description

Off-Line

Read

Write

Write EOF

Space Forward

The off-line function is used to return control to the tape trans-
port so that tape can be rewound, reels changed, etc. without
using processor time.

The off-line function places the selected tape transport in the
off-line (local) mode and causes it to begin a rewind operation.

The controller cannot write on or read from the magnetic tape
when the off-line function is used. Manual intervention is
required to return the drive to on-line status, i.e., the ON-LINE
button must be pressed.

This function permits reading from the magnetic tape. During
the read operation, the data portion of the record is loaded into
the controller data buffer for transfer to the memory. The LRC
and CRC characters are read but not transferred into memory.

This function permits writing on the magnetic tape. During the
write operation, data from the bus is loaded into the controller
data buffer register. The controller then transfers the data to the
tape transport write heads. The necessary LRC and CRC char-
acters are generated by the master transport and written on the
tape following the data. The write function advances the tape
one record.

This function writes an end-of-file (EOF) mark on the tape.
When selected, this function erases a 3-inch segment of tape
prior to writing the first character. The EOF mark and the asso-
ciated LRC character are considered one record. The EOF
mark is an octal 23 character (9-track drive) or octal 17 charac-
ter (7-track drive) followed by an octal 23 (or octal 17) LRC
character.

This function is used to skip over a number of records to find a,
specific record on the tape. When selected, the space forward
function causes the tape transport to advance a specified num-
ber of records. The program loads the byte record counter with
the two’s complement of the number of records to be spaced
over. Detection of the end-of-file mark terminates a space
operation.

Space forward is used for tape positioning only and, therefore,
does not affect information stored on the tape or in memory.

1-9



Table 1-2 Controller Functions (Cont)

Function Description

Space Reverse This function is identical to the space forward function except
the tape moves in the reverse rather than in the forward
direction.

Write-with-Extended-IRG This function is identical to the write function except that a

7.62-cm (3-inch) segment of tape is erased before writing the
first character.

Rewind This function is used for rewinding the tape on the feed reel so
that the tape can either be unloaded from the transport or oper-
ation can start at the beginning of the tape. When this function
is used, the tape moves in the reverse direction, at a much higher
speed (3.81 meters/second, 150 inches/second) than for other
functions, until the beginning-of-tape (BOT) marker is detected.
When the BOT marker is detected, the tape slows down and
comes to a complete stop at a point beyond the BOT marker. It
then moves forward until the BOT marker is again detected,
which is when it comes to a final stop.

Rewind is used for tape positioning only and has no effect on
information stored on the tape or in the memory.

Figure 1-6 is a functional block diagram of the TMB11/TU10W DECmagtape System. The processor
initiates a TMB11/TU10W operation by addressing the TMBI1 registers via the address decoder and
loading the operation parameters into the registers. The BUS C0-Cl1 bits specify an out transfer (with
respect to the processor), causing SEL OUT to be asserted for the particular register addressed. As
each register is selected, the processor places the appropriate data on the Unibus data lines; the data is
then loaded into the register with the SEL OUT strobe. Thus, the command register receives the type
of operation to be performed; the byte record count register receives the number of bytes to be trans-
ferred; and the current memory address register receives the memory address of the first byte to be
transferred.

The command register selects which transport is to be involved in the transfer via the SEL 0-SEL 2
lines, supplies the function command to the command decoder which generates the required com-
mands for the tape transport, and asserts the GO bit to the start logic. When the start logic senses that
the tape transport has been selected (SELR) and is ready (TUR), it asserts SET to the M 8926 Interface,
which then asserts SLAVE SET PLS to the transport to start the operation. If a read, write, or space
forward operation is commanded, the transport command logic asserts FOR to the tape drive system
which drives the capstan servo and moves the tape forward. When the tape is up to speed, the M 8926
read channels are enabled by READING and start to transfer data from the read heads to the con-
troller. The read data from the tape transport (RDO-RD7, RDP) is checked for CRC, LRC, and
vertical parity errors by the M8926 board.

If any such errors are detected, the TMB11 error logic is notified (CRCE, LRCE, VPE) for appropri-
ate corrective action. The read data is supplied to the controller along with a read strobe (RDS), which
signifies the availability of read data from the transport. RDO-RD7 are routed through transport
receivers and become CHAN 0-CHAN 7.
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If a read operation is commanded by the command register, the CHAN 0-CHAN 7 read data is gated
to the data buffer register where it is loaded into the register by RDS. RDS also requests an NPR
transfer from the NPR logic. When the request is granted, BUS BBSY is asserted by the logic along
with DATA - BUS, which gates the output of the data buffer to the Unibus data bus (BUS D00-D15)
via the register select output multiplexer. DATA —» BUS accomplishes this by asserting either HI
DATA BYTE or LO DATA BYTE from the read byte select logic according to whether the CMA
register is addressing the low byte or the high byte in memory. Thus, the data byte from the data buffer
will output on either BUS D00-D07 or BUS D08-D15. The next character read will output on the
alternate half of the data bus. When the NPR logic receives BUS SSYN from memory, it asserts NPR
CLEAR BBSY, which increments the byte record counter and the CMA register to prepare for the
next transfer.

When the M 8926 read logic detects the end of a record, it asserts CRCS (9-track only) and LRCS to
the controller and RD CLR PLS to the motion control logic. The motion control logic asserts EMD
and STOP to the drive to stop the capstan servo motor.

If a write operation is commanded by the command register, the GO bit, in addition to enabling the
start operation logic, requests an NPR transfer from the NPR logic. When the request is granted, the
logic asserts BUS BBSY and BUS MSYN. The memory responds with SSYN to indicate that the first
data character is on the data bus (BUS D00-D15). The NPR logic asserts DATA STB 2, which loads
the data character into the data buffer, thus making it available to the transport as WDO0-WD7. The
data character enters the data buffer via one of two gates. In the write mode CM A BIT 00 asserts either
SEL LO BYTE or SEL HI BYTE, according to whether the CM A register is addressing the low byte
or the high byte in memory, thereby enabling the gate corresponding to the location of the character
on the data bus.

Meanwhile, the start operation logic has asserted SET to the M8926 Interface, which sends SLAVE |

SET PLS to the transport, causing the transport command logic to assert FOR and start the capstan
servo system moving forward. When the tape is up to speed, the drive sends WRT CLK pulses to the
M8926 write channels and writing of the data characters begins. WDR (write data ready) from the
controller enables the write channels that transfer the write data from the controller to the write heads
in the tape drive. The write channel logic produces REC pulses which record the data characters on
tape via the write heads. A parity bit is generated for each character and is recorded on tape along with
the character. When all the data has been transferred to tape, WDR negates, enabling the end-of-

record generator which functions to place the CRC character (9-track only) and the LRC character on .

tape.

Each time a data character (not the CRC or LRC character) is written on tape, a WRS pulse is issued
to the controller, requesting the next character to be written. The WRS pulse makes an NPR request
from the NPR logic and the cycle is repeated. Note that in a write operation, the GO bit makes the first
NPR request and the WRS strobes make the second and subsequent requests. After the NPR logic
issues DATA STB 2, it asserts NPR CLEAR BBSY, which increments the byte record counter and the
CMA register to prepare for the next transfer. When the byte record counter senses that the desired
number of bytes have been transferred (written), it asserts CARRY OUT 2, which negates WDR to the
transport, thereby signaling the M8926 write logic to write the end-of-record check characters (CRC
and LRC).

The M8926 read logic is enabled during a write operation and reads each character approximately 3 ms
after it is written. The read heads are displaced from the write heads by 3.8 mm (0.15 inches). Thus,
depending on density, from 30 to 120 characters are written between the time a given character is
written and read back. When the read logic detects (reads) the end of the record, it issues a CRCS (9-
track only) and LRCS strobe to the controller.
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The LRCS strobe at the end of the record indicates to the controller that the data transfer is complete.
The LRCS strobe is applied to the done logic, which then asserts DONE DELAYED to the bus
interrupt logic. The interrupt logic requests a bus interrupt to notify the processor that the command
operation has been completed and the TMB11/TU10W is ready for another command.

The TMBI11 error logic monitors transport status including parity, CRC, and LRC errors and asserts
ERR (1) to the done logic if an error condition exists. Some types of errors warrant terminating an
operation before it is complete while others wait until the end of the operation before asserting ERR

().

The processor can read the TMBI11 registers by addressing the registers and requesting an in-transfer
(with respect to the processor) via the BUS CO-C1 bits. The address decoder then asserts SEL IN for
the particular register selected; this gates the register bits out to the data bus via the register select
output multiplexer.

Detailed operation of the TMBI1 is given in Chapter 6 of this manual. Detailed operation of the

M8926 Interface board and the TU10W Tape Transport are given in Chapters 7 and 8. Figure 1-6 can
be used along with the functional block diagrams and flow diagrams contained therein.
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1.4 APPLICABLE DOCUMENTS
Table 1-3 lists documents that are applicable to the TMB11/TU10W DECmagtape System.

Table 1-3 Applicable Documents

Title

Number

Description

861-A,B,C Power
Controller Mainte-
nance Manual

PDP-11 Processor
and Systems
Manual

PDP-11 Processor
Handbook

PDP-11 Peripherals
Handbook

DIGITAL Logic
Handbook,
1973-74 Edition

Paper-Tape Soft-
ware Programming
Handbook

EK-861 AB-MM-002

112-00973-2908

DEC-11-GGPB-D

Contains theory of operation and maintenance
instructions for the 861 Power Controller.

A series of maintenance and theory manuals that
provide a detailed description of the basic
PDP-11 system.

A general handbook that discusses system archi-
tecture, addressing modes, the instruction set,
programming techniques, and software.

A handbook devoted to a discussion of the
various peripherals used with PDP-11 systems.
It also provides detailed theory, flow, and logic
descriptions of the Unibus and external device
logic; methods of interface construction; and
examples of typical interfaces.

Presents functions and specifications of the
M-series logic modules, accessories, and con-
nectors used in the TMB11 Controller and the
TU10W DECmagtape Transport. Includes other
types of logic produced by DIGITAL but not
used with PDP-11 devices.

Provides a detailed discussion of the PDP-11
software system used to load, dump, edit,
assemble, and debug PDP-11 programs; input/
output programming; and the floating-point
and math package.

* Applicable manuals are furnished with the system at the time of installation.
The document number depends on the specific PDP-11 family processor.

tUse the processor handbook unique to the actual CPU.



1.5 SPECIFICATIONS
Table 1-4 contains operational, environmental, mechanical, and electrical specifications for the

TMB11/TU10W Tape Drive System.

Table 1-4 TMB11/TU10W Specifications

Title Number Description
Main Storage medium 1.27-cm (1/2-inch) wide magnetic tape (industry-
Specifications compatible)
Capacity/tape reel 23 million characters
Data transfer rate 36,000 char/second
Drives/control, 8
maximum
Data Number of tracks 7o0r9
Organization 200, 556, 800 bits/inch; program-selectable

Recording density
Interrecord gap

Recording method

1.27 cm (0.5 inch) minimum; 1.65 c¢cm (0.65
inch) nominal

NRZI: industry-compatible

Tape Motion

Speed (forward and
reverse)

Rewind speed
Tape drive
Start/stop distance
Start/stop time

1.14 m/second (45 inches/second)

3.8 m/second (150 inches/second)
Single capstan; vacuum columns
6.3 mm (0.25 inches)

8 ms maximum

Tape Width 1.27 cm (0.5 inches)
Characteristics Length 731.6 m (2400 ft)
Type Mylar base, iron-oxide coated
Thickness 0.038 mm (1.5 mils)
Tension 227 g (8.0 0z)
Reel diameter 26.7 cm (10.5 inches)
Reel hub 9.37 cm (3.69 inches) diameter (industry
standard)
Mechanical TMB11 Controller Mounts in a single 41.9 X 5.7 ¢cm (16-1/2 X

Tape drive, mounting

2-1/4 inch) system unit

Mounts on slides in a standard 48.3-cm (19-inch)
cabinet
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Table 1-4 TMB11/TU10W Specifications (Cont)

Title Number Description
Mechanical TUI10OW Transport
(Cont) (without cabinet)
Depth 0.64 m (25 inches)
Width 0.48 m (19 inches)
Height 0.66 m (26 inches)
Weight 70 kg (150 1b)
861 Power Controller
Depth 0.20 m (8 inches)
Width 0.48 m (19 inches)
Height 0.13 m (5 inches)
Weight 4.54 kg (101b)
Interchannel Write 1.9 um (75 pin) maximum
Displacement Read 1.9 um (75 pin) maximum
Erase head Full width
Power Input current (TMB11) 5 A at +5 Vdc
Input current (TU10W) 8Aatll5V;4Aat230V
Input Power (TU10W) 920 VA
Voltage 115/230 Vac = 10%
Frequency 47 to 63 Hz; single phase
Operating Temperature 15° to 32° C*
Environment Relative humidity 20 to 80%, with maximum wet bulb 25° C and
minimum dew point 2° C (no condensation)*
Altitude 2438 m (8000 ft) maximum
Miscellaneous BOT, EOT detection Photoelectric sensing of reflective strip,

Broken tape detection

Read/write head
displacement

FElectrical skew

industry-compatible
Vacuum fail-safe
3.8 mm (0.15 inch)

Write deskew only. Read skew mechanically
aligned

*Magnetic tape operation is more reliable if the temperature is limited to 18° to 24° C (65° to 75° F) and the
relative humidity to 40 to 60%.
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CHAPTER 2
UNPACKING, INSTALLATION,
AND ACCEPTANCE TESTING

2.1 SITE PLANNING AND CONSIDERATIONS

2.1.1 Space Requirements

Figure 2-1 illustrates the space and service clearances required for the TU1OW cabinet. Adequate space
must be provided to slide the equipment out of the rack for servicing and to open the front door on the
TUIOW DECmagtape Transport. The TMBI11 is housed in the processor cabinet or in an expansion
cabinet.

2.1.2 Power Requirements

The TMB11/TU10W DECmagtape System can be operated from a nominal 115 or 230 Vac, 50/60 Hz
power source. Line voltage should be maintained to within 10 percent of the nominal value and the
frequency should not vary more than 3 Hz.

2.1.3 Environmental Requirements

The TU10W DECmagtape Transport should be located in an area free of excessive dust, dirt, corro-
sive fumes, and vapors. To ensure proper cooling, the bottom of the cabinet and the fan inlet at the top
of the cabinet must not be obstructed. The operating environment should have cool, well-filtered,
humidified air; a temperature range of 15° to 27° C; and relative humidity of 40 to 60 percent.

2.2 UNPACKING

The TMBI11 may be shipped in two different configurations: installed in an equipment rack or pack-
aged separately. Unpacking and installation procedures vary depending on the system configuration.
For example, if the user has ordered a complete PDP-11 system, the TMB11 is shipped installed in its
appropriate rack. However, if only a part of the system is shipped because the user already has a basic
PDP-11 system, then the TMB11 is shipped separately with the appropriate cables.

2.2.1 TU10W Cabinet Unpacking
To unpack the cabinet, proceed as follows:

1. Remove the outer shipping container.

NOTE
The container may be either heavy corrugated card-
board or plywood. In either case, remove all metal
straps first, then remove any fasteners and cleats
securing the container to the skid. If applicable,
remove wood framing and supports from around the
cabinet perimeter.

2. Remove the polyethylene cover from the cabinet.
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6.

Unbolt cabinet(s) from the shipping skid. The bolts are located on the lower supporting side
rails and are exposed by opening the access door(s). Remove the bolts.

Raise the leveling feet above the level of the roll-around casters.

Use wood blocks and planks to form a ramp from the skid to the floor and carefully roll the
cabinet onto the floor.

Roll the system to the proper location for installation.

2.2.2 TMBI11 Unpacking

Before unpacking the TMBI11 Controller, check the shipping list to ensure that the correct number of
packages has been received. Check the shipping list for the correct TMB11 module types. Carefully
remove each device from its shipping carton.

2.3 INSPECTION
After removing the equipment from its container(s), inspect it and report any damage to the respon-
sible shipper and the local DIGITAL Sales Office. Inspect as follows:

l.
2.

5.
6.

Inspect all switches, indicators, and panels for damage.

Remove equipment covers where necessary and inspect for loose or broken modules, blower
or fan damage, and loose nuts, bolts, screws, etc.

Inspect the wiring side of logic panels for bent pins, broken wires, loose external com-
ponents, and foreign material.

Check the TUIOW Transport(s) for any foreign material that may have lodged in the reel
hubs or other moving parts.

Check the TU10W power supply for proper seating of fuses and power connectors.

Inspect each TMBI11 module for shipping damage.

2.4 TUI10W CABINET INSTALLATION
To install the TU10W cabinet, proceed as follows:

l.

Lower the leveling feet so that the cabinet is resting on the floor, not on the roll-around
casters.

Use a spirit level to level the cabinet; ensure that all leveling feet are firmly on the floor.
Remove the shipping screws that secure the equipment to the cabinet.
If two or more cabinets are to be bolted together, install filler strips (P/N H952-G) between

the cabinets as shown in Figure 2-2. Tighten the bolts that secure the cabinet groups together
and then recheck that the cabinets are level.
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Figure 2-2 Installation of Filler Strips

Remove the plastic shipping pin from the top of the cabinet rear access door.

Ensure that the TUIOW cabinet and the cabinet that contains the TMBI1 are tied to the
same ground or install a ground strap between the cabinets.

After the TUIOW has been positioned per the site plan, open the TUIOW front door and
unscrew the two service locks located in the upper left and lower right corners of the trans-
port front panel (Figure 1-4a).

Loosen the two shipping brackets that secure the transport to the rear of the cabinet frame.
Slide the brackets toward the center of the cruciform as shown in Figure 2-3, and tighten.

NOTE
Do not remove the shipping brackets. If the TU10W
is to be reshipped or installed in a new location, the
shipping brackets must be repositioned over the verti-
cal members and tightened.

If necessary, clean all outer surfaces.
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2.5 TMBI11 INSTALLATION/CABLING
Ensure that power is removed from the PDP-11.

2.5.1 System Unit Installation

1. Extend the expander box on its slides and remove the module access cover. (Extended
BA11K and BA11F boxes are shown in Figure 1-2.)

Install a TMBI11 system unit into the expander box using the two captive screws (Figure 2-
4).

AC DC
LO Lo

TMB11BACKPLANE
POWER TERMINALS

+5V GND

CAPTIVE
SCREW

OPTION POWER
HARNESS 70-09559

T™B11
SYSTEM UNIT

CAPTIVE
SCREW

8209-3

Figure 2-4 Expander Box Backplane (BA11F box shown)
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3. Install the option power harness by connecting the Faston connectors to the system unit
backplane and the harness plug(s) to the expander box (Figure 2-5).

4. Dress the option power harness along the top of the BA11F expander box as shown in
Figure 2-5. If a BA11K box is used, dress the harness under the expander box.

OPTION
OPTION POWER POWER HARNESS
HARNESS PLUGS 70-09559

i Qy‘
SEERNNER b L

/ j SERREIE D
{14 {
v A‘ i )' ;.‘.

8209-2

Figure 2-5 Power Cabling of TMBI11 System Unit in BA11F Box
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2.5.2 Module Installation
1. Check the jumpers on the M7821 module for a bus interrupt address of 224.

2. Check the priority jumper on the M7912 module for the correct interrupt priority level
(usually BRS).

3. Check the jumpers on the M105 module for the correct address range for the TMB11 regis-
ters (772520 to 772536).

4. Plug the six TMBI1 modules into the system unit according to Figures 2-6 and 2-7 and
engineering drawing BD-TMB11-0-7.

2.5.3 Unibus Cabling

System units are connected to the Unibus in daisy-chain fashion as shown in Figure 2-8. Each unit has
a Unibus-in and a Unibus-out jack. A BC11A cable connects the Unibus into the first system unit.
M920 jumper modules connect the Unibus to the other system units in a given configuration. An M930
terminator module is installed in the Unibus-out jack of the last system unit in the chain. If the Unibus
is to be carried onto another expander box, a BC11A Unibus cable is used to connect the Unibus from
the Unibus-out connector of the last system unit in the first box to the Unibus-in connector of the first
system unit in the second box. The Unibus is terminated by an M930 module installed in the out jack
of the last system unit.

Install the Unibus-in cable, Unibus-out cable, M920 jumper, and/or M930 terminator according to
the particular configuration. The Unibus-in connections on the TMBI11 system unit are slots A1 and
B1l. The Unibus-out connections are slots A4 and B4 (Figure 2-9 and engineering drawing BD-
TMBI11-0-7). The configuration shown in Figure 2-6 utilizes a Unibus-out cable and an M920 to bring
the Unibus in from the preceding system unit. The configuration shown in Figure 2-7 uses an M920
jumper for the input and an M930 for the output to terminate the Unibus.

NOTE
BC11A cable connectors will plug into the system
units either way but will not fully seat if incorrectly
installed. Make sure the connectors are fully seated
and that the notches on the connector edges are up
against the system unit slots.

2.5.4 Controller/Master Drive Cabling

Connect the BC11A master bus cable to slots E4 and F4 on the system unit (Figure 2-9). Install an
M930 terminator module into slots E3 and F3 to terminate the master bus cable (Figures 2-6 and 2-7
and engineering drawing BD-TM B11-0-7).
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Figure 2-6 TMBI11 Module Location and Cabling in BA11K Box
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Figure 2-9 TMBI11 Mounted in System Unit

2.5.5 Securing Cables
If the installation is performed in a BA11F expander box, lift the cable trough cover and feed the
BCI11A cable(s) through the trough and the cable holding bracket.
If the installation is performed in a BA11K expander box, perform the following:

1. Remove one screw from the center strain relief and loosen the other (Figure 2-6).

2. Swing the strain relief out and place the BC11A cable(s) up against the edge of the chassis.

3. Swing the strain relief back into place.

4. Insert the removed screw and tighten both screws.
2.6 TU10W CABLING FOR A ONE-DRIVE SYSTEM

1. Slide the TUI0W Master Transport out of the cabinet.

2. Remove the M8926 Interface board from the transport system unit assembly.

3. Install H851 edge connectors on the J and K jacks of the M8926 board (Figure 2-10).
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H8800 H851 EDGE
J3 J2 J1 TERMINATOR (3) K CONNECTORS J

F A PIN A 8110-5

Figure 2-10 M8926 with H851 Edge Connectors and H8800 Terminators

4. Install three H8800 terminators into jacks J1, J2, and J3 as shown in Figure 2-10.

5. Feed the BC11A master bus cable from the TMBI1 through the slot between the logic
system unit and the sheet metal chassis (Figure 2-11).

6. Position the M8926 board in its approximate location as shown in Figure 2-11, and connect
the BC11A master bus cable to the H851 edge connectors on the M8926.

7. Insert the M8926 board into the system unit.

8. Plug the 861 power cord into a power receptacle.
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Figure 2-11 M8926 Cabling
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9.
10.

Set the 861 circuit breaker to the ON position.

Slide the TU10W Transport back into the cabinet.

2.7 TU10W CABLING FOR A MULTIDRIVE SYSTEM

L.

2.

10.

11.
12.
13.

Slide the TU10W Master Transport out of the cabinet.
Remove the M8926 Interface board from the transport system unit assembly.
Install H851 edge connectors on the J and K jacks of the M8926 board (Figure 2-10).

Feed the BC11A master bus cable from the TMBI1 through the slot between the logic
system unit and the sheet metal chassis (Figure 2-11).

Route three BCO6R slave bus cables through the same slot used in step 5 but from
underneath.

Position the M8926 board in its approximate location as shown in Figure 2-11, and connect
the BC11A master bus cable to the H851 edge connectors on the M8926.

Connect the three BCO6R slave cables to J1, J2, and J3 on the M8926 board. Connect the J1
and J2 cables so that the rough side is down against the board and the colored stripe is up.
Connect the J3 cable so that the rough side is down against the board and the colored stripe
is out. Because the J1 and J2 cables are folded back, the rough sides are visible in Figure 2-
11. The J3 cable is not folded back, and hence the smooth side is visible.

NOTE
It is important to observe the rough side/smooth side
and colored stripe orientation in step 7. The plugs on
the BCO6R slave cables are not keyed and can be
incorrectly inserted.

Mark the BCO6R slave cables.
Insert the M 8926 board into the system unit.

Secure the slave cables with the cable strain relief located below the transformer/capacitor
assembly (Figure 2-3).

Slide the TU10W slave transport out of the cabinet.
Remove M9001, M8913, and M9001-Y A from the slave transport system unit (Figure 2-12).

Route the three BCO6R slave bus cables up through the slot between the logic system unit
and the sheet metal chassis.
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14.

15.

16.

17.

18.

19.
20.

21.

Position the M9001-Y A module in its approximate location and connect the BCO6R cable
from M8926-J3 to input jack J2 on M9001-YA. Follow the rough side/smooth side and
colored stripe orientation of Figure 2-13.

If this is a 2-drive system, install an H8800 terminator in the M9001-Y A output jack (J1). If
another drive is to be cabled up, connect a BCO6R slave bus cable to output jack J1 in
accordance with Figure 2-13 and mark the cable.

Insert M9001-Y A into the system unit.

Repeat steps 14, 15, and 16 to connect M8926-J2 to card M8913, and M8926-J1 to card
M9001.

If the system contains more than two drives, install BCO6R cables in daisy-chain fashion
from one drive to the other, observing the colored stripe and smooth side/rough side orien-
tation shown in Figure 2-13. The smooth side/rough side orientation for the slave drive
cable cards is: smooth side against the board for input cable to J2 and rough side against the
board for output cable from J1. Install H8800 terminators in the M9001, M8913, and
M9001-Y A output jacks of the last drive in the chain.

Plug the 861 power cords into a power receptacle.
Set the 861 circuit breakers to the ON position.

Slide the TU10W Transports back into the cabinet.

2.8 ACCEPTANCE TESTING
Refer to Acceptance Procedure, Engineering Drawing No. A-SP-TU10W-0-3, for the acceptance test
procedures for the TMB11/TU10W Tape Drive System.
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CHAPTER 3
SYSTEM OPERATING INSTRUCTIONS

3.1 CONTROLS AND INDICATORS
The operator control box (Figure 3-1) is located at the left of the file reel. The functions of the control
box switches and indicators are listed in Tables 3-1 and 3-2.

LD || END || FILE
pwrftoan |l RoY || o7 Il o1 |l ProT
OFF
Onell SEL [[wRT ||FwD || REV [|REW
ON-LINE [] [] START

OFF-LINE L L] sTOP
LOAD FWD

UNIT
SELECT
BR REL REV

10-1267

Figure 3-1 Operator Control Box

3.2 OPERATING PROCEDURES

3.2.1 Application of Power

If the 861 Power Controller REMOTE ON/OFF/LOCAL ON switch is in the REMOTE ON posi-
tion, TU10W power is controlled by the processor POWER key switch. This method is used in normal
operation.



Table 3-1 TU10W Control Box Switches

Switch Function

LOAD/BR REL
LOAD position Enables vacuum motor and pulses reel motors which draw tape
into the buffer columns.

Center position Disables vacuum motor; brakes are full on.
BR REL position Releases brakes.
ON-LINE/OFF-LINE
ON-LINE position Selects remote operation
OFF-LINE position Selects local operation.
FWD/REW /REV
FWD position Selects, but does not initiate, forward tape motion when trans-

port is off-line.

REW position Selects, but does not initiate, tape rewind when transport is off-
line.
REYV position Selects, but does not initiate, reverse tape motion when trans-

port is off-line.

START/STOP
START position Initiates tape motion selected by FWD/REW/REV switch
when transport is off-line.
STOP position Clears any motion commands when transport is off-line.
UNIT SELECT Selects the tape transport unit by number (0-7); this number is
(plug activated) used in the program to address the tape transport (slave

address).
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Table 3-2 Status Indicators

Indicator Function

PWR Indicates power has been applied to the transport.

LOAD Indicates the vacuum is on and the tape is loaded into the buffer columns.

RDY Indicates that the tape transport is ready and on-line (vacuum on and settle-
down delay complete); no tape motion.

LD PT Indicates that the tape is at load point (beginning-of-tape, BOT).

END PT Indicates that the tape is at end point (end-of-tape, EOT).

FILE PROT Indicates that write operations are inhibited because the write enable ring is
not mounted on the file reel.

OFF-LINE Indicates local operation by the control box.

SEL Indicates the tape transport is selected by the controller (program).

WRT Indicates that a write operation is in progress.

FWD Indicates that a forward command is in progress.

REV Indicates that a reverse command is in progress.

REW Indicates that a rewind command is in progress.

If the processor POWER key switch is not activated, TUIOW power may be turned on locally by
setting the 861 Power Controller REMOTE ON/OFF/LOCAL ON switch to LOCAL ON. This
method may be used during maintenance.

3.2.2 Loading and Threading Tape
Use the following procedure to mount and thread magnetic tape.

1.  Place the ON-LINE/OFF-LINE switch in OFF-LINE position. Apply power to the trans-
port. Place the LOAD/BR REL switch to the center position.

2.  Place a write enable ring in the tape reel groove if data is to be written on the tape. Ensure
that there is no ring in the groove if data on the tape is not to be erased or written over.

3.  Mount the file reel onto the lower hub, with the groove facing the back (away from the
operator). Ensure that the reel is firmly seated against the flange of the hub and that the reel
hub is securely tightened by hand. To tighten the reel hub, turn it clockwise. Do not grip the
reel by the outer flanges. Ensure that brakes are on while tightening the hub.
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Install the take-up reel (at the top) using the same procedure used in step 3.
Place the LOAD/BR REL switch in the BR REL position.

Manually unwind tape from the file reel and thread the tape by the tape guides and head
assembly as shown in Figure 3-2.
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| o | R/W ERASE
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TAPE MOVES INTO BOTH | | \
VACUUM COLUMNS __| |
WHEN "LOAD" SWITCH F\ | |
IS PRESSED I' | |
| | I o !
\ | | |
\\// I O |
| | TAPE PATH
o I | WHEN LOADING
I |
o | |
|
(D) \ /I
\\/
(o]
o
(@)

FILE REEL
(LOWER MOTOR)
10-1308

Figure 3-2 Tape Loading Path



Wind about four turns of tape onto the take-up reel. Ensure that the tape is in the guides.

CAUTION
Wind tape flat onto the take-up reel. Do not bend
tape back or place tape end outside of reel (out the
window). While winding tape on the take-up reel,
simultaneously unwind the file reel to relieve tension
on the tape. Rotate the reels gently. Do not jerk the
tape as this could cause the tape to stretch.

Place the LOAD/BR REL switch in the LOAD position to draw tape into the vacuum
columns.

Select FWD and press START to advance the tape to the load point. When the BOT marker
is sensed, tape motion stops, the FWD indicator goes out, and the LD PT indicator comes
on.

NOTE
If tape motion continues for more than 10 seconds, it
is possible that originally too much tape was wound
by hand onto the take-up reel, passing the BOT
marker. If this happens, press STOP, select REV
(reverse), and press START. The tape should move
to the BOT marker (load point) and stop.

3.2.3 Unloading Tape
Different procedures are used to unload tapes, depending on whether or not the tape is at BOT.

Unloading Tape at BOT - To unload a tape which is at the BOT marker, perform the following
procedure:

1.
2.

Place the LOAD/BR REL switch in the BR REL position to release the brakes.

Gently hand wind the file reel (lower) in a counterclockwise direction until all of the tape is
wound onto the reel.

CAUTION
While winding tape on the file reel, simultaneously
unwind the take-up reel to relieve tension on the tape.
Rotate the reels gently. Do not jerk the tape as this
could cause the tape to stretch.

Remove the file reel from the hub assembly. Turn the hub counterclockwise to loosen it.
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Unloading Tape Not at BOT - To unload a tape which is not at the BOT marker, perform the following
procedure:

1. Place the ON-LINE/OFF-LINE switch in the OFF-LINE position.

2. Press STOP; select REW.

3. Press START. The tape should rewind until the BOT marker is reached.

4.  Place the LOAD/BR REL switch in the BR REL position to release the brakes.

5.  Gently hand wind the file (lower) reel in a counterclockwise direction until all of the tape is
wound onto the reel.

CAUTION
While winding tape on the file reel, simultaneously
unwind the take-up reel to relieve tension on the tape.
Rotate the reels gently. Do not jerk the tape as this
could cause the tape to stretch.

6. Remove the file reel from the hub assembly. Turn the hub counterclockwise to loosen it.

3.2.4 Restart After Power Failure

In the event of a power failure, the TU10W automatically shuts down and tape motion stops without
physical damage to the tape. However, if the TU10W was on-line and was either reading or writing at
the time of the power failure, the last record was probably lost; refer to system recovery procedures
documentation if this happens. To restart the transport, proceed as follows.

NOTE
Return of power is indicated when the PWR
indicator lights.

1. Set the ON-LINE/OFF-LINE switch to OFF-LINE.
2. Place the LOAD/BR REL switch in the BR REL position to release the brakes.
3. Manually wind the reels to take up any slack in the tape.

4. Set the LOAD/BR REL switch to the LOAD position to draw tape back into vacuum
columns.

5. Set the ON-LINE/OFF-LINE switch to the desired position.

3.2.5 Restart After Fail-Safe

If the tape loop in either buffer column exceeds the limit shown in Figure 3-3, the vacuum system
automatically shuts down and tape motion stops without damage to the tape. When this fail-safe
condition occurs, the TU10W does not respond to either on-line or off-line commands. To restart the
transport, refer to Paragraph 3.2.4.
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3.3 OPERATOR TROUBLESHOOTING
Before calling maintenance personnel to correct a problem, the operator can make several checks with
minimal effort. These steps may isolate an easily correctable error:

1. Ensure that the vacuum door (Figure 1-4) is closed and sealed properly.

2. If the tape does not stop at BOT, be certain the tape has a BOT marker.

3. Ensure that the write enable ring is inserted in the tape reel if a write operation is to be
performed.

4. Clean the tape path according to the daily (8-hour) preventive maintenance procedures in
Chapter 4.
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CHAPTER 4

CUSTOMER CARE
AND PREVENTIVE MAINTENANCE

4.1 CUSTOMER RESPONSIBILITIES
The customer is directly responsible for:

1.

Obtaining operating supplies, including disk cartriges, disk packs and filters, magnetic tape,
DECtape, paper tape, cassettes, printer paper, printer ribbons, plotter paper, etc.

Supplying accessories, including disk storage racks, DECtape storage racks, carrying cases
for disk cartridges and DECtape, cabinetry, tables, and chairs.

NOTE

Users of Digital Equipment Corporation equipment
may obtain the proper operating supplies and acces-
sories by contacting:

Digital Equipment Corporation

DEC Supplies Order Processing

146 Main Street

Maynard, Massachusetts 01754

Phone: (617) 897-5111, Ext. 5218, 5907

Boston Area: (617) 890-0330

TWX: 710-347-0212

Cable: Digital Mayn

Telex: 94-8457

Maintaining the required logs and report files consistently and accurately.

Making the necessary documentation available in a location convenient to the system.
Keeping the exterior of the system and the surrounding area clean.

Turning off the teletypewriter and/or line printer when these devices are not in use.
Ensuring that ac plugs are securely plugged in each time equipment is used.

Performing the specific equipment care operations described in Paragraphs 4.2 and 4.3 at
the suggested frequencies or more often if usage and environment warrant.
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4.2 CARE OF MAGNETIC TAPE

1. Do not expose magnetic tape to excessive heat or dust. Most tape read errors are caused by
dust or dirt on the read head; it is imperative that the tape be kept clean.

2. Always store tape reels inside containers when not in use; keep the empty containers tightly
closed to keep out dust and dirt.

3. Never touch the portion of tape between the BOT and EOT markers; oil from fingers
attracts dust and dirt.

4. Never use a contaminated reel of tape; this will spread dirt to clean tape reels and could have
an adverse effect on tape transport reliability.

5. Always handle tape reels by the hub hole; squeezing the reel flanges could lead to tape edge
damage in winding or unwinding tapes.

6. Do not smoke near the tape transport or storage area; tobacco smoke and ashes are espe-
cially damaging to tapes.

7. Do not place magnetic tape near any line printer or other device that produces paper dust.

8. Do not place magnetic tape on top of the tape transport, or in any other location where it
might be affected by hot air.

9. Do not store magnetic tape in the vicinity of electric motors.
4.3 CUSTOMER PREVENTIVE MAINTENANCE OF TU10W TAPE TRANSPORT

4.3.1 General
Digital Equipment Corporation tape transports are highly reliable precision instruments that will
provide years of trouble-free performance when properly maintained. A planned program of routine
inspection and maintenance is essential for optimum performance and reliability. The following infor-
mation will assist the customer in caring for his equipment and ensure the highest level of performance
and reliability.

4.3.2 Preventive Maintenance

To ensure trouble-free operation, a preventive maintenance schedule should be kept. Preventive
maintenance consists of cleaning only a few items, but the cleanliness of these items is very important
to proper tape transport operation. The frequency of performance will vary somewhat with the envi-
ronment and degree of use of the transport. Therefore, a rigid schedule applying to all machines is
difficult to define. Daily cleaning is recommended for units in constant operation in ordinary environ-
ments. This schedule should be modified if experience shows other periods are more suitable. Para-
graph 4.3.4 contains the cleaning instructions.

Before performing any cleaning operation, remove the file reel and store it properly. All items in the
tape path should be cleaned on a daily basis. In cleaning, it is important to be thorough yet gentle and
to avoid certain dangerous practices. It should be remembered that some tape cleaners are strong
cleaning agents and should not come in contact with painted surfaces or plastic.

CAUTION
Do not use acetone or lacquer thinner, rubbing alco-
hol, or excessive cleaner. Be extremely careful not to
allow the cleaner to penetrate ball bearings and
motors.
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4.3.3 Magnetic Tape Drive Cleaning Kit

A magnetic tape drive cleaning kit has been carefully configured to provide cleaning materials that will
not harm tape equipment and will not leave any residue behind to interfere with data reliability. The
hints contained in the following few paragraphs will ensure that the very best results possible will be
obtained from the kit.

The Freon® TF113 cleaning fluid in this kit is one of the safest and best degreasing agents available. It
will not adversely affect any part of DIGITAL’s tape equipment. To prepare the can of fluid for
service, unscrew the top and punch a small hole in the metal seal covering the pour spout.

WARNING
TF113 is a non-restricted, non-hazardous substance.
However, when using TF113, avoid excessive skin
contact, do not allow TF113 to come in contact with
the eyes, and do not swallow it. Use TF113 only in a
well ventilated area.

When cleaning tape equipment, never dip a contaminated cleaning swab or wipe into the can. To
transfer fluid onto the swab, pour a little out into the screw cap and dip the swab into the cap. Discard
the remaining fluid in the cap when the cleaning operation is complete.

Always keep the can of fluid tightly closed when not in use, because Freon TF113 evaporates rapidly
when exposed to air.

Use the cleaning materials contained in the kit to clean tape heads, tape guides, the tape cleaner, reel
hubs and any part of the drive where a dirty residue could ultimately come in contact with tape. To
clean other parts of the drive, such as the exterior surfaces of doors or the friction pads of brakes, use
any reasonable clean, lint-free material with or without cleaning fluid.

NOTE
If you encounter an unusually stubborn dirt deposit
that appears to resist TF113, try a mild soap and
water solution to dislodge it. After using soap, be
sure to wash down the affected area thoroughly with
TF113 to remove soapy residues.

4.3.4 Cleaning the TU10W DECmagtape Drive
1. Dismount the tape from the unit.

2. Clean the following components of the drive using a foam-tipped swab soaked in cleaning
fluid (Figure 4-1):

Read/write head (Location A)
Erase head (Location B)

Tape cleaner (Location C)
Upper roller guide (Location D)
Lower roller guide (Location E)

°opo o

NOTE
Be careful to keep cleaning fluid only on the tape-
bearing surface of roller guides to prevent degreasing
the roller guide bearings.

®Freon is a registered trademark of Dow Chemical Co.
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Figure 4-1 Location of Read/Write and Erase Heads and Tape Cleaner

When cleaning the head area, avoid the spring-loaded ceramic washers on the tape drive
assemblies. If it appears necessary to run the swab over the tape bearing surface of these
guides to remove oxide deposits, do so; however, when cleaning is complete, be sure that the
washer is pressed snugly up against the tape guide surface and not “hung up’ on its shaft
(Figure 4-2).

Next, clean the vacuum pockets (F) and the inner surface of the vacuum door (G) using a
lint-free wipe and cleaning fluid. Pass another lint-free wipe over the head using a polishing
action to remove any remaining deposits.

CERAMIC
WASHER
—
=1 - -
| —— j(< : PLATE
THIS NOT THIS

11-4120

Figure 4-2 Proper Ceramic Washer Positioning
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CHAPTER 5
SYSTEM MAINTENANCE

5.1 SCOPE
This chapter provides a complete description of TMB11/TU10W preventive and corrective mainte-

nance procedures. The major TUIOW assemblies referenced throughout this chapter are shown in
Figure 5-1. Access to the interior components of the TU10W is gained by rotating the service locks on
the upper left and lower right sides of the TU10W to release the unit from the cabinet (Figure 5-2).

TRANSPORT
SERVICE
LOCK

CAPSTAN

VACUUM DOOR——
(OPEN)

TAPE CLEANER -

HEAD PLATE ASSEMBLY
(COVER REMOVED)

EOT/BOT/

ASSEMBLY

TRANSPORT
SERVICE
LOCK

CONTROL PANEL——

7660-22-A0580

a. Front View

Figure 5-1 TU10W Tape Transport Assemblies (Sheet 1 of 2)
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b. Left Side View

Figure 5-1 TUIOW Tape Transport Assemblies (Sheet 2 of 2)
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Figure 5-2 Transport Casting, Front View

52 TMBI11/TU10W MAINTENANCE PHILOSOPHY

The TMBI11/TU10W DECmagtape System is a highly reliable system that will provide years of
trouble-free performance when it is properly maintained. A planned program of routine inspection
and maintenance is essential for optimum performance and reliability.

The preventive maintenance required on the TMBI11 differs from that required on the TU10W Trans-
port. The TMBI11 Controller and the M8926 Interface module are total solid-state units with no
moving parts; therefore, no preventive maintenance is required on these units. The TU10W Transport,
however, requires daily customer care, consisting of head and tape path cleaning. (Refer to Paragraph
4.3.) Otherwise, the transport requires few adjustments, which should not be performed unless prob-
lems are encountered in transport operation. Refer to Paragraph 5.4 for the recommended preventive
maintenance procedures.

Corrective maintenance consists of troubleshooting at the system level (using system diagnostics and
visual methods) to localize the failure to a particular unit, whether it is the TMB11 Controller, M 8926
Interface, or TUIOW Transport. Once a faulty unit is identified, unit level troubleshooting can be
performed using unit functional block diagrams, flow diagrams, timing diagrams, and engineering
logic diagrams to localize the failure to an electrical area (module) or a mechanical part. Then, when
the faulty module or mechanical part is located, it should be replaced.
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53 TEST EQUIPMENT
Two categories of test equipment are required to maintain the TMB11/TU10W: standard test equip-

ment and special test equipment.
5.3.1 Standard Test Equipment

Maintenance procedures for the TMB11/TU10W require the standard test equipment and diagnostic
programs listed in Table 5-1, in addition to standard hand tools, cleaners, and test cables.

Table 5-1 Standard Test Equipment Required

Equipment Manufacturer Designation

Multimeter Triplett or Simpson Model 630NA or 260
Oscilloscope Tektronix Type 453 or equivalent

X10 Probes (2) Tektronix P6008

Diagnostics (MAINDECS)** | DIGITAL Instruction Test

(Use revision listed, (MAINDEC-11-DZTMA-*H)

or a higher one.)

Multidrive Data

Reliability Exerciser
(MAINDEC-11-DZTMH-*E)

Drive Function Timer
(MAINDEC-11-DZTME-*C)

Supplemental Instruction Test
(MAINDEC-11-DZTMF-*D)

Utility Drive
(MAINDEC-11-DZTMG-*C)

*Revision level
**Refer to Table 5-6 for a description of diagnostics.

5.3.2 Special Test Equipment
The special test equipment and tools required are listed in Table 5-2. Usage of the special tools and

equipment is also provided in the table.

5.4 PREVENTIVE MAINTENANCE

The TMBI1 Controller and M8926 Interface module are all electronic assemblies that require no
preventive maintenance. Care and preventive maintenance of the TU10W to be performed by the user
are listed in Chapter 4. TU10W preventive maintenance to be performed by the service technician is
provided in this section.

The recommended frequencies for performing the PM steps in this procedure are based on moderate
usage of the equipment. In cases where usage is heavy, certain steps should be performed more
frequently.

For example, in Paragraphs 5.4.2.1 and 5.4.2.7 through 5.4.2.13 of the quarterly procedure, assume
that tape motion will not exceed 150 hours/quarter; if tape motion exceeds that figure, the steps should
be performed more often. (Tape motion = time spent actually moving tape; this time must be decreas-
ed by 1/2 if the software is not double-buffered, or if two drives exist on the same controller.)
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The semiannual procedure assumes that tape motion will not exceed 300 hours during a 6-month
period; if tape motion exceeds that figure, these steps should be performed more frequently.

Table 5-2 Special Tools and Equipment and Their Use

Item Part No. Usage*
1 (2 {3 (415
1. Skew Tape (800 bits/inch)
365.8 m (1200 ft) 29-19224 X X
182.9 m (600 ft) 29-22020 X X
2. Reel Hub Tool 29-18611 X
3. Roller Guide Tool 29-18607 X
4, Microscope 29-20273 X | X
5. Magna-See 29-16871 X | X
6. |Penlight’ 29-10780 X |X|X |X]X
7. Alignment Glass 74-13969 X
8. Depth Micrometer 29-22039 X
9. Shim Stock
0.001 48-50023-01 X
0.002 (red) 48-50023-03 X
0.003 (green) 48-50023-04 X
0.004 (tan) 48-50023-05 X
0.005 (blue) 48-50023-06 X
0.0075 (transparent) 48-50023-07 X
0.010 (brown) 48-50023-08 X
10. TMB11/TU10W Module Swap Kit X
11. |Feeler Gauge Set' 29-13515 X X | X| X
12. Allen Wrench Set X X | X[ X
13. EOT/BOT Markers (Reflective Strips) 90-09177 X X
14. Deleted
15. Vacuum Belt Tension Gauge 29-22265 X
16. Capstan Alignment Tool 29-18609 X

*Usage Legend:
1. Routine Corrective Maintenance
2. Monthly PM
3. Quarterly PM
4. Semiannual PM
5. Major Tape Path Alignment
Contained in standard tool kit.
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5.4.1 Monthly PM Schedule
The items listed in this section are to be performed on a monthly basis:

5.4.1.1 Tape Path Cleaning and Inspection — Clean the tape path and inspect it for wear as follows:

l.

Turn power off in the 861 power controller. Remove and clean the take-up reel, using a
Kimwipe dampened with water; inspect the take-up reel for cracks or loose center ring (hub
interface). Replace if defective.

Remove the supply reel (if installed). Using water-dampened Kimwipes, clean the deckplate
surfaces and front door.

CAUTION
Be careful not to saturate the fiberglass lining on the
vacuum column walls with fluid; this could cause
damage to the lining.

Remove the head cover and open the vacuum door.

Using a penlight, inspect the read/write head and erase head for oxide accumulation. A
worn head will normally show oxide accumulation on the worn spot. If the read /write head
is unevenly worn or if the erase head shows any wear, replace the head plate assembly.
(Refer to Figure 5-3 shiny spots indicate uneven wear.)

WEAR SPOT ON

[ ONE SIDE

READ/WRITE
HEAD

[T

TT 1T T 1

HEAD 3
cP-1997 UNEVEN

WEAR
cp- 1998 CP-1999

Figure 5-3 Examples of Unacceptable Head Assembly Wear



5. Using Freon TF113 and cotton-tipped wooden swabs, clean any accumulated oxide from
the read/write head, erase head, tape cleaner, and fixed guides. (Pay particular attention to
removing oxide buildup from ceramic surfaces of the fixed guides.)

NOTE
Ensure that the inner (spring-loaded) guides move
freely after cleaning and that they are not jammed
under the fixed guides.

6.  Clean vacuum columns and vacuum column doors with Freon TF113 and Kimwipes. Clean
roller guides with cotton swabs and Freon TF113.

NOTE
Wear spots of any kind on the erase head are
unacceptable.

5.4.1.2 Reel Hub Inspection and Lubrication - Lubricate and inspect the reel hubs as follows (Figure
5-4).

PRESSURE PLATE

PLASTIC DISK

STOP PINS

KNOB
TEFLON WASHER

COMPRESSION RING
10-1303

Figure 5-4 Hub Composition
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Lubricate the upper and lower reel hub compression rings by applying silicon grease gener-
ously and rubbing it in. Wipe away excess with Kimwipe.

Place the take-up reel on the lower hub. Turn the hub lock until it hits the stop pin (PN 90-
06527). Hold the hub with one hand and attempt to turn the reel counterclockwise with the

other hand.

If the hub lock does not hit the stop when tightened, or if the reel turns while the hub is being
held stationary, readjust the hub pin and replace the compression ring according to the
following procedure.

a.

b.

Remove power from the TU10W Tape Transport and remove the tape reel.
Carefully snap out the plastic disk (PN 12-09212-00) from the reel hub.

Mark the position of the center roll pin (PN 90-06526) in the hub guide.

Using a pair of heavy duty diagonal pliers, carefully remove the center roll pin.
Grasp the reel hub and unscrew the knob from the hub.

Remove (in order) the Teflon washer, pressure plate, and rubber compression ring.

Lightly lubricate the flat surfaces of a new compression ring with silicon grease. Wipe
all excess grease from the ring with a lint-free cloth.

Install (in order) the new compression ring, pressure plate, and Teflon washer.

Lightly tighten the knob on the hub until the compression ring is compressed and fully
seated.

Loosen the knob until it is free of the Teflon washer. Then gently screw it in until it just
touches the washer.

Reinstall the roll pin in the same hole from which it was removed (Step d).

Turn the knob counterclockwise until the roll pin makes contact with one of the two
hub stop pins.

Try to install a tape reel on the hub. If the tape reel does not easily slip on the hub,
move the stop pin back one hole at a time until the knob can be released far enough to
permit the tape reel to slip on the hub.

With a tape reel installed, tighten the knob (clockwise) until the roll pin contacts the
other hub stop pin. If the tape reel is not secure, move the stop pin ahead until the knob
can be tightened correctly.

Place the take-up reel on the upper hub. Repeat the above procedure from Step 2 for the
upper hub take-up.
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5.41.3 Operator Panel Check - Check the operator panel switches and indicators as follows.
(Replace switches and/or indicators as required.)

1. Apply power to the 861 power controller; ensure that the OFF-LINE and PWR indicators
on the control panel are ON.

2. Place a scratch tape (with write ring) on the lower hub and secure the hub lock. Set the
LOAD/BR REL switch to LOAD and then back to BR REL. Ensure that both reels turn
freely and that the FILE PROT light does not light as the supply reel is rotated.

3. Thread the scratch tape through the tape path and make two wraps around the take-up reel.
Set the LOAD/BR REL switch to LOAD; ensure that the LOAD indicator on the control
panel comes on.

4. Place the FWD/REW/REV switch to FWD; place the START/STOP switch to STOP and
then back to START. Ensure that the FWD indicator is lit while the drive is moving the tape
toward BOT, and that the LD PT indicator lights when the drive stops at BOT.

5. Run the tape forward for approximately 30 seconds; set the START/STOP switch to STOP.

6. Set the FWD/REW/REYV switch to REV; press START. Allow the tape to run in reverse
for approximately 10 seconds and ensure that the REV indicator is on. Place the
START/STOP switch in the STOP position.

7.  Set the FWD/REW /REYV switch to REW; press START. Ensure that the REW indicator is
on.

8. Set the ON-LINE/OFF-LINE switch to ON-LINE. When the drive has completed the
rewind operation in Step 7 check that the RDY indicator comes on. Check that the SEL
indicator also comes on if the controller is currently selecting this TU10W.

9.  Setthe ON-LINE/OFF-LINE switch to OFF-LINE and the LOAD/BR REL switch to BR
REL. Dismount the tape and remove the write enable ring. Mount the tape and ensure that
the EILE PROT indicator is on. Rotate the reel; ensure that the FILE PROT indicator
remains on.

NOTE
If a quarterly PM procedure is scheduled, proceed to
Paragraph 5.4.2; if not, continue with Paragraph
5.4.1.4.
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5.4.1.4 NRZ Diagnostic - Position tape at BOT; place the unit ON-LINE. Run the Multi-Drive Data
Reliability Exerciser (DZTMH) for 10 minutes of NRZ (800 bits/inch). If any soft errors occur, run a
complete pass again to determine whether the frequency of soft errors is within specifications; no hard
read errors are allowed.

NOTE
The acceptable soft error rate for one 731.6 m (2400-
foot) reel of tape is:

1. Read: 2
2. Write: 5

Retries on the same spot do not increase the soft
error tally, i.e., a read error on block 1, record 1 that
required three retries to recover is recorded as one
soft read error.

5.4.2 Quarterly PM Schedule
The items listed in this section are to be performed on a quarterly basis.

5.4.2.1 Reel Motor Brakes/Vacuum System Belt

1. Disassemble, clean, and reassemble the reel motor brakes according to the following
procedure:

a.

With power off, pull the transport out on its slides. (Access brakes from the left side of
the transport; operation is identical for both reel motors.)

Loosen the Allen screw located on the clamp (Figure 5-5).

Remove the spring and brake assembly. Push a cotton swab through each of the inserts
(locating holes) that hold the rotor disk and rotor to ensure that they are securely held
in the rotor and that they do not protrude in such a way as to interfere with operation
of the rotor disk. If inserts are loose, replace the brake assembly.
Using a clean, dry, lint-free cloth or wipe, clean the following:
(1) The brake surface of the stator. (Stator is still on motor.)
(2) Both sides of the rotor disk, including location pins.
(3) The face of the rotor next to the rotor disk.

NOTE

Avoid skin contact with brake surfaces; body oils are
detrimental to brake function.

Install the rotor disk into the rotor; select the mating combination that allows for

smoothest insertion and retraction of rotor disk pins into the rotor locating holes. Try
each of the 120-degree intervals for best fit.
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Figure 5-5 Reel Motor Brake Assembly

Replace the brake, leaving a clearance of 0.025 cm (0.010 inch) between the rotor disk
and the stator and a 0.475-cm (3/16-inch) clearance between the rotor and the clamp.
In this position, the clamp should be clamping on the splits cut into the sleeve of the
rotor, ensuring that the rotor is fastened securely to the reel motor shaft. When clear-
ances are correct, tighten the Allen screw.

With the 0.025-cm (0.010-inch) feeler gauge inserted between the stator and the rotor,4
rotate the reel motor manually from the front of the unit to see that the brake is spaced
uniformly all around. If necessary, rotate the brake at 120-degree intervals to determine
the best position for uniform separation. (An excessively high or low spot is cause for
replacing the brake assembly.)

Remount the rotor spring between the rotor disk and the rotor.
When the above steps have been completed for both reels, rotate both reels, feeling for

free rotation and listening to ensure that there is no squealing from stator/rotor disk
contact.
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2. With the power off, check for correct vacuum system belt tension as follows:

a. Position the belt tension gauge as shown in Figure 5-6.

KNOB BELT TENSION GAUGE

j/ DRIVE PULLEY 50 Hz
MOTOR PLATE
j"TAKE-UP SCREW

BLOWER PULLEY DRIVE PULLEY 60Hz

CcP-2119

Figure 5-6 - Belt Tension Gauge

b. Push against the knob at the end of the spring until the third tab on the gauge just
touches the belt.

c.  Read the tension from the scale just under the spring. If the reading is not between 2.25
and 3.6 kg (5 and 8 1b), adjust the belt tension adjustment screw for 2.25 kg (5 1b).

5.4.2.2 Voltage Check Setup - Set up as follows to check voltages:

—

Turn power off; remove M8912 [Test Function Generator (TFG)] from slot EF3 and place
it on the module extender in slot AB3.

2. Place the SSRD, SSWRT, and WRT switches down; turn power on.

NOTE
In all voltage checks, refer to Figure 5-7 for the loca-
tion of the potentiometers that control adjustments.
If any voltages cannot be adjusted to meet specifica-
tions, repair or replace the regulator boards.
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Figure 5-7 TU10W Power Supply Regulator Board

5.4.2.3 +5 Vdc Check (Drive Logic) - Check the +5 Vdc drive logic voltage:

Reference Point DO01A2 (red wire)
Nominal Value +5.25+£0.05V

If adjustment is necessary, adjust potentiometer R59.
5.4.2.4 +12 Vdc Check (Drive Logic) - Check the +12 Vdc drive voltage.

Reference Point A04V1 (yellow wire)
Nominal Value +12.05Vdc £ 0.05V

If adjustment is necessary, adjust potentiometer R37.
5.4.2.5 -6.4 V Check - Check the -6.4 Vdc drive voltage.

Reference Point CO04N2 (green wire)
Nominal Value -6.35Vdc £ 0.05V

If adjustment is necessary, adjust potentiometer R44.
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5.4.2.6 +12 Vdc Check (NRZ) - With S5-9 (M8912) on, check the +12 Vdc (NRZ) drive voltage:
Reference Point C02J2 (orange wire)
Nominal Value +11.875Vdc £ 0.125 Vdc

If adjustment is necessary, adjust potentiometer R 26.

5.4.2.7

1.

NOTE
The remaining steps in this PM procedure require a
well-calibrated oscilloscope. It is advisable to check
the voltage and frequency calibration at this time,
with the probes intended for use.

Forward Tape Speed and DC Balance Check - Check forward tape speed and dc balance:

Turn power off; disconnect the erase head cable (the 2-pin connector located just below the
read /write head) and the write head cable (located directly above the erase head connector).

Turn power on; load a master skew tape and position it at BOT.
Set the vertical gain of the oscilloscope to 50 mV /cm.
Slowly adjust R21 (BAL) on the H606 power board to obtain 0.0 V & 0.04 V at test point 2.
NOTE
50 mV of ac ripple will be displayed; center the ac
ripple on ground to obtain a 0 Vdc level.
Set the oscilloscope as follows:
10 us/cm
Channel 1 2V/cm
Triggering Normal
Negative slope
Channel 1 triggered
Channel 1 probe to C4-Ul.

Initiate FWD tape motion; check that negative pulses are 55--57 us apart (Figure 5-8). If
not, adjust FWD potentiometer R 13 on H606 for 56 us.
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Figure 5-8 Tape Speed Check

5.4.2.8 Reverse Tape Speed Check - Initiate REV tape motion; check that negative pulses are 55-57
us apart. If not, adjust REV potentiometer R12 on H606 for 56 us.

54.2.9 Forward Jitter Check - Check forward jitter as follows:

1. Change sweep to 20 us/cm; initiate FWD tape motion. Check that four negative pulses
appear on the oscilloscope screen (Figure 5-9).

T[T

+

NN N

tlll
+

T
I

L
T

+
—
T
—

T T L LI

-+

pee et e by

BU-0615

Figure 5-9 Jitter Check
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2. Use the horizontal X10 magnifier to increase the horizontal display. Using the horizontal
position knob, place the third pulse in the center of the screen. Check that the jitter is less
than 6 us (3 cm on the scope, as indicated in Figure 5-10). If jitter exceeds 6 us (as in Figure
5-11), replace the capstan motor.

NOTE
If it is necessary to replace the capstan motor, tape
path alignment must be performed at the same time.
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Figure 5-10 Good Capstan Motor Figure 5-11 Bad Capstan Motor

5.4.2.10 Reverse Jitter Check - Initiate REV tape motion; repeat the procedure outlined in Paragraph
5.2.4.9 to check reverse jitter. Remove the X10 horizontal magnification on the oscilloscope.

5.4.2.11 Forward Skew Check - Perform mechanical skew (head azimuth) adjustment as follows:
1. Set up oscilloscope as follows:

1 us/cm
Channel 1 2V/cm
Triggering Normal
Positive slope
Channel 1 triggered
Channel 1 probe to E4K1 (PACKET H).

2. Initiate FWD motion; synchronize the scope. Adjust the Phillips head screw on the head
plate for minimum PACKET width (must be less that 2.5 us). (See Figures 5-12 and 5-13.)
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Figure 5-12 PACKET Waveform

Figure 5-13 Adjusting Mechanical Skew

5-17



If adjustment cannot be made, tape path alignment must be performed at this time.

NOTE
An occasional jump in PACKET width of 1 us is usu-
ally allowable in the procedures listed in Paragraphs
5.4.2.11 and 5.4.2.12 (usually due to tape defect);
however, this should not occur more than once per
second.

5.4.2.12 Reverse Skew Check - Initiate REV tape motion; ensure that width is less than 3.5 us. (No
adjustment is possible; if PACKET width exceeds maximum, tape path alignment must be performed.)
Allow skew tape to continue in REV mode to BOT. (Do not rewind.) Remove skew tape. Connect

write and erase heads.

NOTE
If a semiannual PM procedure is scheduled, proceed
to Paragraph 5.4.3; if not, continue with Paragraph
5.4.2.13.

5.4.2.13 Test Function Generator (TFG) Relocation — Relocate the TFG as follows:

1. Turn power off.
2. Remove the TFG from slot ABO3 and plug it into slot EF03.

3. Turn power on.

NOTE
Return to Paragraph 5.4.1.4 of the monthly PM
procedures.

5.4.3 Semiannual PM Schedule
The items listed in this section are to be performed on a semiannual basis.

5.4.3.1 Forward Ramp Check - Adjust forward acceleration ramp as follows:

1. Connect the oscilloscope.
2. Set the switches of the Test Function Generator (TFG) module (M8912) as follows:

SSRD, SSWRT, and WRT: Down
S4-9: OFF

3. Load a scratch tape (with write ring installed) and position it at BOT.

a. Place the probe from the external trigger to A3S1.
b.  Connect the Channel 1 probe to P1-7 of the H606 module.
Connect the Channel 1 ground to the GND test point on H606 (adjacent to P3-4).

Set the scope to external sync, negative slope, 2 ms/cm, with Channel 1t0 0.2 V/cm (20
mV /cm if X10 probe is used).

a o

4. Set FWD/REW/REV switch to FWD. Place the SSRD switch on TFG (M8912) up.
Observe a negative slope of 7-8 ms (Figure 5-14.) Adjust -CUR potentiometer on H606, if

necessary.
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Figure 5-14 Forward Acceleration Ramp

5.4.3.2 Reverse Ramp Check - Adjust reverse acceleration ramp as follows:
1. Set FWD/REW/REYV switch to REV. Observe positive slope of 7-8 ms (Figure 5-15.)

2. Adjust +CUR potentiometer on H606, if necessary.
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Figure 5-15 Reverse Acceleration Ramp
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5.4.3.3 Tracking Check - Place SSRD switch on TFG (M 8912) down. Rewind tape. Remove the float
from scope ground. Check the industry-compatible tape tracking as follows:

1. Set up the TFG as follows:

SSWRT, SSRD, and WRT: Down
S5: 1-8 OFF

S5: 9 and 10 ON

S6: 1-10 OFF

2. Set the FWD/REW/REV switch to FWD. Place SSRD momentarily up, then down. (This
loads data into the TFG write buffer.)

3. Position tape at BOT.

4.  Place the WRT switch of the TFG up; press FWD and START on the control panel.

5. Allow the tape to be written for 10 seconds; ensure that the WRT indicator on the control
panel is on as the tape is being written.

6. Place the WRT switch down; rewind tape.

7. Remove the tape from the drive, take it to a work area, and proceed as follows:

a.

b.

Unwind tape until you reach the BOT marker; cut the tape with scissors.
Unwind 93 cm (3 feet) of tape beyond the BOT marker; cut the tape again.
Shake Magna-See solution vigorously.

Dip the 93-cm (3-foot) section of tape in Magna-See solution (Figure 5-16.) Try to keep
a loop of tape at the bottom of the can.

7660-24

Figure 5-16 Developing Magnetic Tape
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e. Work the tape back and forth until the entire 3-foot section (except for the ends being
held) has been dipped into the solution.

f.  Allow the tape to dry. Data written on the tape should appear as the solution dries
(Figure 5-17.) If necessary, dip the tape again.

7660-27
TU45A/TMO3

Figure 5-17 Developed Magnetic Tape

When the tape has been developed, proceed as follows:
a. Place the developed tape flat on a white background (e.g., white sheet of paper).
b. Make sure that the tape is flat, then place a weight on each end.

c. Check four points along the reference edge (edge with BOT marker) 3.8 cm (1-1/2
inches) apart. (Refer again to Figure 5-17.)

d.  Set up a microscope according to Figure 5-19; lay the penlight flat on the table, posi-
tioned so that it shines on the reflector.

e. Ensure a distance of 0.178 + 0.076 mm (0.007 £+ 0.003 inch) from the reference edge to
track 1 (inset in Figure 5-18) at each of the four points mentioned in Step c, above.

NOTE
If the tracking check described above fails, tape path
alignment must be performed at this time.

Install a new BOT marker 4.58 m (15 feet) from the front of the tape on the non-oxide side,
against the reference edge. (The reference edge faces the operator when the tape is installed
on the transport.)
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RECORDED REFERENCE
TRACK EDGE MICROSCOPE

TRANSPARENT REFLECTOR PENLIGHT

CASE 7660-28

Figure 5-18 Track No. | to Reference Edge Measurement

5.4.3.4 FErase Head Check - Check the erase head function as follows:
1. Load the tape and position it at BOT.
2. Set up TFG as follows:

SSWRT, SSRD, and WRT: Down
S5: 1-8 OFF

S5:9 and 10 ON

S6: 1-10 OFF

3. Set the FWD/REW/REV switch to FWD. Place SSRD momentarily up, then down.

4. Place the WRT switch on the TFG up; press FWD and START on the control panel. Allow
tape to be written for 30 seconds.

NOTE
Steps 1 through 4, above, are recording an all-1s tape
at low density (full saturation). The steps below
check the ability of the TU10W to erase a saturated
tape.
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10.

11.

Press STOP on the control panel. Place the WRT switch down. Rewind tape.
Set up the TFG as follows:

S4: 1-8 ON

S4: 9 and 10 OFF

S5: 1-8 ON

S5: 9 and 10 OFF

S6: 1-10 ON

SSWRT, SSRD, and WRT: Down

Press FWD on the control panel and place SSWRT on the TFG up; allow tape to be written
for 1 minute.

Lower the SSWRT switch; rewind tape.
Set up the oscilloscope as follows:

1 ms/cm

Channel 1 50 mV/cm

Triggering Auto, Channel 1 triggered
Channel 1 probe on A4-L1

Channel 1 probe ground on B4-C2.

Press FWD and START on the control panel.

Measure unerased signal level for maximum level. (Ensure good scope ground.) Maximum
level must be less than 300 mV. Failure of this check will require replacement of the head
plate assembly. (Tape path alignment must be performed at this time.) Figure 5-19 is an
example of acceptable erasure.
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Figure 5-19 Acceptably Erased Signal
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12. Rewind tape. Place the Channel 1 scope probe on C4-L1. (Ensure good ground.) Initiate
forward motion. Check unerased signal level (max = 300 mV).
13. Rewind tape. Place the Channel 1 scope probe on F4-R1. (Ensure good ground.) Initiate
forward motion. Check unerased signal level (max = 300 mV).
NOTE
The remaining tests require comparison of read
amplifier outputs under varied conditions. Photocopy
the table shown in Figure 5-20, or prepare a similar
table.
Track Pin No. Read Amplitude Residual Amplitude Reverse Amplitude
1 A4-L1
2 B4-B1 N/A N/A
3 B4-M1 N/A N/A
4 C4-K1 N/A N/A
5 C4-L1
6 D4-P1 N/A N/A
7 D4-R1 N/A N/A
8 F4-P1 N/A N/A
9 F4-R1

Figure 5-20 Sample Table for Read Amplifier Comparisons
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5.43.5 Read Amplifier Check - Check read amplifier outputs as follows:
1. Rewind the tape and remove from transport.
2. Clean the read/write head, erase head, and tape cleaner.

3. Load a good quality tape, positioned at BOT; set up the scope as follows:

Channel 1 2V/cm
Sweep speed 2 ms/cm
Trigger Normal, Channel 1 triggered

4,  Set the switches on the TFG as follows:

S4: 1-8 ON

S4: 9 and 10 OFF

S5: 1-8 OFF

S5: 9 and 10 ON

S6: 1-8 OFF

S6: 9 and 10 ON

SSWRT, SSRD, and WRT: Down

5. Place the SSWRT switch in the TFG up and place the Channel 1 probe on A4-L1. The scope
presentation should resemble Figure 5-21.
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Figure 5-21 Read Amplifier Output

6. Increase vertical sensitivity to 1 V/cm and place interrecord gap 1 cm down from top.
Measure negative half of read amplifier output (using the interrecord gap as the baseline).
The peak amplitude of the negative-going signal should be from -4.45 to -4.75 V (Figure 5-
22.) Record the results in the Read Amplitude column of the table (photostated from Figure
5-20 or prepared previously) beside Track 1.
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Figure 5-22 Negative Half of Read Amplifier Output

7. Repeat Step 6 for all nine tracks, recording the results in the same table. If any track is out of
the acceptable range (-4.45 to -4.75 V), adjust all nine channels to -4.6 V. Such adjustment
requires the following procedure:

a. Turn power off.

b. Take the TFG off the extender.
c. Place G056 on the extenders.
d. Turn power on.

e.  Adjust all read amplifiers to -4.6 V. (Potentiometers are arranged sequentially from
top to bottom, starting with Track 1.)

NOTE
If any channel cannot be adjusted within range, the
TU10W input preamplifier resistors may have to be
changed.

8.  Place the SSWRT switch on the TFG down; rewind the tape.
5.4.3.6 Residual Amplitude Check - Perform the residual amplitude check as follows. (Residual
amplitude is the amplitude left on the tape after several read operations. Some amount of erasure can

be expected during the first few read passes, due to residual magnetism in the write and erase heads.)

1. Press FWD; raise SSWRT. Allow start/stop data to be recorded for at least 20 seconds, then
place SSWRT down and rewind tape.

2. Initiate FWD tape motion; allow the tape to run in the forward direction for 10 seconds.
Rewind tape. Repeat this operation ten times.
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3. Leave scope setup as it was after the last step of Paragraph 5.3.4.5. Place the Channel 1
probe on A4-Ll1. Initiate FWD motion. Record the negative read amplifier output in the
Residual Amplitude column of the table. Rewind tape.

4.  Place the Channel 1 probe on C4-L1. Initiate FWD motion. Record the negative read ampli-
fier output in the Residual Amplitude column of the table. Rewind tape.

5. Place the Channel 1 probe on F4-R1. Initiate FWD motion. Record the negative read ampli-
fier output in the Residual Amplitude column of the table.

NOTE
It is assumed that tape did not run more than 10 sec-
onds forward during Steps 3, 4, and S, above. If there
is any doubt of this, rewind tape and recheck residual
amplitude.

6. Compare the entries in the Residual Amplitude column of the table with the entries in the
Read Amplitude column. If the Residual Amplitude entries show a decrease of greater than
20 percent on any of the three tracks, replace the head plate assembly.

5.4.3.7 Reverse Amplitude Check — Perform the reverse amplitude check as follows:
1. Rewind tape.

2. Place the Channel 1 probe on A4-L1; run tape FWD from BOT for 10 seconds. Initiate REV
tape motion; record the negative read amplifier output in the Reverse Amplitude column of
the table.

3. Place the Channel 1 probe on C4-L1; run tape FWD from BOT for 10 seconds. Initiate REV
tape motion; record the negative read amplifier output in the Reverse Amplitude column of
the table.

4.  Place the Channel 1 probe on F4-R1; run tape FWD from BOT for 10 seconds. Initiate REV
tape motion; record the negative read amplifier output in the Reverse Amplitude column of
the table.

5. Compare entries in the Reverse Amplitude column of the table to the entries in the Residual
Amplitude column. If the Reverse Amplitude entries show a decrease of greater than 10
percent, the tape path alignment must be performed at this time.

NOTE
Perform Paragraph 5.4.2.13 at this time.

5.5 ADJUSTMENTS AND ALIGNMENT PROCEDURES
No adjustments exist for the M8926 Interface module. Adjustments and alignment procedures relative
to the TU10W Host Drive and the TMB11 Controller are provided in this section.

5.5.1 Adjustment Procedure

This section contains all the procedures required to adjust the TMB11/TU10W DECmagtape System.
Paragraphs 5.5.1.1 through 5.5.1.11 relate to the TU10W, while Paragraph 5.5.1.12 relates to the
TMBI1.
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5.5.1.1 TUI10W Power Supply - Four adjustments to the power supply adjust the four dc output
voltages: +5.3 V, +12V, + 12 V, and -6.4 V. A small screwdriver is all that is required. Clockwise
adjustment of any of the potentiometers increases voltage. All potentiometers are located on top of the
TUI10W power supply board. Refer to Figure 5-7 for the respective locations and to Table 5-3 for
adjustment values. Do not make adjustments if voltages are within tolerances of Table 5-3.

Use a calibrated voltmeter, preferably a digital voltmeter. Voltages should be adjusted to the values
indicated in Table 5-3.

CAUTION

Do not adjust voltages beyond their 105 percent rat-
ing and adjust slowly to avoid overvoltage crowbar.

Table 5-3 TUI10W Power Supply Regulated Voltages

J5 Connector Adjustment Voltage (Under Load) Wire Color
Pin Number Potentiometer | (Volts) Code

1 R59 52t05.3 RED

4 R44 -6.3to-6.4 GRN

5 R37 12.0to 12.1 YEL

8 R26 12.0to 12.4 (NRZ) ORN

5.5.1.2 Capstan Servo DC Balance - To perform the capstan servo dc balance adjustment, proceed as
follows:

1. Pull the TUIOW Tape Transport out on its slide mount.

2. Apply power to the TUIOW and place the unit off-line.

3. Place the control panel START/STOP switch on STOP.

4.  Set up to measure the voltage at test point 2 of the TU10W’s H606 power board.

5.  Slowly adjust R21 on the H606 power board to obtain 0.0 V £+ 0.04 V at test point 2.
6. Check capstan speed (Paragraph 5.5.1.3).

5.5.1.3 Capstan Speed - Potentiometers are located on the H606 to adjust the FWD, REV, and REW
speeds. To check and adjust capstan speed, proceed as follows:

1. Load a master skew tape (800 bits/inch).
2. Place an oscilloscope probe on pin CU1 of the Read Amplifier (G056).

3. Initiate FWD tape motion and measure a 100- to 400-ns pulse with a period of 56.0 us as
shown in Figure 5-23.
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Figure 5-23 Capstan FWD and REV Speed Waveforms

If necessary, adjust the FWD potentiometer (R13).

Initiate REV tape motion; conditions should be identical to those observed in Step 3.

If necessary, adjust the REV potentiometer, R12.

Remove the master skew tape and load a scratch tape.

With the TFG configured for 800 bits/inch, write an all 1s pattern on the tape.

After ensuring that there is adequate tape on the take-up reel, run the TUI0W in REW.
Observe a wave pattern similar to that shown in Figure 5-23, except that the period between
pulses is approximately 16.6 us.

If necessary, adjust the REW potentiometer (R11).

Perform capstan acceleration and deceleration adjustment (Paragraph 5.5.1.4).

5.5.1.4 Capstan Acceleration and Deceleration Times — Capstan acceleration and deceleration times
are best measured while running the SSRD test with the Test Function Generator. To check the
capstan acceleration and deceleration times, proceed as follows:

1.
2.

Connect oscilloscope channel A to the tachometer signal found on the H606 at P1 pin 7.

Connect the oscilloscope EXT TRIG to pin A3S1 (FIRST ONE SHOT L) of the TU10W
backplane.

Set the scope controls as follows:

Channel A 0.2V/cm
Time/Div 2ms/cm
A TRIG EXT, negative slope

With the Test Function Generator (TFG) module, initiate an SSRD function in the FWD
direction, and adjust R89 on the H606 to obtain a negative slope of 7-8 ms duration on the
scope (Figure 5-24a).
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5. With the TFG, initiate an SSRD function in the REV direction, and adjust R90 on the H606
to obtain a positive slope of 7-8 ms duration on the scope (Figure 5-24b).

NOTE

Deceleration times are not adjustable, and will be
somewhat shorter than the acceleration times.

+v1 +Vr

A 0.5—-———-
. ‘ . I |
8ms | |R7ms | : :

MAX | | MAX | | |

(ACCEL)!  DECEL) T L T
T I i
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A20.5-—|-—— = ' '

VAR | -V ¥
a.FWD TAPE MOTION b.REV TAPE MOTION

CP-0I124

Figure 5-24 Acceleration and Deceleration Times

5.5.1.5 Brake Adjustment (Electrical) - To ensure proper operation of the TU10W, an adjustment to
the brake circuit may be necessary after normal wear or long periods of inactivity. In addition, brake
operation must be checked after cleaning the brake armature. The TU10W brake circuitry has two
adjustments that affect brake operation during rewind. Both adjustments affect only the upper brake
and upper vacuum column.

Proceed as follows to perform a visual check of the rewind operation:
1. Place the TUIOW in the off-line mode and move tape to EOT.

2. Initiate the rewind operation from EOT several times. Allow the operations to continue
approximately 10 seconds before returning to EOT.
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Initiate the rewind operation and continue to the BOT marker. Check for an improperly
adjusted brake circuit by watching for any of the following symptoms during the rewind
operation:

a. Any vacuum column failure.

b. More than two or three tape loop excursions exceeding approximately one-third of the
distance into the brake zone. During acceleration from EOT, two or three large excur-
sions are normal.

c.  Normal tape loop excursions during acceleration but a sluggish return of the tape loop
from the reel motor zone to the brake zone.

d.  Erratic tape loop excursions during the continuous rewind operation exceeding 3.17 cm
(1-1/4 inches) above the upper vacuum column upper vacuum switch. Tape motion will
always be somewhat erratic, but the magnitude of the loop “jumps” should be less than
3.17 cm (1-1/4 inches).

In almost every case, a tape loop failure can be diagnosed as an extreme example of symptoms b, ¢, or

d.

Continuous large tape loop excursions (symptom b) are probably due to one of the following:

1.

High current rewind time is too short. The high current rewind time is measured as a nega-
tive pulse at test point 18 of the H606 power board during a rewind operation. Typical pulse
width is 20-25 ms. It is adjusted using the REW PULSE potentiometer (R61) on the H606
power board.

Low current rewind amplitude is too low. The amplitude is adjusted using the LOW CUR-
RENT ADIJ potentiometer (R79) on the H606 power board. Clockwise rotation of the
potentiometer increases the current to the brake. Adjustment should be made at intervals
not greater than two turns of the potentiometer.

Symptom c is an indication that the low current rewind amplitude is too high. Counterclockwise
adjustment of the LOW CURRENT ADJ potentiometer (R79) on the H606 power board will decrease
the amplitude. The effects of the potentiometer adjustment should be observed at intervals of two
turns of the potentiometer.

Symptom d is an indication that the high current rewind time is either above or below the ideal
operating range. The 20-25 ms range is a helpful guideline, but is not absolute, and will depend on the
operation of the brakes.

5.5.1.6 Read Amplitude Adjustment

1.
2.

Check capstan speed (Paragraph 5.5.1.3) and adjust if necessary.
Rewind the tape and remove it from the transport.
Clean the read/write head, erase head, and tape cleaner.

Load a good quality tape, positioned at BOT; set up the scope as follows:

Channel 1 2V/cm
Sweep Speed 2 ms/cm
Trigger Normal, Channel 1 triggered
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5.  Set the switches on the TFG as follows:

S4: 1-8 ON

S4: 9 and 10 OFF

S5: 1-8 OFF

S5: 9 and 10 ON

S6: 1-8 OFF

S6: 9 and 10 ON

SSWRT, SSRD, and WRT: Down

6. Place the SSWRT switch in the TFG up, and place the Channel 1 probe on A4-L1. The
scope presentation should resemble Figure 5-25.
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Figure 5-25 Read Amplifier Output

7. Increase vertical sensitivity to 1 V/cm and place the inter-record gap 1 cm down from the
top. Measure the negative half of the read amplifier output (using the inter-record gap as the
baseline). The peak amplitude of the negative-going signal should be from -4.45 to -4.75 V
(Figure 5-26).

8.  Repeat Step 7 for all 9 tracks. See Table 5-4.
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If any track is out of the acceptable range (-4.45 to -4.75 V), adjust all nine channels to -4.6
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Figure 5-26 Negative Half of Read Amplifier Output

Table 5-4 Read Amplitude Test Points

Track Pin

1 A4-L1
2 B4-B1
3 B4-M1
4 C4-K1
5 C4-L1
6 D4-P1
7 D4-R1
8 F4-P1
9 F4-R1

V. Such adjustment requires the following procedure:

a.

b.

Turn power off.
Take the TFG off the extender.
Place G056 on extenders.

Turn power on.
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e. Adjust all read amplifiers to -4.6 V. (Potentiometers are arranged sequentially from
top to bottom, starting with Track 1.)

NOTE
If any channel cannot be adjusted within range, the
TU10W input preamplifier resistors may have to be
changed.

9. Place the SSWRT switch on the TFG down; rewind the tape.

5.5.1.7 Write Skew Adjustment — The procedure should be performed only after completing the read
skew adjustment (Quarterly PM item in Paragraph 5.4.2). Write skew adjustment is only required
upon replacement of the head plate assembly, or when excessive wear in the head plate assembly is
suspected.

1. Slide the TU10W Tape Transport out of the cabinet.

2. With power removed from the transport, remove the Test Function Generator (TFG) mod-
ule (M8912) from section EF of slot 3.

3. Set the TFG switches as follows:

S5: 1-8 OFF
S5: 9 ON

S5: 10 OFF
S6: 1-8 OFF

4. Insert TFG into section AB of slot 3.

5. Ensure that the SSRD, WRT, and SSWRT switches at the upper portion of the module are
in the lowered position.

6. Apply power to the TUIOW. The LED indicator on the TFG should light.
7. Load write-protected IBM skew tape (800 bits/inch) on the transport.
8. Initiate forward tape motion from the transport control panel.

9. Connect the channel A input of an oscilloscope to pin E4K1 (PACKET), using internal
sync, negative slope. PACKET is a composite signal, comprised of read amplifier outputs of
all nine tracks.

10. Monitor the pulses which comprise PACKET on Channel B of the scope, using chopped
mode. Note and tabulate their positions, in microseconds, with respect to the leading edge of
PACKET (Figure 5-27). Table 5-5 lists the pins to be monitored for each track; it also
contains a column, left blank, for listing the position of the monitored pulses relative to
PACKET, and can therefore serve as a model to the user.
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Figure 5-27 Measurement of Pulse Positions Relative to Packet

Table 5-5 Write Deskew Parameters

Measured
Pulse Position
Track No. Pin (us)

A4]1
A4H1
B4N1
B4L1
C4U1
C481
E4H1
E4F1
FaM1

O 00~ LN Wk —

After tabulating the data for all nine tracks, terminate tape motion.
Unload the skew tape and load a scratch tape on the transport.
Raise and lower the TFG SSRD switch; this loads the preselected data pattern.

Raise the TFG WRT switch. Now initiate forward tape motion from the transport control
panel. The TU10W will perform a continuous write operation.

Monitor the pins that were monitored in Step 10. Note the position of the displayed pulses
relative to the leading edge of PACKET. If the position measured now differs from the
position measured in Step 10 by more than 2 us, alter the write deskew jumper configuration
on the TUIOW backplane. The jumpers connect the write deskew buffer (refer to drawing
M8910, sheets 3 and 4) to four record pulses (SK CLK A, SK CLK B, SK CLK C, and SK
CLK D) which are shift delayed in increments of 0.9 us. These pulses are available at the
following pins:

SKCLK A A2R1and A2R2
SK CLK B A2N1and A2N2
SKCLKC A2L1 and A2L2
SK CLK D A2B1 and A2B2
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1

6.

The jumper configuration must be modified so that the position of the monitored pulse with
respect to the leading edge of PACKET does not vary by more than 2 us from that obtained
in Step 10.

After performing the write skew adjustment, remove power from the transport and replace
the TFG module in section EF of slot 3.

5.5.1.8 Read/Write Interlock Assembly — Proceed as follows to perform the read/write interlock
assembly adjustment (Figure 5-28):

1

l.

0.

Loosen the two screws securing the switch to the bracket just enough to allow the switch to
be moved.

Loosen the locknut and adjusting screw several turns (see detail B, Figure 5-28).

Insert the small end of the setting gauge (29-18610) in front of the roll pin through the
bottom of the bracket body edge. Tighten the adjusting screw until the switch just actuates.

Tighten the two screws securing the switch to the bracket and lock the adjusting screw using
the locknut.

Loosen the two solenoid mounting screws (detail A, Figure 5-28).
Insert the large end of the setting gauge in front of the roll pin as described in Step 3. Push
the solenoid body forward until the plunger bottoms out; then tighten the solenoid mount-

ing screws, keeping the solenoid body parallel to the upper edge of the bracket.

Loosen the bottom screws securing the interlock assembly to the mounting bracket (detail
C, Figure 5-28).

Insert the ring gauge (29-18608) on the reel, lock it, and spin the reel to check for even
rotation.

Push the interlock assembly forward until the shaft bottoms in the solenoid and the small
spring is fully depressed.

Tighten the screws securing the assembly to the bracket, remove the ring gauge, and check
for free movement of the solenoid shaft in the casting.

5.5.1.9 Vacuum Motor Belt Adjustment — Proceed as follows to adjust the vacuum motor belt:

1.

2.

Tighten the four motor plate mounting nuts.

Using gauge 74-16187, set the pulley height to 1.32 cm or 2.08 cm (0.520 inch or 0.820 inch).

NOTE
The pulley is positioned either 1.32 cm or 2.08 cm
(0.520 inch or 0.820 inch) above the mounting assem-
bly to accommodate 60 or 50 Hz operation, respec-
tively (selects one of two pulley diameters). For
further information, refer to the vacuum assembly
drawing E-AD-7009638-0-0.
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Figure 5-28 Read/Write Interlock Assembly



3. Place the belt tension gauge on the belt.

4. Pull the belt tension gauge knob until surface ““A” touches the belt (Figure 5-29).

BELT TENSION
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— | MDRIVE PULLEY-50Hz

/ MOTOR PLATE

/! @ ]/TAKE-UP SCREW
"
/
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BLOWER PULLEY

10-2075

Figure 5-29 Vacuum Motor Belt Adjustment

5. Tension should read 2.25 to 3.6 kg (5 to 8 Ib).

6. If tension is out of tolerance, loosen the four motor plate mounting nuts and adjust the
motor plate take up screw until a 2.25 kg (5 1b) reading is obtained. Tighten the motor plate
mounting nuts.

7. If the belt adjustment was performed after installing a new belt, the new belt must be “‘run
in” for 30 minutes and then readjusted according to steps 3, 4, 5, and 6 above.

5.5.1.10 Read Circuitry Adjustment — The only adjustments directly affecting the proper operation of
the TMBI11/TU10W read circuitry are the read amplitude adjustment (Paragraph 5.5.1.6), the read
skew adjustments (Paragraphs 5.4.2.11 and 5.4.2.12) and the +12 V NRZI threshold adjustment (R26)
on the regulator board (Paragraph 5.5.1.1).

5.5.1.11 Write Circuitry Adjustment - The only adjustment directly affecting the proper operation of
the TMB11/TU10W write circuitry is the write skew adjustment (Paragraph 5.5.1.7). The adjustment
should only be performed after replacing the head plate assembly, or when excessive wear in the head
plate assembly is suspected. Note that before adjusting write skew, the read skew adjustment (Para-
graphs 5.4.2.11 and 5.4.2.12) must be performed.
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5.5.1.12  TMBI1 Adjustment Procedure - The TMBI11 Controller has two adjustments located on the
M7912 Unibus registers module. These are the drive function timer adjustment (Figure 6-13) and the
time-out adjustment (Figure 6-16).

1. To adjust the drive function timer, apply power to the TMBI11 and scope E41 pin 9 [D9
TIMER (1) H]. Adjust R7 (lower potentiometer) for a 50 us positive pulse.

2. To adjust the time-out period, perform the following steps:

a. Load the utility driver program (MAINDEC-11-DZTMG) into memory.
b. Load address 700g. Deposit 060400.

c. Installa 1 pluginto the UNIT SELECT socket of an on-line TUIOW (master or slave).
Unit 0 must be off-line.

d. Load address 2003 and start the program.

e.  With probe for trace 1, scope pin CO2P1 of the TMBI 1.

f.  Use an internal negative trigger. Set the horizontal sweep for 5 us/cm.
g.  Adjust R2 (upper potentiometer) for a 28 us negative pulse.

5.5.2 Alignment Procedure
A TUIOW tape path alignment procedure should be performed when:

1. A capstan, capstan motor, roller guide, or head plate is replaced.

2. Forward and/or reverse skew is found to exceed specifications. (Refer to Paragraphs
54.2.11 and 5.4.2.12))

3. An amplitude difference of more than 10 percent is seen between forward and reverse read
amplifier output.

4. A visible change in the tape’s path across the capstan is apparent when changing from
forward to reverse tape motion.

5. Measurement of reference edge to track 1 of a developed (with Magna-See solution) tape
shows a result different from 0.178 £ 0.076 mm (0.007 £ 0.003 inch). Refer to Paragraph
5.4.3.3.

6.  After performing a tape speed adjustment (Paragraphs 5.4.2.7 and 5.4.2.8) and mechanical
skew adjustment (Paragraphs 5.4.2.11 and 5.4.2.12) under quarterly preventive mainte-
nance, and performing capstan ramp adjustment (Paragraphs 5.4.3.1 and 5.4.3.2) and read
amplitude adjustment (Paragraph 5.4.3.5) under semiannual preventive maintenance, and
running all TUIOW diagnostics, you are still encountering incompatibility with other tape
transports.

5.5.2.1 Objectives - The objectives of the tape path alignment procedure are listed below:
1. To establish a single plane for tape to travel from supply reel to take-up reel, independent of

the capstan and fixed guides (part of the head plate assembly). This is accomplished by
aligning reel hubs and roller guides.
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2. To mount the head plate in the plane established in Step 1. This is accomplished by estab-
lishing the relationship between the reference surfaces used in Step 1 and the surface onto
which the head plate is to be mounted. If this relationship is nominal, the head plate is
simply mounted. If the relationship is not nominal, appropriate shims are placed under the .
head plate in order to bring the reference edges of the fixed guides into the proper plane.

3. To minimize the amount of distortion to the tape as it travels through the plane established
in Steps 1 and 2. Th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>