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FORWARD

This document contains information required by personnel at all levels
of involvement to understand functions, internal operations, and mainte-

nance requirements of the Innovative Data Technology Series
1050/1750 Synchronous Tape Transports.

The information presented pertains to the standard Series 1050/1750
Tape Transports. Certain parameters and specifications peculiar to the
formatter or controller/interface are provided in their respective manuals.
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STANDARD WARRANTY AND SERVICE POLICY

Innovative Data Technology (IDT) assures the reliability of its products by providing a warranty to each user. During this
period, IDT will repair or replace any equipment, or part thereof, in which a factory defect becomes apparent.

The Service Department at the IDT factory in San Diego, California, will provide telephone callers with advice anytime
during the IDT business day. Whether in-warranty or out of warranty, an IDT Service Engineer can often pinpoint the
problem. Even when the user has no technical background, many problems can be isolated to a specific area through
guestions asked by the IDT Engineer.

1.

2.

CUSTOMER CLASSIFICATION

A. OEM
A system supplier who purchases tape drive equipment for ultimate resale to an end-user on a large order price
discount. This classification of customer may or may not maintain his own field service organization.

B. End-User
A system user who purchases tape drive equipment for his own internal use. This classification of customer may
call upon the seller for service support.

STANDARD IN-WARRANTY

A. Duration
1. Six (6) months, starting from the date unit is shipped from IDT factory to user. (An OEM may be restricted to a
limited warranty, depending upon contract.)

B. Repair Location
1. Return unit to factory for repair.
2. When possible and can be determined, an exchange replacement board or module will be sent to the user to
correct problem.

C. Repair Charge

1. Repair or exchange on defective equipment during the six month period is on a no-charge basis, as long as
equipment returned has not been mishandled, modified or damaged in shipment due to inadequate packing by
the user.

2. Equipment returned to IDT by the user, for repair which is found to be free of factory defects and operates as
specified in the unit manual, will be subject to charge for the time expended to check out the returned item
(charge is at prevailing hourly rate) and any freight costs.

3. Repair of defects determined to be directly related to a previous repair service by IDT and performed within the
past sixty (60) days will be considered in-warranty and not subject to repair charges.

D. Shipping Charges

1. IDT will pay freight charges, in both directions, for equipment that fails within thirty (30) days of initial delivery to
the user.

2. The user will prepay any returning items to IDT after the initial thirty (30) day period. Equipment shipped to the
user by IDT will be prepaid by IDT.

3. Equipment received by IDT which tests to be free of defect and functions correctly will be returned to the user
freight collect.

4. Any item being returned to IDT must be referenced with a “Return Authorization Number” (RA), which can be
obtained by calling the IDT Service Department. The equipment must be packaged in the original container with
original packing or a satisfactory equivalent. The mode of shipping can be selected by the user, although IDT
recommends Deferred Air (2 to 3 day delivery) or UPS Blue if size and weight will allow. Truck delivery fromlong
distances can take up to 10 days.

5. ltems received by the user that have incurred damage during shipment must be reported to the freight company
immediately by the user. Failure to comply with this will void IDT warranty and responsibility.

E. On-Site Service

1. Inan emergency situation, IDT can provide the user with on-site maintenance service. At IDT's discretion, either

a company Service Engineer or a third-party Maintenance Engineer are available.

IDT on-site service rates are as follows:

a) Travel time = $50.00 per hour (during regular working hours).

b) Site repair time = $90.00 per hour.

c) All travel, meals, lodging expenses applicabie.

Third-Party on-site service rates:

a) Contact IDT Service Department for rate in your area. (See “Service Options” section at end of policy.)



3.

4.

OUT OF WARRANTY
A. Duration ‘
1. Any unit that has been purchased and shipped from IDT longer than six (6) months is considered out of warranty.
B. Repair Location
1. The unit can be returned to the IDT factory.
2. See "Service Options.”
C. Repair Charge
1. Charges are calculated on IDT's prevailing hourly service rate plus parts required.
D. Shipping Charge
1. All“out of warranty” equipment shipped to IDT is to be prepaid by the user. Equipment returned to the customer
will be sent freight collect or prepaid and billed to the user.
E. On-Site Service
1. Refer to "Warranty On-Site Service” section.

SERVICE OPTIONS

A. Third Party Maintenance
1. IDT uses MSI Data Corp. for its “Third Party Maintenance.” MSI has approximately 110 service locations
throughout the U.S. and Canada.
in addition to maintenance on IDT equipment, MSI also does service on IBM-PC and XT systems.
2. MSI can provide yearly on-site maintenance contracts or on-site service on an hourly basis. in additon, install-
ation and integration on certain IDT systems are available through MSI.
3. MSlyearly contracts and hourly rates are gauged to the mileage distance from the user and closest MS| service
location. These distances are divided into various zones.
For exact rates, contact the IDT Service Department.



WARNING

This equipment generates, uses, and radiates radio frequency energy
and if not installed and used in accordance with the instruction manual,
may cause interference to radio communications. It has beentested and
found to comply with the limits for a Class A computing device pursuant
to Subpart J of Part 15 of FCC Rules, which are designed to provide
reasonable protection against such interference when operated in a
commercial environment. Operation of this equipment in a residential
~area is likely to cause interference in which case the user at his own
expense will be required to take whatever measures may be required to
correct the interference.
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FIGURE 1-1. DIGITAL MAGNETIC TAPE TRANSPORT SERIES 1050




SECTION |

INTRODUCTION

This section contains general information relating to the Innovative Data Technology Series 1050 Synchronous Tape
Transports. Included in this section are a general description, physical description, and functional description. An outline of
the options appears at the end of the section. A separate section describing the 1750 Series, when different from the 1050

Series, is covered in Section Xil. .

1.1 GENERAL DESCRIPTION

The Innovative Data Technology Series 1050 Synchro-
nous Tape Transports consist of industry-compatible half-
inch magnetic tape drives, formatter, interface adapters
and interconnecting cables. The IDT Series 1050 driveisa
compliance-arm buffered, 12.5 ips-45 ips, dual-density
(NRZI/PE) drive machine of the newest design available
today.

The IDT Series 1050 consists of the following models:
e Model 1051 Standard Drive/Standalone or Last Unit
in Daisy-Chain Configuration
e Model 1052 Standard Drive/Intermediate Unit-
Daisy-Chainable
e Model 1053 Standard Drive/Formatter/Master Unit-
Daisy-Chainable
e Model 1054 Standard Drive/Formatter/Standalone
Unit-Not Daisy-Chainable

Formatted transports with interfaces that insert in host
CPU:

e Model 1054/INTL with MULTIBUS Interface

e Model 1054/PC-STP with PARALLEL Interface for
IBM-PC or XT
Model 1054/120 with DATA GENERAL Interface
Model 1054/130 with DEC UNIBUS Interface
Model 1054/150 with DEC Q BUS Interface
Model 1054/T1-990 with Ti Interface
Model 1054/APPLE Il and Il with IEEE-488
Interface

Formatted transports with interfaces embedded on
transport. .

e Model 1054/BDL with ASYNC RS-232C Interface
(no user commands)

e Model 1054/SCDR with ASYNC RS-232C Interface
(with user commands and statuses)

e Model 1054/GPIB with IEEE-488 Interface

e Model 1054/DB with Double Buffer PARALLEL 1/0
Interface (Centronic Connector)

e Model 1054/SCSI with “Small Computer System
Interface”

NOTE: All systems, with exception of SCDR and BDL,
are available in 1053 (Daisy-Chain)
configuration.
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These models, used in various configurations, will
produce tape drive systems from a single non-formatted
drive to multiple drive systems, including tape formatting
for generation and reading of ANSI, IBM and ECMA-
compatible tapes. The formatted version is designed to
work with 9-track 1600 bpi and 800 bpi NRZ| tape drives
and 7-track 200/556/800 bpi NRZ! tape drives.

The functional objective of the Series 1050 is to provide
easy system configuration by means of compatible and
interchangeable modules, consisting of industry standard
tape transports, interface boards, formatter electronics
and associated cabling. Any Series 1050 unit can be
easily configured from the basic drive mechanism (Model
1051) to master drive arrangement (Model 1053), consist-
ing of the transport mechanism, interface board, formatter,
and daisy-chain capabilities.

Two typical systems are shown in Figure 1-2. One is a
minimal single non-formatted drive and the other is com-
prised of a master tape drive with integral formatter (Model
1053); up to three slave tape drives (Model 1051/1052);
interface adapter, and associated cables. The interfaces
are industry compatible for either system configuration.

When used in conjunction with the integral formatter or
with a compatible external tape formatter, the Series 1050
is capable of either writing or reading a 9-track IBM-or-
industry compatible tape in the NRZI or phase encoded
(PE) formats; the 7-track NRZI format can also be accom-
modated. The Series 1050 offers complete compatibility
with 1ISO, ANSI, ECMA or IBM formats. Single tape speeds
between 12.5 and 45 ips are provided. The formatter can
handle intermixed drives of the same speed or at half
speed as shown in Table 1.1.

The system can read and write both NRZI and PE at
both standard and half speeds.

TABLE 1.1 TAPE SPEEDS

Standard Measurement Halt
Speed Speed
45 ips 225
375 ips 1875
25 ips 12,5
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! ¥
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DRIVE

|

MODEL 1051
DRIVE

Figure 1-2. MASTER/SLAVE CONFIGURATION

1.2 PHYSICAL DESCRIPTION (See Figure 1.1)

The Series 1050 Tape Transports are seif-contained
units designed to hinge mount in a standard 19-inch
RETMA rack. Figure 1-1 shows the physical configuration
of the tape transport. The design provides shallow box
mounting with the standard hinge assemblies. Other
mounting requirements can be accommodated. An
attractive vacuum-formed plastic facade covers the entire
top plate. The facade incorporates dust door with a see-
through tinted panel and nine operational controls with
indicators. These controls provide the necessary switch-
ing and starter indication functions for the system. For
detailed information refer to Section [Il Operation.

1.2.1 TOP PLATE (See Figure 1-3.)

The top assembly is the main support for the other
assemblies and sub-assemblies. The top plate is a
rugged, thick (13 mm), stress relieved cast aluminum
structure providing an extremely stable platform for the
tape path, and all components.
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To the back surface are attached the capstan and reel
motors, the compliance arm assembiies, the AC power
transformer, power supply, two reciifier bridges and the
main electronic assembly. A 48vdc power supply is also
available and mounts to this surface.

To the front surface of the top plate attach all the critical
tape components, the head, End of Tape/Beginning of
Tape sensors (EOT/BOT) and tape cleaner assemblies,
the facade and the control panel (membrane switch
assembly).

1.22 CAPSTAN MOTOR

The capstan motor is a basket wound motor-tachom-
eter combination with silver-graphite brushes for excep-
tionally long life. The low-inertia rotor motor uses little
power. The steel shaft is supported by dual precision ball
bearing sleeves. Run out, end play and shaft dimensions
are all tightly held tolerances.

The capstan motor is mounted to a precision plate
which is three-point mounted against the back of the top
plate. This arrangement permits precise adjustment of the
capstan perpendicularity to the tape path, eliminating tol-
erance build-up.
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1.2.3 REEL MOTORS

The reel motors are conventional, permanent magnet
DC motors with replaceable brushes. The Series 1050 45
ips top speed limit and dynamic servo offset enables the
use of a small-frame motor with inherent power savings.

As part of the supply-reel subassembly, a 360° reflect-
ing surface is provided for WRITE RING detection. The
360° surface is sensed optically to detect the presence of
the Tape Write-Enable Ring when it is installed on the tape
reel.

1.2.4 RETRACTOR MOTOR

The retractor motor is a DC motor used at low duty
cycle which operates through a gear train to drive the
compliance arms to the load position. This feature simpli-
fies tape threading.

1.25 COMPLIANCE ARM ASSEMBLY

The compliance arm assembly is contained in a cast
aluminum housing, mounted to the flat back surface of the
top plate. The assembly contains a ball-bearing-sup-
ported shaft holding the compliance arm on which is
mounted the arm position optical encoder. An aperture
directs the light, from a 100,000 hour rated incandescent
bulb (operated at 60% of rated voltage), to a pair of differ-
ential photo resistive cells.

1.2.6 SUPPLY REEL HUB

ree!l hub is an assembly of cast parts that

The supply ree! !
applies pressure radially outward through aresilient pad to
the supply reel. The hub locking device is designed for
easy operation, while providing firm holding. Reels can be

mounted and dismounted quickly and conveniently.

1.2.7 TAKE UP REEL

The take up reel consists of a hub with a single flange,
securely clamped to the take up reel motor. The absence
of the outside flange allows easy tape threading onto the
take up reel. As the tape is wound with constant tension
onto the take up reel, a rigid disc results which prevenis
the tape from being dislodged. A double flanged reel is
available upon request.

1.2.8 ROLLER GUIDES

There are two rollers which guide the magnetic tape
over the supply and take up reels. These guides are made
of Delran™ and mount to precision ground reference
surfaces. The guides are adjusted during alignment to
compensate for tape path component tolerances.
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1.2.9 CROWNED ROLLER GUIDES

The crowned roller guides are part of the compliance
arms. Based upon arm position, these guides buffer move-
ment of the tape between the capstan and the reels.
Perpendicularity is fixed by the compliance arm assembly
and height adjustment is provided to compensate for toler-
ance build-ups. The crowned surfaces of these guides
prevent tape-edge damage. Tape tracking more readily
centers on the roller crown. If the roller surface were flat,
the tape would shift and ride against the flange of the
guide.

1.2.10 CAPSTAN DRIVE WHEEEL

The capstan drive wheel is an aluminum wheel with a
coating of neoprene rubber. A collar, mounted behind the
wheel, prevents tape from falling behind the capstan dur-
ing threading. Capstan height is adjustable. The design
places the capstan in close proximity to the head, while
still providing sufficient spacing to produce excellent for-
ward and reverse skew performance. As a result, the tape
path has optimum dimensioning in this critical area, thus
providing excellent instantaneous speed variations (ISV)
and skew characteristics for new or old tapes.

1.2.11 HEAD GUIDES

The head guides are critically-spaced, single-edge,
chrome-plated guides precisely located about the head
which direct the tape into and out of the head area. These
guides are equipped with a “floating flange,” i.e., lightly
spring-loaded in order to keep the reference edge of the
tape against the tape reference plane of the transport.
Each tape has a “signature” as a result of its slitting by the
slitting machine, which results in varying tape width (within
the standard tolerance). The floating flange is designed to
compensate for this variation and to assure that the refer-
ence edge of the tape is always in contact with the fixed
edge of the guide. 1t is to the fixed edge of the guides (the
reference plane) that the vertical position of all other tape
guides is adjusted.

*Delran is a registered Trade Mark.
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1.2.12 HEAD ASSEMBLY (See Figure 1-5.)

The head assembly, shielded by protective dust cov-
ers, consists of the read, write and erase heads. Also
located in this area are dual-edge ceramic tape clean-
ers, the reference plane tape guides, the photoelectric
end and the beginning of tape (EOT/BOT) detectors,
flux gate, and head azimuth adjusting screw.

The head, a compatible 9-track NRZ|/Phase Encoded
unit, has both a write gap and a read gap to permit read-
after-write verification. A full-width erase head is also pro-
vided to erase the tape by dc saturation in the reference
direction before passing over the write head. A seven
track read-after-write head is also available.

The dual-blade ceramic tape cleaner contacts the
oxide side of the tape, removing any deposited debris
which would cause head-to-tape separation and result in
data dropouts.

EOT/BOT detection is accomplished optically. Photo
transistors detect light reflected from the EOT or BOT
markers. A reflective surface (normally blocked by the
tape) is attached to the top of the tape cleaner and is
sensed by the EOT and BOT photo transistors when no
tape is present.

The flux gate is a copper-ferrite material mounted in a
spring tensioned plastic housing. Purpose of the flux gate
is to minimize any cross feed from the write to read head.

1.213 ELECTRONICS

With the exception of the power supply assembly and
associated parts, and various sensor P.C. boards the
entire transport electronics package of the Series 1050 is
contained on one main electronics board. The main elec-
tronics assembly includes: write electronics, read elec-
tronics, control logic, servo systems for the take-up,
supply, capstan and arm retractor motors and voltage
regulators for the various electronic power supply require-
ments. The board is labeled to show the functional organi-
zation of the circuitry. Hinge mounting provides complete
access to components after the two retaining screws are
removed. |/O optional interfaces are attached directly to
the main electronics board.

1.2.14 FORMATTER (Optional)

The formatter is an electronic unit designed to be
mounted with the Series 1050. It is included in Models
1053 and 1054. This formatter provides generation and
reading of ANSI, IBM, and ECMA-compatible tapes. The
dual-mode formatter is designed to work with 9-track 1600
bpi PE and 800 bpi NRZI tape drives and 7-track
200/556/800 bpi NRZI tape drives.
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In all cases the formatter performs the basic functions of
formatting data written on tape and decoding data read
from tape. Error checking is performed on data read from
tape. The formatter can control from one to four tape
transports. The transports must be of same or half speed,
but can be a mix of different formats, 9- or 7-track and PE
or NRZI.

Interfacing and operation of the formatter is compatible
with industry standard. However, it is possible to repro-
gram the formatter to suit customer requirements. The
formatter is contained on one PC board 18 inches by 10
inches.

Alltiming during start and stop and during read and write
operation is controlled by one master crystal oscillator.
There is no monostables and no R-C timing networks. See
4050 formatter manual for details.

1.2.15 POWER SUPPLY AND VOLTAGE REGULATORS

The power supply consists of the filter subassembly,
power transiormer and rectitiers. A second reciifier is
installed and is used to generate the power boost for
formatted units. Each element is individually mounted to
the rear of the top plate. The main line circuit is fused and
an input power line filter is provided for noise reduction.
Unregulated + 20vdc power is generated by the supply for
unregulated requirements and for application to the vol-
tage regulators. In addition an unregulated voltage is gen-
erated for the formatter power boost circuit. Individual
fuses, mounted on the main electronics board, are pro-
vided for the 20 volt lines and formatter boost voltage. A 5
amp fuse is also installed to protect the retractor motor
circuit.

The voltage regulators, power boost transistor and
motor-drive power transistors are mounted on a heat sink
assembly on the main electronics board. The regulators
produce + 15vdc and +5 vdc power outputs, the power
boost transistor enhances current capability of the + Svdc
for the additional requirement of the formatter unit when
installed. DC power for all interfaces which mount on the
transport are supplied from these regulators.

The input power filter assembly enables easy change of
the input voltages (100, 120, 220 and 240vac). All compo-
nents are designed to meet U.L. and C.S.A. standards. the
Series 1050 system meets standards set for component
recognition under UL478, and for certification under C.S.A.
C22.2 No. 154.

An optional 48vdc converter is available. See Section
2.7.2 and Section 4.8.
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1.3 FUNCTIONAL DESCRIPTION OF BASIC SERIES
1050 DRIVE (See Figure 1-6)

This section provides a functional description for the
transport portion of the tape system. See 4050 manual for
formatter operation.

1.31 WRITE ELECTRONICS

The write electronics network receives NRZ| or PE data
from the formatter and converts the signals to write current
levels for application to the write head. A write deskew
feature provides variable delays in each channel to com-
pensate for head mechanical tolerances. Write deskew is
performed for both NRZI and PE modes.

1.3.2 READ ELECTRONICS

The read electronics receives analog signals from the
read head via a shielded flat cable. The read signals are
then amplified, detected and converted to NRZI and PE
digital wave trains for transfer to the tape formatter or
external controller. Read deskew is performed in the NRZ|
mode.

1.3.3 CONTROL LOGIC

A single F8 microprocessor chip serves as the primary
control element in the Series 1050. The program is stored
in 2K of on-chip ROM and uses a 4 MHz crystal for primary
clock pulses.

An added feature of the microprocessor is built-in-
diagnostics which allows set-up and exercising of the
Series 1050. (See Section VIi, Testing, for complete des-
cription.) It should be noted, that this microprocessor con-
trol provides superior reliability and reduces mean time to
repair (MTTR) to unplug and plug the microprocessor.

1.3.4 POWER-FAIL

A power fail relay is mounted to the main board assem-
bly. When power fails, a sensor lamp/LED fails or the
compliance arms go into limit, the relay disconnects the
motors and the servo amplifier and short circuits the motor
terminals, giving a dynamic braking effect. The relay is
initially switched on when the load switch is pushed and
remains on during normal operation.

135 1/O CONNECTORS

The |/ O connectors on the main electronic board, J111
(Control), J112 (Write) and J113 (Read) interface to TTL
logic level signals, converted to industry compatible or

1N 8

special interfaces by the /O board assembly.
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1.4 DATA FORMATTING

For information on data formatting refer to formatter
manual. The data formatting of the Series 1050 System
conforms to industry standards. Figures 1-7 and 1-8 illus-
trate basic format followed for PE and NRZI methods
respectively. Figure 1-9 iliustrates the organization of
blocks on the tape and the track spacing for 9-track PE
and NRZI and 7-track NRZI.

1.5 OPTIONS
Options for the Series 1050 fall into two categories:
a. Configuration at time of order.
b. Jumper Selectable.

1.5.1 OPTIONS AVAILABLE AT TIME OF ORDER

Basic Models:
See Page |-

Basic Configurations:

125 ips These low speeds require
18.75 ips component changes.

25'5 :gz These speeds are settabie by
45, ips electrical adjustments only.
Cables:

Multiple Transport Cables
One set is required for each additional drive.

Interface:
“3M Type" flat ribbon cable

1.5.2 OPTIONS AVAILABLE THROUGH
SWITCH SETTINGS OR JUMPER PLACEMENT

See Tables2.3 and 24
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FIGURE 1-7. PHASE ENCODED TAPE FORMAT
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0.04" (Ymm)
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FIGURE 1-8. NRZI TAPE FORMAT
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NINE-TRACK PE TAPE MARK NINE-TRACK NRZI TAPE MARK

80 Flux Changes
at 3,200 fci Tape Tape
(40 PE 0-Bits) Tracks Tracks
4 4
(NRRRRRRNRRN 6 [ 1 6
(NERRRRRRARN 0 0
> D D
[RRRNRNRRARY] 2 2
IEERNRRNERY P > P
3 1 1 3
[ARRRRNRRARN] 7 Eight Bit Spaces — | le 7
ERERRRRRIEL 5 5

A PE tape mark is a special control block that
consists of ot least 80 flux reversals at 3,200 fci in
data tracks P, 0, 2, 5, 6, and 7. Tracks 1, 3, and
4 are dc-erased. For recognition, the tape mark

A nine-track NRZ| tope mark is a special control
block that consists of a character with 1-bits in data
tracks 3, 6, and 7, and an identical LRC character
eight bit spaces from it. No CRC character is written.
must contain at least 64 flux reversals in data tracks Although the tape mark is preceded by approximately
P, 0, and 5 (zone 1) or tracks 2, 6, and 7 (zone 2), 3.75* inches of erased tape, this gap is not a require-
with tracks 1, 3, and 4 (zone 3) dc-erased. Al- ment.

though the tape mark is preceded by approximately

3.75* inches of erased tape, this gap is not a require-

ment.

* Varies with tape unit s and mechanical adjustment.
' pe i

Tape Mark Block Format

1,600 fei Photosensing
Identification Burst Device
(PE Only)

SEVEN-TRACK NRZI TAPE MARK

Tope
Tracks

C
B
> “
[ 8
I 4
Four Bit Spaces —»|  he— 2
[ 1

A seven-trock NRZ| tape mork is o special control
block that consists of a character with 1-bits in
data tracks 8, 4, 2, and 1, and on identical LRC
character four bit spoces from it. Although the
tope mark is preceded by approximately 3.90*
inches of erased tape, this gap is not a require-
ment.

< Erase Head
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FIGURE 1-9. TAPE ORGANIZATION
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2.1 INTRODUCTION

This section contains installation information relating to
the Series 1050 Tape Transports. Included in this section
are the physical description, space requirements, unpack-
ing, assembly and installation procedures, required instal-
lation tools and equipment, interface requirements and
unit repacking procedures.

2.2 PHYSICAL DESCRIPTION

The Series 1050 Tape Transport is contained in a single
unit. Overall dimensions are illustrated in Figure 2-1. Host
systems will connect either to the /O board (1051 or
1052), the formatter connectors P124 and P125 (1053 or
1054) or the optional interface mounted on transport. The
control panel is mounted on the front of the unit. (See
Figure 2-5.)

2.3 ACCEPTANCE OF DELIVERY

Prior to accepting delivery, a careful inspection of the
shipping container must be made. Innovative Data Tech-
nology ships all tape transports in single box containers.
A severe gouge, abrasion or scratch, a badly battered
corner or edge, constitutes evidence of mishandling that
may have damaged the unit. If there is any damage to the
shipping container, a note of such must be signed by the
carrier's representative acknowledging the damage before
delivery can be accepted. FAILURE BY THE USER TO
REPORT THIS TO THE CARRIER WILL VOID IDT'S
RESPONSIBILITY IN CASE OF DAMAGE.

2.4 UNPACKING INSTRUCTIONS

Each tape transport system is shipped in a container
29% inches wide by 28 inches deep by 36" inches high.
The shipping container is a 350-Ib. test weight box with a
top and a bottom molded foam insert.

NOTE

In preparing to unpack the tape transport, provi-
sions should be made to retain the shipping con-
tainers and packing materials if it should become
necessary to repack the unit for shipmentto another
installation site or return it to manufacturer for
repair. FAILURE TO SHIP THE TRANSPORT WITH-
OUT THE SHIPPING FRAMER CAN CAUSE SER-
IO0US DAMAGE WHICH WILL NOT BE COVERED BY
IDT WARRANTY.

241

Figure 2-2.

Figure 2-3

Figure 2-4.




NOTE

Due to the size and weight of the shipping container it
is recommended that the unpacking procedure be
performed by two men.

The following procedure is recommended for unpacking:

1. Move the packaged unit into the room where it will
be installed or tested.

Select an area of sufficient size to allow two persons
to freely handle the container.

Open the carton, fold back the flaps, and turn carton
over. (See Figure 2-2)

Lift off carton. (See Figure 2-3) (SAVE)

Remove foam blocks and lift out. (See Figure 2-4)
(SAVE)

2.

&~

CAUTION

Observe Caution notice.

6. Save carton, foam blocks and shipping frame for
possible reshipment.

Tape transport is now sitting in the shipping frame,
ready for receiving inspections. NOTE: Shipping
frame is connected to transport by 3 alien head
screws M5x35. BO NOT add a fourth screw although
hole is available.

7.

2.5 RECEIVING INSPECTION

Whether or not any damage to the shipping container
was noted, a thorough inspection of the tape transport is
essential prior to the application of power.

Visually examine:

e Facade for scratches, cracks or abrasions.

e Control panel for broken indicators or damaged
switches.

e Rear assemblies for damaged connectors.

e Bent brackets.

If any scratches, abrasions, dents, cracks or evi-
dence of damage is noted, notify the responsible carrier
and Innovative Data Technology immediately.

2:2

NOTE

To avoid cancellation of the Warranty, DO NOT apply
power to a unit that has been dropped or damaged.
Notify Innovative Data Technology requesting infor-
mation as to disposition of the damaged unit.

In the event that a claim for reimbursement of damaged
cost becomes necessary, the following should be noted:
o All shipping materials should be retained for evidence
of damage.
e Claims for reimbursement must be filed BY THE
USER with the carrier immediately after arrival of
shipment.

2.6 SPACE, ENVIRONMENT AND POWER
REQUIREMENTS

2.6.1 SPACE REQUIREMENTS

As indicated in Figure 2-1, allowance should be made
for working access. There should be sufficient space to
the left and front of the unit to allow for full opening of the
unit on the mounting hinges. The unit is designed to fit
vertically in a standard 19-inch equipment rack. The unit
may also be mounted horizontally in a 24-inch equipment
rack. Mounting holes are provided for either position inthe
top plate casting.

2.6.2 ENVIRONMENT

The tape transport is to be operated in an ambient
temperature range of +36 degrees F to +122 degrees F
(+2°C to +50°C). It is recommended that any heat dissi-
pating devices be mounted above the unit to avoid
exceeding their temperature limits. The device may be
exposed non-operationally to temperatures between -50
degrees F and +160 degrees F (-45°C to +71 °C). Humid-
ity conditions from 15% to 95% (non-condensing) are
suitable for operation of the Tape Transport System.

The Series 1050 has been tested and found to comply
with FCC requirements for Class “A” devices. The tests
were conducted utilizing shielded output cables with the
cable shield attached to the chassis ground of tape
transport.

The ultimate obligation for compliance of any system
lies with the user of the system; therefore, any deviation
from the use of shielded cables should be fully tested to
insure against non-compliance.



2.6.3 POWER

The input power requirements for the Series 1050 Tape
Transport are selectable from 100/120/220/240 +10% at
a power rating of 300 watts maximum for 1051 or 1052,
500 watts maximum for 1053 or 1054, and 600 watts
maximum with mounted interfaces. For DC units, power
requirement is 48 vdc, -6 +8v 10 AMPS peak.

2.7 INITIAL CHECKOUT PROCEDURE

Initial procedures for power-up and system checkout
are as follows. It is not necessary to mount the tape
transport in the equipment rack for thesetests. The follow-
ing tests may be performed with the tape transport
mounted in the shipping frame.

2.7.1 PRIMARY POWER APPLICATION (AC)

AC primary power line is applied to the tape transport via
the power cord included with shipment. This cord should
be connected between the receptacle at the rear of the
power supply and the appropriate power source (100, 120,
220, 240 volts). If the wrong line voltage is specified on the
identification label as shown in Figure 2-7-2, ltem 9, refer
to Figure 2-6 and perform the following procedure.

1. Slide the protective fuse cover (located at the rear of
the power supply) upwards to uncover the line
power fuse.

. Remove the fuse by pulling the FUSE PULL tab.

3. Remove the voltage selection PC board. Re-

orientate the board so that the desired voltage value
appears at the upper left side (See Figure 2-6). Rein-
stall the board in the slot.

4. Reinstall a fuse of the proper value (See Fig. 2-6),

then slide the protective cover back in place.

no

2.7.2 PRIMARY POWER APPLICATION (DC)

This option provides operation with 48 Volt DC power
source. The drive’s configuration is as the standard AC
unit, but with the usual power input, filter, power trans-
former, and rectifiers replaced with a 48 Volt DC-to-DC
converter. This converter is located in the place of the
usual AC power transformer and provides the terminals for
input power and housing for the switch-circuit breaker.

2.7.2.1 INSTALLATION AND HANDLING

Figure 2.5.1 shows the power terminal strip, including
terminals for: Power latch, -48V source, chassis ground,
and =48V return connections. These connections are
located approximately in the center of the tape drive. It
may be necessary to open the main electronics circuit
board to gain access.

FIGURE 2-5 CONTROL PANEL
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2.7.22 INPUT POWER CONNECTIONS

—48vdc return on drive connects to positive of external
power supply.

—48vdc on drive connects to negative of external power
supply.

If external power supply has a chassis ground, connect
it to chassis ground of tape drive.

Power latch (optional) connects to -48vdc return to
disable power On/Off switch on tape transport control
panel.

2.7.2.3 INPUT POWER REQUIREMENTS
-42 to -56 volts DC, -50 volts DC nominal.

10 amps peak, 3 to 8 amps average, depending on input
voltage and tape motion.

2.7.3 INITIAL CHECKOUT

The functions of all controls and indicators are des-
cribed in Section I, Operations. The following procedure
is provided to verify that basic transport functions are
operational, either before the unit is installed in the equip-
ment rack, or before system interface cables are
connected.

1. Check the identification label at the rear of the top
plate (See Figure 2-7-2) to verify that the primary
power reqguirements coincide with the line voltage at
the instaiiation site. if power requiremenis must be
altered, refer to Figure 2-6. (For AC input)

NOTE

DO NOT install tape before or during Operation
Quick-Check sequence.

5. Observe the operation of the various servos. The
reels will run forward for approximately five seconds,
then reverse. During the above check, the retractors
will retract and the capstan will rotate forward and
reverse. The object of this check is to verify that all
servos are functioning. (See 7.21c. for exact
motions.)

Momentarily depress RESET to exit check. (Hold in
RESET for a few seconds.)

Install a magnetic tape on the transport as described
in Section 1.

Depress LOAD switch. Verify that the tape advan-
ces to load point and halts. The LOAD and ON LINE
indicators should now be illuminated. The 1600 LED
will be on if transport is jumpered for P.E. only. The
WRT EN LED will also be on if a tape with Write-Ring
was installed.

. Depress the RESET switch and verify that the ON
LINE lamp extinguishes.

Depress the FORWARD switch and verify that for-
ward tape motion occurs.

Depress the REWIND switch. Verify that the tape
returns to load point and halts. The ON LINE indica-
tor should remain extinguished.

Depress the ON LINE switch and verify that the ON
LINE indicator lights.

Depress RESET and verify that the ON LINE indica-

10.

11.

12.

13.

2. Connect the power cord between the receptacle at tor extinguishes.
the rear of the power supply and the appropriate line 14. Depress REWIND switch, the tape unloads. Depress
power outlet. Connect DC lines per Figure 2-5-1 for the POWER switch. The initial checkout procedure is
DC units and switch circuit breaker to ON. now complete.
3. Apply primary power by depressing PWR switch.
4. Enter Operation Quick-Check by depressing WRT
EN and LOAD switches together with no tape
mounted.
Figure 2-5-1
-48VDC ' CHASSIS | POWER
RETURN GROUND -48VDC LATCH
a e
M ZZ
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THIS NUMBER SHOWS
VOLTAGE SELECTED

VOLTAGE SELECTED

1. Slide open fuse cover and pull fuse tab.

2. Select operating voltage by orienting PC Board to desired position by flipping and/ or rotating Board so
that is voltage shown on top left side, and push Board back into module slot.

3. Rotate fuse — pull back into normal position and reinsert fuse into holder, using caution to select
correct fuse value.

4. For 100 and 120 VAC use 6% AMP SloBlo Fuse.
5. For 220 and 240 VAC use 3 AMP SloBlo Fuse.

FIGURE 2-6. INPUT POWER VOLTAGE SELECTIO
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SERIAL NO.

ASSEMBLY NO.

L
M

REV
J
K

N DIEGO. CA

PHONE (714} 270 3890
TWX {910) 335-1610

SERIAL NO.

Il

PART NO.

DENSITY (BPI)  SPEED (IPS)
50/60HZ J[‘2°’2“°V°L7jl
300 WATTS 2.50 AMPS

Made in USA
@: a
IMPORTANT

JUMPER MUST INSTALL WITH
TC 4050 FORMATTER

JUMPER MUST NOT BE INSTALLED
WITH NON-FORMATTED
CONFIGURATION

R

PART NO.

|

DENSITY [BPI]  SPEED IPS}

| 1l |

[ DC JI 48V DC J

Iaoown'rs ”6.0 AMPS J
Made in USA

THIS EQUIPMENT COMPLIES WITH THE REQUIREMENTS IN PART
150F FCCRULES FOR A CLASS A COMPUTING DEVICE.
OPERATION OF THIS EQUIPMENT IN A RESIDENTIAL AREA MAY
CAUSE UNACCEPTABLE INTERFERENCE TO RADIO AND TV
RECEPTION REQUIRING THE OPERATOR TO TAKE WHATEVER
STEPS ARE NECESSARY TO CORRECT THE INTERFERENCE.

METRIC DESIGN
USE METRIC HARDWARE ONLY

AND 2-7-2 FOR LOCATIONS

FIGURE 2-6-1. LABEL TYPES




HEADSERIAL NO. SKEW SETTINGS

CHAN. 0 3 5

BEEEEEEER
@ MULTIPLE VOLTAGE

EQUIPMENT

() VOLTAGE LEVEL
|select one)

100V 120V 220V 240V

O,

WARNING
REMOVE LINE CORD
LINE VOLTAGE 18 CONNECTED YO momrs
| BENBATH THIS SHIELD EVEN WHEN POWER
SWITCH IS IN THE OFF POSITION

(0)

FOR PROTECTION AGAINST FIRE HAZARD.
CAUT'ON REPLACE FUSE WITH SAME TYPE

#TO AVOID ELECTRICAL SHOCK. DISCONNECT SUPPLY
BEFORE CHANGING FUSE /e POUR PREVERIER LE GRN/YEL WIRE
CHOC ELECTRIQUE DEBRANCHER L ALIMENTATION SAFETY EARTH
AVANT DE CHANGER DE FUSIBLE. TERMINAL

D, (2)

SEE FIGURES 2-7-1 AND 2-7-2 FOR LOCATIONS

FIGURE 2-6-2. LABEL TYPES (CONTINUED)
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FIGURE 2-7-1. LABEL LOCATIONS DC MODEL
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FIGURE 2-7-2. LABEL LOCATIONS AC MODEL




2.8 MOUNTING PROCEDURE

The tape transport is designed for installation in a
standard 19-inch RETMA rack. The unit is supported by
two hinge assemblies attached to the left side of the top
plate assembly, and is held in place by a single pawl
fastener. This is referred to as a three point mounting (2
at mounting hinge and one at locking pawl). DO NOT
attempt a four point mounting. Mounting details are
shown in Figure 2-8. The following procedure is recom-
mended for installation:

1. Bolt support rack hinges to RETMA rack as
necessary. See Figure 2-8.

2. Remove Safety Block from plastic bag.

3. Place tape transport in horizontal position (on its

back). Remove three allen head screws to detach
transport from shipping support frame. (See Figure

2-15.)
CAUTION

Ensure that the equipment rack is secure against
movement or tipping. To avoid damage, lift the trans-
port only by the top plate. Do not support the weight of
the transport by using the PC board mounting frame
or other components as lift points.

4. Install nylon spacers on rack hinges. (See Figure
2-8.)

5. Hoist tape transport onto mounting hinges in
RETMA rack, then install safety block under lower
hinge. (See Figure 2-9.)

6. Latch tape transport chassis into place by rotating
pawl fastener in clockwise direction. (See Figure
1-4)

7. Perform cleaning procedures described in Section V.

8. Check instaliation to verify completeness.

NOTE

The safety block in Step 5 is not a structural support
member. lts purpose is to prevent the transport from
being inadvertently lifted from the mounting.

2.9 RESHIPMENT

When reshipment of a IDT System becomes necessary,
it should be packed in the shipping containers in which it
was delivered in accordance with the following procedure:

1. Remove unit from system installation.
2. Attach shipping frame. See Figure 2-15 for pictorial.

CAUTION

When attaching the tape transport to the shipping
frame, remove all obstructing objects (pawl fastener;
interface cables; etc.) between the top plate and the
shipping frame. If the attaching screws are tightened
when an obstruction is present, breakage or severe
warping of top plate may occur.

3. If the tape transport is to be packed for shipping
purposes, use the original shipping carton and
foam pads.

4. Secure outer carton. Prepare for shipment.

2.10 SUBSTITUTE SHIPPING CONTAINER

If the shipping frame but not the original container is
available, a suitable substitute may be constructed as
follows:

1. Select a heavy carton of correct size to snugly
accept the transport and foam pads.
2. Seal outer carton, prepare for shipment.

WARNING

DO NOT attempt to ship the transport without the
shipping frame.

IMPORTANT

The tape transport can be SEVERELY damaged if it
is shipped, even a short distance, in a cabinet.

IDT’s warranty is automatically voided when dam-
age is detected from this type of shipment.
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2.11 INTERFACE

The Model 1051 or 1052 uses three cables for intercon-
nection between the tape transport and externa! con-
troller. These cables are installed on the card-edge
connectors on the I/0 interface board,
and their pin assignments are specified in Table 2- .

2.11.1 INTERFACE DESCRIPTION

The Series 1050 has several interface options available
to the user. They vary from the minimal drive control,
unformatted data, and low power T2L levels to full opera-
tional control with complete formatted data, low impe-
dance line drivers and multiple drive interface. In all cases,
the electronics associated with the interface are housed
within the envelope of the Series 1050 tape transport
eliminating the need for additional external modules within
the system. The Series 1050 system conforms to IBM,
ANSI and ECMA formats, however, the channel identifica-
tion used by IBM and ANSI/ECMA is different. Table 2.1
shows the connection between the formatter input data
lines (FWDO-FWD7) and the track number.

Within the Series 1050 system, three interfaces are of
general user interest. They are: (1) between the user’s
interface and the Model 1053 or 1054 formatter; (2)
between the user’s formatted control and the Model 1051
and 1052 driver and (3) between IDT mounted (1053/
1054) interface and host system.

The remainder of this section gives the specification for

the interface between the user and the Model 1051 or -

1052 tape drives. This is the industry standard interface for
non-formatted tape drives. See Diagram section for all
(1051-52-53-54) 1/0O schematics and assemblies. .

For users of Model 1053 or 1054 interfacing refer to
4050 Formatter Reference Manual. See IPS 2600 Manual .
for IDT interfaces and connection to host systems.

Interface drivers and receivers for 1051 /1052 consist of
the networks shown in Figure 2-10.

Interface Logic convention is low=true (0.7 Volts max.),
false = high (2.0 Volts min.). Pulses are held true for a
minimum of 2.0 micro seconds.

2.11.2 DRIVE INTERFACE

Table 2.2 gives the signal names and pin assignments
for the interface between the Model 1051, 1052 drive and
the user. The same interface is used between slave drives
and between the master 1053 drive and the first drive.

2.11.3 DRIVE INTERFACE DESCRIPTION

Load on Line (LOL) (Option):
This is a pulse command which is enabled by rem-
oving standard jumper E26-E27 and inserting in
E24-E25. If tape is threaded, the drive wilt be made
ready to receive controls from the interface.

Overwrite (OVW):
This is a level which must be true for a minimum of
20 microseconds after the leading edge of a FOR-
WARD or REVERSE command and in conjunction
with the WRITE ENABLE (WRT), causes the drive to
perform an overwrite operation (sometimes called
edit function).

TABLE 2.1. CHANNEL IDENTIFICATION COMPARISON

i 9.TRACK
IBM ANSI/ECMA ANSI ANS| ASII
CHANNEL ENVIRONMENT TRACK NO. CHANNEL
FWDO 0 E8 7 Z
FWD1 1 E7 6 7
FWD2 2 E6 5 6
FWD3 3 E5 3 5
FWD4 4 E4 9 4
FWD5 5 E3 1 3
FWD6 6 E2 8 2
FWD7 7 E1 2 1
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Forward (FWD):

This is a level. When true and the transport is ready
and on line, the tape moves forward at the specified
speed. When the level goes false, tape forward
motion ceases. The start/stop velocity profile
(ramp) is trapezoidal, with nominally equal rise and
fall times.

Data Density Select (DDS):

This drive option is active only when the option is
enabled by inserting jumper in E30-E31. This allows
density control from host CPU. The level when true
causes the transport to operate in the high density
mode. When false, transport operation will be in the
low-density mode. If the remote density select
option is not enabled the drive will operate in one of
two modes, front panel control E28-E29 or perman-
ent high density mode (E32-E33). On 11-00200 and
11-00273 main electronic boards, a jumper options
is available that allows the drive to power-up in 1600
bpi and can be switched on front panel to 800
(NRZ!) density. (See Table 2.4

Reverse (REV):

This is a level. When true and the transport is ready
and on line, the tape moves in a reverse direction at
the specified speed. When the level goes false, tape
reverse motion ceases. If the BOT marker is
detected during a reverse, the reverse will be termi-
nated. if a reverse command is given when the tape
is at load point, it will be ignored.

NOTE

When BOT is detected during reverse, the tape will not
come to rest with the BOT marker in the same position
as after a load sequence. The maximum variation pos-
sible is 1 inch.

Data Density Indicator (DENY):

This level is true only when the transport is set for
high-density operation.

Rewind Command (RWD):

This is a pulse which, if the transport is ready and on
line, causes the tape to move in reverse at 200 ips
(average). When the tape passes the BOT tab. the
rewind tape drive mode will cease, and the load
sequence will be initiated automatically. f the tape is
already at load point when the REWIND command s
given, the command wiil be ignored by the transport.
If the remote unload option is enabled by removing
jumper E21-E22 and inserted in E21-E23; and if the
tape is at load point,a REWIND command will unioad
the tape.

OPEN
COLLECTOR

7438
74LS38

LINE
DRIVER

5V

74L814

LINE
RECEIVER

33012

FIGURE 2-10. USER AND/OR IDT DRIVERS AND RECEIVERS
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TABLE 2.2. INTERFACE CONNECTOR PIN ASSIGNMENTS,
MODEL 1051, 1052 CONTROLS AND STATUS

PIN ASSIGNMENT
LIVE RETURN

SIGNAL

CONNECTOR J101 - CONTROL

2
3
4
5
6
7
9
10
11
12
13
14
16
17
8

<@PecCHITIVZTrXITMOUOm-=

LOAD ON LINE (LOL)
OVERWRITE (OVW)

FORWARD Command (FWD)
DATA DENSITY SELECT (DDS)
REVERSE Command (REV)

DATA DENSITY INDICATOR (DEN)
REWIND Command (RWD)

WRITE ENABLE (WRT)

OFF-LINE Command (OFL)
ON-LINE STATUS (ONL)

REWIND STATUS (REW)

FILE PROTECT STATUS (FPT)
BEGINNING OF TAPE STATUS (BOT)
READY STATUS (RDY)

END OF TAPE STATUS (EOT)
DRIVE SELECT 0 (SLT 0)

DRIVE SELECT 1 (SLT 1)

DRIVE SELECT 2 (SLT 2)

DRIVE SELECT 3 (SLT 3)

CONNECTOR J102 - WRITE

<CHVWIIVZZTIrmmox»
—
N

* Given for reference only.

WRITE DATA STROBE (WDS)
WRITE AMPLIFIER RESET (WRS)
READ THRESHOLD 1 (TH1)*
READ THRESHOLD 2 (TH2)
WRITE DATA PARITY (WDP)
WRITE DATA 0 (WDO)

WRITE DATA 1 (WD1)

WRITE DATA 2 (WD2)

WRITE DATA 3 (WD3)

WRITE DATA 4 (WD4)

WRITE DATA 5 (WD5)

WRITE DATA 6 (WD6)

WRITE DATA 7 (WD7)
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TABLE 2.2. INTERFACE CONNECTOR PIN ASSIGNMENTS,
MODEL 1051, 1052 CONTROLS AND STATUS (CONTINUED)

PIN ASSIGNMENTS

SIGNAL
LIVE RETURN
CONNECTOR J103 - READ
1 A READ DATA PARITY (RDP)
2 B READ DATA STROBE (RDS)
3 C READ DATA 0 (RDO)
4 D READ DATA 1 (RD1)
8 J READ DATA 2 (RD2)
9 K READ DATA 3 (RD3)
14 R READ DATA 4 (RD4)
15 S READ DATA 5 (RD5)
17 U READ DATA 6 (RD6)
18 v READ DATA 7 (RD7)
10 L NRZ! STATUS (NRZlI)
11 M 7-TRACK STATUS (7TK)**
12 N SINGLE GAP STATUS (SGL)**
13 P LOW SPEED STATUS (LSP)
**Applicable to NRZI Operation only.

Write Enable (WRT):
This level must be true for a minimum of 20 microse-
conds after the leading edge of a FORWARD com-
mand, when the write mode of operation is required.
The leading edge of the FORWARD command
(delayed 20 microseconds) initiates a sample of the
WRITE ENABLE signal which resultsin turning onthe
write current. The read circuits are enabled 4 millise-
conds after the command. The write current will be
turned off by any of the following:
a. Rewind command while in the on-iine mode.
b. Switching to off-line mode.
¢. Power fail or broken tape.
d. Reverse command while in on-line mode.
e. A motion command with WRT false.

Off-Line Command (OFL):

This is a level or pulse which sets the transport to the
off-line condition, placing the transport under man-
ual contral. It is gated on the Interface Board only by
SELECT, allowing an OFF-LINE command to be
given while a rewind is in progress. An OFF-LINE
command should be separated from a REWIND
command by at least 2 microseconds.

On-Line Status {ONL):

2-16

This is a line which is true when the drive is on-line.
When true, the transport is under remote control.
When false, the transport is under local control at the
front panel.




Rewind Status (REW):
This level is true only when the transport is engaged
in any rewind operation including the load sequence
following the BOT marker detection.

File Protect Status (FPT):
This level is true if a supply reel is installed on the
transport which has the write ring removed.

Beginning of Tape Status (BOT):
This level is true when the BOT marker is under the
photosensor, the transport is on-line, and not rewind-
ing. After receipt of a FORWARD command, the sig-
nal will remain true until the BOT tab leaves the
photosensor area.

Ready Status (RDY):
This level is true only when the initial load sequence
is complete, the transport is on-line and not rewind-
ing. The transport is ready to receive a remote
command.

NRZI Status (NRZI):
This line when true indicates that the transport is
operating in the NRZI mode. When false, this line
indicates that tape transport is operating in the PE
mode.

7-Track Status (7TK):
This level when true identifies the selected tape
transport as a unit configured for 7-track
operation.

Low Speed Status (LSP):
This level when true identifies the selected tape
transport as a unit set to the lower speed of two
possible speeds within a multiple drive system.

End of Tape Status (EQOT)
This level is true when the EOT marker is sensed
by the photo-electric detector.

Drive Select (SLT 0, SLT 1, SLT 2 and SLT 3):

Drive selection is accomplished when either SLT
0, SLT 1, SLT 2 or SLT 3 is true. Allinterface drivers
and receivers in the addressed transport are con-
nected to the controller. Only one drive select
signal may be valid at a time. The address of a
drive is determined via DIP (dual-in-line package)
switch settings as described in Section Il, Table
23.

Write Data Strobe (WDS):
This is a pulse generated by the controller (NRZI
mode only) for each flux reversal to be written. The
standard drive accepts data present on the write
data line at the trailing edge of WDS. Write logic
then converts the NRZ| format data and writes the
character. In the Phase Encoded mode, data is
presented on the write data lines and a write data
strobe is required for each flux reversal to be

written. The selected edge of this pulse starts the
write process in the transport. It is assumed that
the data lines have settled at least 0.5 microse-
cond before the selected edge of the pulse occurs
and will remain steady until 0.5 microsecond after
‘the selected edge of the WDS puise.

Write Amplifier Reset (WRS):

This is a pulse. Whentrue, it resets the write ampli-
fier circuits on the leading edge. The purpose of
this signal is to write the LRCC at the end of a
record in the NRZ|I mode, causing the inter-
record-gap (IRG) to be erased in reference direc-
tion. The leading edge of the WRS pulse will occur
after eight character periods on a nine-track
transport (four character times on a seven-track
transport), after the selected edge of the write
strobe associated with the last character. WRS is
used in the writing process for the Phase Encoded
mode only for overwrite operations.

Read Threshold 1 (TH1) and Single Gap
Status (SGL):
These levels are given for reference only. Series
1050 drives are available in READ-AFTER-WRITE
configurations only. Within the industry these lines
are used with READ-WRITE (single gap) configu-
rations only.

Read Threshold (TH2):

This level is used during read to select a lower
than normal threshold. It is intended to be used
when trying to recover data from tapes which can-
not be read without error at the normal threshold
level. It must be made true prior to the forward
command. In no case should it be used for all
reading since noise in the IRG may be detected
causing paositioning errors.

Write Data (WDO through WPD):
These are levels which, if true from 0.5 microse-
cond before the selected edge of the write strobe
to 0.5 microsecond after the selected edge of the
write strobe will result inthe recording of dataifthe
transport is in the write mode.

NOTE

For the NRZI mode the CRCC is written by providing
the correct character, together with a write strobe,
four character times after the last data character of the
record. The LRCC is written using the WRITE RESET
(WRS) signal.
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Read Data (RDP, RDO through RD7): Read Data Strobe (RDS):

In the NRZI mode the individual bits of each data This is a pulse for each data character read from
character are assembled into parallel from by a tape. Note for the NRZI mode that the nominal time
one-stage deskewing register. The complete char- between adjacent RDS pulses averages;,'v, where
acter can be obtained by sampling these read data D = density and V = tape velocity. When phase-
interface lines simultaneously during the read strobe encoded data is being read, a read data strobe is not
period (RDS). The read data lines are prepared for available.

the next character by resetting 0.5 microseconds
after the trailing edge of the RDS. In PE mode these

lines contain the phase ‘encoded data read from 2.12 INTERNAL SWITCH AND JUMPERS
tape. Although when reading new tapes on the same
transport on which they were generated produces The Series 1050 transport is equipped with two DIP
transition spacing within the drives tolerances, con- switches on the 1/0 Interface board and a series of lift-off
siderable variation should be expected when read- jumpers on the main electronics board and |/ O board. The
ing tapes of unknown age, use and origin. For NRZ| positions of these switches and jumpers are preset at the
mode the RDS and the corresponding read data factory and normally require no further attention by the
lines can indicate, for any two adjacent characters, user. 1/0 DIP switch and jumper options are defined in
spacing from approximately 50% to +150% of the Table 2.3. Main electronic board jumper connections are
nominal spacing. For phase encoded tapes, des- listed in Table 2.4. Both tables show the as-delivered
kewing logic should be capable of tracking varia- configuration unless specified differently at time of order.
tions up to +50% of the average spacing beween two Figures 2-11, 2-12, 2-13 and 2-14 show jumper positions
adjacent flux reversals. for different configurations.

TABLE 2.3

JUMPER FUNCTIONS ON I/0O BOARD

JUMPER STANDARD JUMPER
SELECTION JUMPER FUNCTION CONFIGURATION

11-00266 1/0 ASSY
E1-E2-E3 Latched or Normal EOT Status | E2-E3 (Normal) 11-00092 |/0 ASSY

11-00003 1/0 ASSY
E4-E5-E6 Latched or Normal EOT Status | E5-E6 (Normal) 11-00025 1/0 ASSY

E1-E2-E3 Special Dual Speed or E1-E2 (Normal) 11-00025 I/O ASSY
E4-E5-E6 Normal Single Speed E4-E5 (Normal) 11-00003 1/0O ASSY
E4-5/E6-7 | Automatic Load - On Line E4-E5 (Normal)
11-
(Normal) E6-E7 (Normal) 1-00266 1/0 ASSY

2-18



TABLE 2.3 (CONTINUED)

STANDARD SERIES 1050 |/O BOARD DIP SWITCHING FUNCTIONS

SWITCH SWITCH STANDARD
LOCATION POSITION | FUNCTION WHEN IN ON POSITION POSITION
1M 1 For special factory use Off
(11-00003) 2 Provides On-Line and Select Gating On
ASSY
814 3 Unused Off
{(11-00092) 4 Unused Off
a 1:%%2\{66) 5 Enables Select Transport 0 On
B19 6 Enables Select Transport 1 Oft
(1 12)808035) 7 Enables Select Transport 3 (NOTE Off
. 8 Enables Select Transport 2 Off
1 Unused On
1E 2 Disables Low Speed Status On
(11-00003 1/0) ) :
ASSY 3 Disables Single Gap Status On
00/8;5 o 4 Disables 7 Track Status* On
11-
( ASSY ) *Off for 7 Track Transport
B9
(11-00266 1/0)
(11-00092 1/0)
ASSY
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TABLE 2.4 STANDARD SERIES 1050 MAIN

ELECTRONIC JUMPER FUNCTIONS

17

j/

J! STANDARD
JUMPER PECIAL 9 TRACK
SELECTION JUMPER FUNCTION CONFIGURATION CONFIGURATION
E1-E2-ES3 Special factory testing (not for use by user) /E1 -E2 E2-E3
E13-E14-E15 Special factory testing E13-E15 E13-E14
E16-E17-E18 Selects “OFF LINE" operational tests (Section VHi) /54-6—% E16-E17
E21-E22-E23 Tape Remote Unload (special for BDL/GPIB and SCSi interfaces) k E21-E23 )
E24-25-26-27.] Load ON-LINE remote capability (special for BDL interface) E24-E25 E26-E27
E28-E29* 800/1600 density select from front control SW. (Powers up in 800) @
E30-E31* Density select from the host system - special configuration E30-E31 Open
E32-E33* 1600 density at all times (No Control) special configuration E32-E33 Open
E34-E35 Read after write head configuration E34-E35
E36-E37 This jumper required for 7 TRACK operation only E36-E37 / Open ‘
E35-E46 This jumper must be in for 7 TRACK operation only (See Fig. 2-14) E35-E46° E46 Open
E47-E48-E49 1600 density on Power-Up. 800 selectable from front control switch @A E47-E48
E-50-E51 Jumper required for all formatted transports (Open for 1051 and 1052) B

“Only one of these functions can be selected on each transport
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SPECIAL MANUAL CONTROL INHIBIT

The “Manual Control Inhibit” (M.C.L.) is designed to eliminate operator interference while the tape drive is on-line and
under computer control.

To initiate M.C.I. two conditions are required from the computer:
1. FLOL input to the tape drive is a continuous low (True).

2. FTADO and FTADI inputs to the formatter are a continuous high or open. The high on these input lines indicates to
the transport that drive “O” is being selected.

Two parameters are also required on the tape drive:
1. The 8 position dipswitch on the |/O board has switch 5 On (selecting drive “O").

'2. The remote on-line option is initiated by installation of a jumper plug in E24-E25 (no jumper in E26-E27), at location
16-S, on the component side of the main electronic board.

Upon completion of the four stated parameters, the tape will no longer respond to the transport reset control switch while
it is commanded on-line via the computer. In addition, if the transport is a DC type (48vdc) then the transport power switch

can also be locked-out via the power latch option incorporated in the DC/DC power supply (see DC power supply
description).
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FIGURE 2-11. MAIN ELECTRONIC BOARD (COMPONENT SIDE) 9 TRACK JUMPERS CONFIGURATION
FOR 1051/52/53/54 AND SCDR TRANSPORTS

49 48 47 LOCATION
o[oJo] 5P

26 27| [0 © 6 |4 |5 | [0 O OF—CABLE
24|25 o O 15[13[14| 0|0 ©
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35[34| |o © 12 [10 |1l | |0 O O[—CABLE
36(37| O O y 18 (16 [I7| o]0 O
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28(29| 1© O <r”From | 23]21 [22]| oo ©
30[31'] O O FRONT SW. LOCATION 17J

o ol—
32133] (2 0S99 ONEY & ONE OR ANOTHER
LOCATION 16S ' NOT BOTH

FIGURE 2-12. MAIN ELECTRONIC BOARD (COMPONENT SIDE) 9 TRACK JUMPERS
CONFIGURATION FOR 1053/1054 BDL

49 48 47 LOCATION

olo ol ISP

26(27| o o 6|4|5| |0 o oF—cCABLE
24(25| |0 o 1I5(13{14| oo o
46 0O 0 97 |8 | X ® ®— CUTPINS
35|34| |0 © 121011 | |]O O OF—CABLE
36(37| O O 800/1600 18|16 17| o|o o

[ - |
28{29| 10 O1 cpl. FroM | [23]21[22] |0 ofo
30{31| O o FRONT SW. LOCATION 174
32|33] {0 01600 ONLY

~—--" NO SEL. ONE OR ANOTHER
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FIGURE 2-13. MAIN ELECTRONIC BOARD (COMPONENT SIDE) 9 TRACK JUMPERS CONFIGURATION
FOR 1054 SERIES GPIB AND SCSI INTERFACE

49 48 47 [OCATION

olo o| ISP
26 | 27 O O 6 |4 1|5 O O o[CABLE
24 125 O O 1511314 0|0 O
46 O O 9|78 X X X CUT PINS
35| 34 O o0 12 10|11 O O O I-CABLE
36 |37 OO0 18|16 |17 0|0 O

: T~ ~ +—800/1600
28(29| |o o} SEL{FROM 23|21 |22]| [0 o]0
30|31 © O FRONT SW.\ | geptioN 174
32|33| {0 O 1600 ONLY |
T NO SEL. ONE OR ANOTHER
LOCATION 16S NOT BOTH
FIGURE 2-14. MAIN ELECTRONIC BOARD (COMPONENT SIDE) 7 TRACK JUMPERS
CONFIGURATION FOR 1051/52/53/54 TRANSPORTS

49 48 47 LOCATION

olo o] I5P
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46 o Ne 91718 X B X—CUT PINS
35|34 Oo|0O 12 110 | Il O O O—CABLE
36|37| |0 © 18|16 17| o|lo o
28129 OO0 23121 |22 0|0 O
30| 31 OO LOCATION I7J
32 33 ©o NOTE:
LOCAT'ON 16 s Position 4 on dipswitch at location *B9 on 11-00092 |/0 Board

must be in OFF position for 7 Trk operation.

*A7 location on 11-00025 |/0 Bd.
*IE location on 11-00003 1/0 Bd.
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FIGURE 2-15. SHIPPING FRAME ATTACHMENT
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SECTION il
OPERATIONS



3.1 INTRODUCTION

This section contains a description of the controls and
indicators and the operating instructions for the Series
1050. A thorough knowledge of this section will enhance
the user's operational and maintenance capabilities.

3.2 CONTROLS AND INDICATORS

The Series 1050 is equipped with a complete set of
controls and indicators for iocal operation. The switch
assembly is shown in Figure 3-1. The power switch is a
UL. approved device which is a toggle-in-position,
lighted-when-on switch. Additional momentary mem-
brane switches are provided for: LOAD, ON LINE,
REWIND, 1600 CPI, FORWARD, RESET, and TEST. WRITE
ENABLE is an indicator which illumines when write ring is
installed on the supply reel and an initial load operation is
entered. The functions of these switches and indicators
are defined in Table 3.1. It should be noted, when in the
test mode, the function of these switches are redefined.
(Test functions are described in the Test Section.)

3.3 TAPE LOADING PROCEDURE

When loading tape on the Model 1050, the supply reel is
mounted on the bottom hub, and the upper hub serves as
the take-up reel. The maximum supply reel size is 105
inches in diameter. Recording can be accompiished oniy
when the write-enable ring is installed in the supply reel.
Figure 3-2 illustrates the required tape path.

3.3.1 TO LOAD TAPE

a. Open the dust cover door and lift the reel retention
lever on the lower hub.

b. Press the supply reel against the back flange of the
hub and push the reel retention lever back into
position.

c. Thread the magnetic tape over the path shown in
Figure 3-2. It will be necessary to push the flux gate
to the left when routing the tape through the head
assembly.

d. Wrap the tape leader onto the take-up hub to allow
winding with a clockwise rotation. Wind 5 or 6 turns
on the take-up hub, otherwise tape will unwind dur-
ing ioad sequence.

3-1

3.3.2 ADVANCING TAPE TO LOAD POINT

After the magnetic tape has been threaded in accor-
dance with paragraph 3.3.1, it must be advanced to the
load point using the following procedure:

a. Toggle PWR to ON, then touch LOAD switch. The
tape will move in the forward direction until the load
point is detected.

b. Verify that the tape halts and the LOAD and ON LINE
indicators are lighted. The tape is now positioned at
the load point and the transport is ready to receive
external commands. WRT EN will be lighted if write
ring is installed on tape reel.

CAUTION

The dust cover door should remain closed while the
tape is loaded. Performance may be adversely
affected by contamination.

3.3.3. TAPE REMOVAL PROCEDURE

To unload the magnetic tape from the transport, perform
the following procedure:

NOTE
If the PWR indicator is lighted, begin at step b.

a. Depress the PWR switch and verify that the PWR
indicator lights. Press the LOAD switch and allow
load sequence to terminate.

b. Press RESET, then REWIND switch. After the tape
halts at the load point, press REWIND again; tape will
rewind onto the supply reel, then motion will halt.

c. Depress the PWR switch. Remove the supply reel by

lifting the reel retention lever.



TABLE 3.1 CONTROL AND INDICATOR FUNCTIONS

NOTE: All switches, except power, are pressure sensitive membrane type.

INDICATOR/CONTROL

DESCRIPTION

POWER

Toggle type indicator switch. Lighted button signifies that line power is applied,
switch remains toggled when activated.

LOAD

Momentary-closure indicator switch. Lighted indicator (LED) signifies that tape is
positioned at load point. Activation of switch immediately after power application
initiates the following actions:

1. Compliance arm retractor lowers arms to the operating position and tension
is applied to the tape.

2. Forward tape motion occurs at approximately 60 inches per second. (Load
speed)

3. Tape motion halts upon detection of load point with the BOT mark in the photo
sensor. If the BOT mark is not found within 10 seconds, motion switches to
rewind until load point is detected. Load mode is then re-entered and tape is
positioned at load point. (No marker on tape will cause tape to rewind off.)

4. Tape transport is now on-line and ready to accept external commands.
LOAD and ON LINE indicators should be lighted.

LOAD switch is disabled after the initial load sequence. Load sequence may be
halted by pressing RESET.

ON LINE

Momentary-closure indicator switch. Indicator lights at end of initial load
sequence to indicate that transport is on-line and ready to accept external
commands. When ON LINE is activated, all controls except RESET and POWER
are disabled. To make the Drive off-line and activate panel controls, press the
RESET switch. Transport can be return to an on-line condition by pressing ON
LINE switch. (For BDL and RDL operation this light indicator will also verify power
on check.) (See IPS 2600 Manual)

REWIND

Momentary-closure indicator switch. Indicator lights during rewind sequence. If
tape is not at load point, activation of switch causes tape to rewind until load point
is detected. Motion halts, then tape is repositioned to load point and rewind
sequence is terminated. If tape is at load point activation of REWIND causes the
unloading of tape to the supply reel. REWIND switch can be activated only while
ON LINE indicator remains unlighted. Rewind operation can be halted by pressing
RESET switch,

1600 CPI

Momentary-closure indicator switch. Lighted indicator signifies that transport is
operating in 1600 CPI (characters per inch) phase-encoded mode. Unlighted
indicator signifies that transport is operating in NRZ| mode. The switch is enabled
by first depressing RESET then 1600 CPI. NRZI mode can also be reselected by
pressing RESET then 1600 (indicator will be off).




TABLE 341

CONTROL AND INDICATOR FUNCTIONS (CONTINUED)

INDICATOR/CONTROL

DESCRIPTION

WRITE ENABLE

Indicator only. Signifies that write enable ring is present in tape supply reel. (Active
switch in test mode only.)

FORWARD Momentary-closure indicator switch. Indicator lights when tape motion is in
forward direction. When transport is off line, FORWARD switch can be used to
initiate forward tape motion. Tape will stop when EOT mark is detected. Tape
motion will also be halted when RESET is depressed.

RESET Momentary-closure switch. Used to activate following functions:

1. Take transport off line.
2. Use with 1600 CPI switch to change density mode.
3. Halt tape motion, except during unload.
4. Use with test switch to initiate test modes.
TEST Momentary-closure indicator switch. Indicator lights when pressed after RESET

has been pressed. Switch is used only during “Self Test” and Operational Tests.
(See Section VII)
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FIGURE 3-2. MAGNETIC TAPE PATH DURING THREADING

(Compliance arm retracted)




SECTION IV
THEORY OF OPERATION



4.1 INTRODUCTION

Basic operational theory describing the Series 1050 is
given in this section.

The Series 1050 is a compliance-arm type synchro-
nous digital tape transport which generates and reads
ANSI, IBM, and ECMA compatible tapes in both PE and
NRZI formats and in both 7-track and 9-track versions. in
all cases, data format and computer interface require-
ments are performed by electronics not provided with the
basic model. However, an integral formatter is incorpo-
rated with the Models 1053 and 1054. The scope of this
discussion is limited to the transport electronics.

4.2 DESCRIPTION

Performance specifications applicable to the Series
1050 are shown in Table 4.1. Provisions within the unit
permit operations with or without daisy-chain capabilities.

Magnetic tape units are peripheral components in data
processing systems requiring storage and retrieval of vast
amounts of data without errors. The Series 1050 has been
designed for easy operation with industry compatible
interface standards and simple maintenance. Safeguards
are built-in for tape handling protection during normal
operation.

Mechanical and structural integrity are developed by a
single-casting, strain relieved top plate, which supports all
mechanical and electrical components. Uniform tape ten-
sion is maintained over all dynamic operating ranges up to
tape speeds of 45 inches-per-second (IPS) by two com-
pliance arms and reel control servo loops of superior
performance.

Normal operation of the tape unit is under computer
control. When the tape unit is off-line, tape motion may be
locally controlled by the operator with push buttons on the
front of the machine. Indicator lights provide status infor-
mation which identify specific system operating conditions.

Speed and tape movement direction is determined by
the capstan servo in response to computer or local com-
mands. For proper operation, the tape must be acceler-
ated, traversed, and decelerated in a precise manner. The
inertia of the tape on the reels prevents the reels from
starting as quickly as the capstan, therefore a length of tape
is stored in two loops over spring actuated compliance
arms. Rapid tape acceleration or deceleration is compen-
sated by shift in position of the low-inertia compliance arms
during the time required for reels to match capstan motion,
while maintaining tape tension across the head.
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Reflective markers affixed near either end of the tape are
photo-electrically sensed to prevent either end from being
pulled from the reel, except when the tape is unloaded by
the operator. This sensor station indicating end-of-tape
(EOT) or beginning-of-tape (BOT) is located near the
read/write head assembly. Status lines are provided, indi-
cating the type of marker to the computer.

To assure that data on tape will be read correctly, the
tape is cleaned just before passing over the head. The tape
cleaner is a pair of ceramic blades which scrape dirt or
oxide deposits from the tape.

Series 1050 operating principles are covered by the
following paragraphs in order of the major functional
blocks, which are:

Power Supply
Capstan Drive
Reel Drive

Control Electronics
Data Electronics

ok wn =

4.3 POWER SUPPLY (DWG. No. 01-30273, Sheet 1)

Developing power for the complete synchronous tape
transport for AC input power are the following power
supply subassemblies:

e External AC power input filters — Provides common-
mode powerline noise filtering and selectable vol-
tage taps.

e Transformer (T1) and Rectifier (CR1) — Which
develop the raw DC power.

Filters (PCB Assy. 11-10034-0 — DC filters.

e Regulators — Located on a heat sink mountedto the
main electronics printed circuit board.

e Power Switch (PCB Assy.) — Located on the control
panel.

AC power is switched by a front panel switch through a
TRIAC (Q1) located on the Power Supply PCB Assembly.
Regulators provide the necessary source voltage levels
for the entire unit. The formatter is supplemented with an
independent transformer winding (9 VAC, 6 Amps), separ-
ate rectifier (CR167) and power boost transistor 3A
(2N4398). See Section 4.8 for DC power supply theory of
operation.



4.4 CAPSTAN DRIVE (DWG. No. 01-30273, Sheet 2)

Tape motion is implemented by a DC-motor driven
capstan. When the motor is running, tachometer DC vol-
tage feedback stabilizes tape velocity with the capstan
servo. Tape velocity is set to standard speed by potenti-
ometer R6 and R15 for forward and reverse motions
respectively. Steady state tachometer output voltage lev-
els measured during initial adjustments establish the
exact potentiometer settings for the specific standard tape
speed. When stopped, capstan drift is nulled by potenti-
ometer R28 (Refer to Section 7.2 for setting procedures.)

Initial tape loading motion is developed by switching a
fixed offset voltage level into the capstan servo summing
point. Tape velocity is about 60 IPS (inches per second)
during loading and tape velocity ramp circuits are not
used.

One bidirectional ramp generator is used inthe capstan
servo. Forward motion is developed by switching a posi-
tive reference voltage into the ramp generator. A precision
integrator computes the ramp slope, based on the setting
of R22. This establishes the start and stop distances which
partially determines the inter-block-gap (IBG) dimension
in accordance with tape format standards. Once the ramp
generator sets the capstan in motion, siack tape is col-
lected by the compliance arms. Differential photo-electric
sensor elements read the change of compliance arm
position, which is converted into a proportional drive to
both takeup and supply reel servos. Since the compliance
arm and reel servo loop stiffness is relatively low, start and
stop commands result in larger compliance arm excur-
sions. Therefore, reel motor action is started simultane-
ously with the ramp function using the compliance arm
offset (COS) generator (Refer to device 9H). Operation of
the COS generator is such that compliance arm position
during tape motion is optimized to an offset from nominal
which provides greater arm travel during stopping
dynamics.

Either a forward or reverse command (FWC or REC) to
the interface is sampled by the 3870 microprocessor,
which sets the FWDA or REVA Analog Switches (Refer to
11J), which switch the appropriate reference voltage into
the ramp generator. Figure 4-1 shows typical capstan
servo waveforms.
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Rewind action, when commanded, occurs through the
3870 supervising control. Analog switches are activated in
the rewind circuit, initiating capstan action. Signals CAPN
and RWHA (Capstan ON and Rewind Halt) are normally
logic TRUE, except during rewind. To initiate rewind,
CAPN and RWHA are set FALSE while CAPR and RWDA
are TRUE, feeding a reference voltage level via the tran-
sistor switch at 10J-16 through integrator 12J-8 and
switch 10J-8 into the capstan servo summing point at
9J-2. Rewind drive voltage continues to increase and the
reels gain speed until at least one compliance arm moves
to a position which trips the half-arm-travel-limit (HATL)
sensing circuit (6J-8). The HATL polarity counter-
balances the rewind reference voltage to prevent reel
speed increase without bound. Average rewind speed is
about 200 IPS.

When the BOT marker crosses the sensor, the 3870
detects the event and immediately returns RWHA logic
signals to normal ON state, which also turns RWDA off.
The reels slow to a stop under control of the decaying
control voltage provided by integrator 12J-8. Tape motion
condition is indicated by a window comparator (8H-1)
operating on the capstan tachometer output. Motion logic
(MOQ) is FALSE when the tape has stopped, whereupon
CAPR is turned OFF and CAPN ON enabling LOAD, for-
ward motion as commanded by the 3870 untilt BOT is
sensed and the tape stopped at loadpoint, completing the
rewind sequence.

At loadpoint, it is possible to unload the tape when the
transport is OFF LINE. OFF LINE condition is obtained by
manually depressing RESET on the front panel, which
branches the 3870 into a subprogram that monitors other
panel switches. Depressing REW while at loadpoint
(LOAD is illuminated) activates the unload position output
(ULP, 84-5) from the 3870. Capstan reverse motion is
initiated and the compliance arms are lowered close to the
lower bumpers. The arms fall lightly on the bumpers when
tape slacks from the takeup reel. Withdrawal of the tape
through the EOT/BOT sensor station near the head is
sensed and the ULP turned OFF. At this time the fail-safe-
relay (FSR, K1) is de-energized, which shorts the reel
motor windings, providing dynamic braking. Following this,
the retractor motor is started to move the compliance
arms to the initial loading position. The unload sequence is
complete and the tape may be manually dismounted from
the supply reel.



TABLE 4.1 MECHANICAL AND ELECTRICAL SPECIFICATIONS

Tape Recommended

Width
Thickness

Tape Tension

Reel Diameter

Reel Capacity (38.1 micron tape)
Recording Mode (IBM, ECMA and ANSI)

Standard Tape Speeds
Instantaneous Speed Variation
Long Term Speed Variation
Rewind Speed

Interchannel Displacement Error
Read
Write

Stop/Start Displacement

Beginning of Tape (BOT) and
End of Tape (EOT) Detectors

Weight

Dimensions
Height
Width
Depth (from mounting surface)
Cable Clearance

Operating Temperature
Non-Operating Temperature
Operating Altitude
Non-Operating Altitude

Power
Volts ac

Power (maximum on high line and
worst case command rate)
Frequency

Mounting

Electronics

Relative Humidity
Certification

MTBF

MTTR

Data Transfer Rate @ 45 ips

Scotch 700 (6250 CPI)

12.649 + 0.051 mm (0.498 + 0.002 inch)
38.1 microns (1.5 mil (also 1 mil)

2224 + 0.139N (8.0 £ 0.5 ounces)
26.67 cm (10.5 inches) maximum
731.52 m (2,400 feet)

9-track 630 ¢/cm (1600 cpi) PE or 315 ¢/cm
(800 cpi) NRZI
7-track = NRZI (200/556/800 cpi) 2 of 3

45,375, 25,1875,125 IPS
+ 3%
+ 1%

5 m/s (200 ips) average, 10.5 inch reel

2.54 microns (100 in)
Electronically Compensated

4826 + 0.5080 mm (0.19 £ 0.02 inches)

Photoelectric
IBM Compatible

41 kg (90 Ibs)

60.96 cm (24.0 inches)
4826 cm (19.0 inches)
40.64 cm (16.0 inches)
5.08 cm (2.0 inches)

2°C 10 50°C (36°F to 122°F)
-45°C to 71°C (-50°F to 160°F)
0 to 6,096 m (0 to 20,000 feet)

0 to 15,240 m (0 to 50,000 feet)

100, 120, 220, 240 + 10% (selectable)
Optional 48vdc (42 to 56vdc)

300 Watts/1051-52 500 Watts/1053-54
48 to 420 Hz (single f for 400 Hz)

Standard EIA Rack, 19-inch vertical or
24-inch horizontal (User supplied)

All Solid State, Standard Parts
15 1o 95% non-condensing
FCC Class “A”

10,000 hours

45 minutes

PE = 72 KBytes per second
NRZ| = 36 KBytes per second
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4.5 REEL DRIVE (DWG. No. 01-30273, Sheet 3)

Two servo loops control the supply and takeup reels.
Storage of reserve tape lengths is provided by the com-
pliance arms, which permit the capstan to accelerate
more rapidly than the higher-inertia reels.

Compliance arms positions are sensed photo-electri-
cally for input o the reel servos. During loading, the FSR is
turned on and the retractor motor started to lower the
compliance arms. During this time, the reel servos tension
the tape in place due to a control voltage supplied from
transistor switch Q52. Completion of the retractor cycle
turns Q52 OFF and asserts the normal reel servos opera-
tion. The loading sequence continues as the 3870 initiates
a search forward motion until the BOT marker is sensed.
At BOT, tape motion sequence is terminated and ON LINE
mode is initiated, which places the transport under com-
puter control and deactivates all but RESET and POWER
panel switches. Reel servos are controlled in ON LINE
made by capstan action.

4.6 CONTROL ELECTRONICS
(DWG. No. 01-30273, Sheet 4)

The block diagram for the Series 1050 control system s
shown in Figure 4-2. Commands and status at the external
interface are interpreted in accordance with the digital
control section. Refer to Section 2.11 for interface signal
description.

The purpose of this section is to describe the conver-
sion process between the digital interface controls given
in Section 2.11 and the analog components which respond
to control stimuli.

Principal components which implement the transport
control functions are the 3870, single chip, 8-bit Central
Processor Unit (CPU). The 3870 executes F8 instructions,
consisting of a set of more than 70 commands. Integrated
on the single MOS circuit device are 2048 bytes of read-
only memory (ROM), 64 bytes of scratch pad random-
access memory (RAM), a programmable timer and 32
basic 1/0 lines arranged as four 8-bit ports. The 1/0
capability of these four ports is expanded using multiplex-
ing devices to include 30 input lines and 23 discrete output
control lines, totaling 53 /0 lines. The functions of the
control program stored in the 2048 bytes of ROM is to
sense each input and manipulate each output line in
accordance with the current machine state. Figure 4-3
shows all the digital control section inputs and outputs,
identified by appropriate mnemonics.

Principles of operations may be examined by refer-
ring to the program flow diagram (Figure 4-4) for the
condition when the transport is ON LINE and under
computer control. Tape loading procedures conclude
with the BOT marker positioned just in front of the head
and the transport ON LINE, which enters the program
flow at the point identified by the READY label in Figure
4-4. Initialization of the various control lines is per-
formed, following which the GO input line is continously
sampled until either a reverse or forward command is
activated at the external interface. Tape motion is
immediately started. The write enable command line is
tested and then the write enable ring is tested. If the
command is write and the ring not installed, the write
head current switch is disabled and normal read mode
executed. If the ring is installed, read threshold is auto-
matically set high for stringent read-after-write testing.

After read threshold setting, the CPU waits until the 4
millisecond timer has expired, sets the READ circuits
ON and samples the FORWARD command line. if tape
motion is forward, no check for BOT is performed; other-
wise the tape is moving in reverse direction and must
stop if BOT is sensed. GO is always checked for both
directions to stop motion at end-of-record. Verification
of GO = FALSE loops the program to the initialize block,
ready for the next command.

Control outputs from the CPU to the analog control
section are the result of program operation which sets
each particular output either ON or OFF. Analog con-
trols respond and analog-to-digital conversion is per-
formed by various limit comparators and input to the
program as status bits, forming a closed-loop, micro-
programmable control system. Various self-protective
features are integrated with the status. Broken or mis-
threaded tape will result in out-of-range compliance
arm travel which will interrupt the program and stop the
system. Loss of power or failure of a tape position sen-
sor will also stop the system.

Power-fail/recovery is possible with the load-on-line
(LOL) command option. In the event of a power outage
and return the computer may issue LOL. This causes
the transport to automatically regain tape tension and
go ON LINE, ready for normal operation without rewind-
ing to load point.

Supplementary off-line testing capability is provided
within the 2048 bytes of ROM program. (Retfer to Section
VII, Testing.) These tests exercise all portions of the
Series 1050 and enhance field service capabilities with
minimum external test equipment.



FIGURE 4-1. CAPSTAN SERVO WAVEFORMS
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4.7 DATA ELECTRONICS (WRITE)
(DWG. No. 01-30273, Sheet 8)

A dual gap read-after-write head is supplied with a full
width erase head. The write and read stacks are center
tapped.

* Write data waveforms are developed and electroni-
cally deskewed prior to transferring the waveforms to
the head. The trailing edge of the write strobe (WDC)
loads the write register, the contents of which are con-
verted into individual track write currents when clocked
for the deskewing circuit. Taps, set at the factory, deter-
mine the write current timing per character on each
track; compensating for write gap lateral position varia-
tions on tape from track to track.

The write register is DC reset at certain times to
ensure that the writing currents are always initially in the
erase conditions. The logic created for this is such that a
FALSE condition for Write Enable (WEC) or TRUE for
Write Reset Command (WRC) will performthe DC reset.

Flow of power to write and erase heads is controlled
by the CPU as discussed previously.
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DATA ELECTRONICS (READ)
(DWG. No. 01-30273, Sheets 5, 6 & 7)

Read heads convert magnetic flux changes on tape
to low level analog signals proportional to tape speed.
The read recovery electronics shape the analog signals
into digitized signals. This is accomplished by linearly
amplifying the read head signal to a suitable operating
level and then differentiating to convert peaks to zero
crossover points. Next, zero crossover detection is
accomplished by hard limiting. The limiter output is
routed directly to the output for PE mode. NRZI mode
limiter outputs are electronically deskewed prior to gen-
erating the read strobe (RSB) to the external interface.
(Read strobes are not necessary for PE data.)

Envelope detection is done in parallel with the limiting
process. The purpose of this is to disable data output
while in the inter-record gap.

The read threshold circuit generates reference levels
for the envelope detector. In the write enable mode, the
threshold is set for 28 percent of the peak-to-peak read
signal amplitude, corresponding to the ANSI definition
for tape dropout. In read mode, the threshold is dropped
to 15 percent. Selectable lower threshold (TH2) is pro-
vided at the 7 percent level. This control line has no
effect in write mode.
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4.8 DC-DC CONVERTER 48V POWER SUPPLY
(DWG No. 01-30196)

The DC-to-DC converter for the Series TD-1050
Magnetic Tape Transports has been electrically
designed to meet the power requirements of the drive in
all its configurations. The package is physically inter-
changeable with the AC power transformer. The 48V
volt input, power latch, and mechanical ground termi-
nals are on the converter enclosure, along with the
circuit breaker/master power switch. The front panel
power switch controls power On/Off as it does for the
AC powered drive.

Figure 4-5 is a block diagram of the DC-to-DC con-
verter. Each block contains an encircled number refer-
enced in this text. Also, the schematic IDT Drawing
Number 01-30196 should be referred to when reading
this section.

The input filters 1 and 2 provide conducted noise
isolation.

The circuit breaker SW1 provides mains protection at
10 amps and manual master power On/Off. CR1 pro-
vides reverse polarity protection in the case of inadvert-
ent reverse connection of the 48V mains.

The 48V DC is chopped by high speed Darlington
switches Q7 and Q8 (Block 3 ).C6 and R40 functionas
a damper (snubbing) network to limit the peak collector
voltage.

Transformer T2 and rectifier/filter block 4 and 5
provide the isoiated transformation of the 48V input to
output of +20V, -20V, and +8V. These outputs are then
applied to the Series TD-1050 Tape Drive in the same
manner as the AC power supply. (DWG 01-30273, Sht. 1
of 8).

A power latch or power hold feature is implemented
within this converter. it provides the option which, once
the drive has been turned on, remotely holds the power
on whether or not the front panel power switch is turned
off.

The power latch input line is referenced to the 48V
input mains. Power latch is enabled if the power latch
input is connected to the positive 48V level and disabled
if open circuited, or connected to the negative 48 volt
terminal. The worse case currentrequired by this power
latch input, when connected to the positive terminal, is 3
ma.

Block 6 ,comprised of Q1, Q2 and associate compo-
nents, provides the level shifting required to refer the
power hold input to the negative 48 volt level.

Block 7 is the power hold switch which effectively
hold the manual front panel switch closed when power
hold is enabled.
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Block 8 raw 48V main power conditioning and level
sensing.

Plus 15 volts is generated to supply the various con-
trol circuits in the converter via Q6, CR7 and the base-
to-emitter diode of Q5.

By adding Q5’s base-to-emitter diode to the regulator
reference, Q5 can be used to detectinput voltage levels
above approximately 32 volts. This voltage sense out-
put is then used as a conditioner that allows the conver-
ter to be turned on.

Once the minimum input of 32 volts condition is met
and the unit is turned on, Q4 and its associated compo-
nents reduce the minimum output requirement to
approximately 22 volts. The converter is automatically
disabled, should the input fall below this level.

The 32 volt to 22 volt hysteresis provides protection
from power-on/power-off cycling due to high 48 volt
supply source resistance.

Block 9 , consisting of Q9, C21, and R27 associated
circuitry, provides a slowly rising voltage ramp 1o the
pulse width regulator. This input causes slow start for
the converter. This controlled starting minimizes current
surges on the 48V input and eliminates excessive stress
on the converter's components.

Block 10 provides the drive required by the input 48V
chopper. The low level outputs of the pulse width regu-
lator are inadequate to drive the chopper directly.

Transistors Q10, 11,12 and Q13, 14 and 15 provide
the application of voltage swing and power output
necessary o drive the chopper.

Components C26, CR14 and C28, CR15 provide the
voltage translation necessary to drive the bases of the
output choppers below the emitter levels.

Zener diode CR10 provides the voltage control refer-
ence for the converter outputs. Asthe Zener's voltage is
exceeded, current flows through the light emitting diode
of the optic coupler of block 12 ,causing a currentinthe
phototransistor proportional to the output voltage.

This “feed-back’”” current representing the output vol-
tage is then applied to the pulse width regulator.

The optoisolator provides absolute isolation between
the 48V power source and the converter's outputs.

The remaining block, block 11 ,is asingle integrated
circuit (generic part no. 3524). Detailed operation of this
integrated circuit is not given here. Excellent descrip-
tions of operation are availabie in various integrated
circuit manufacturer’s handbooks.

In general, this monolithic integrated circuit contains
all the control circuitry for a regulating power supply
inverter or switching regulator. Included in a 16-pin
dual-in-line package is the voltage reference, error-
amplifier, oscillator. pulse width modulator, pulse steer-
ing flip-flop, dual alternating output switches and
current limiting and shut-down circuitry.



INPUT
POWER
CONNECTOR

FRONT

PANEL ¢

POWER
SWITCH

€L-v

¢/ -48V RET
O——————— InPUT INPUT
FILTER CIRCUIT FILTER
ONE BREAKER TWO
O_"‘i’_"_‘)_Ltoas O ncs (2)
SWI  CR! |
77
P
powen | VOLTAGE nggﬂ
LATCH | LEVEL
\O—— TRANSLATOR SWITCH
at, 2 LN G
OFF @
Ke S
=
OON ~

Q4,5,6,CR6,7

Q9,C2! @ )

IC1

3524

T2 +20
INPUT I RECTIFIER OW
CHOPPER | 1 E AND FILTER
| | R
Q7,Q8 | & CRI2 - 20
L,,2,C22,23
l ® | ’ ! O —O OUTRUT
—= ‘ +8 > 10
| | RECTIFIER —( [ TD-1050
L AND FILTER CONNECTO
L CR13
% (]L L3, C24 @
COM O
— OUTPUT /
REFERENCE 1@
CR1O
IC2
CHOPPER DRIVER OPTOISOL ATOR
| Q10- 15
I CHOPPER SENSE
POWER CONTROL +I5v TCONTROL CURRENT
+15 REG. 55
A 32V SENSE cmcv(nSTTART PULSE WIDTH REGULATOR
~ 22V SENSE

D

FIGURE 4-5. BLOCK DIAGRAM — DC TO DC CONVERTER FOR IDT TD-1050 SERIES



SECTION V

PREVENTATIVE
MAINTENANCE



5.1 INTRODUCTION

This section contains procedures for maintaining the
equipment in optimum working condition. Corrective
maintenance procedures involving disassembly, re-
assembly, etc., of the transport are provided in Section VI.

5.2 PREVENTATIVE MAINTENANCE SCHEDULE

The Series 1050 should be cared for on a regular basis
as shown in Table 5-1.

TABLE 5-1
PREVENTATIVE MAINTENANCE SCHEDULE

Maintenance Para-
Operation Frequency graph
1. Clean head assembly, Daily 53

tape guides and

capstan. 55
2. Clean ceramic tape 500 hours 54

cleaner.
3. Clean housing and dust As required 56

cover door.

5.3 HEAD ASSEMBLY AND TAPE GUIDE CLEANING

NOTE

To gain access to the head assembly and tape guides,
lift off the two-part head assembly dust cover.

Clean the components with a lint-free, non-abrasive
swab moistened with isopropyl alcohol or head cleaner
(Miller-Stephenson MS200 or equivalent). Wipe off excess
cleaner and allow components to dry before replacing
dust covers. Clean areas shown in Figure 5-1.

Clean Roller Guides 1 and 2, upper and lower com-
pliance arm guides with a lint-free, non-abrasive wipe or a
cotton swab moistened with isopropy! alcohol or head
cleaner (Miller-Stehpenson MS200 or equivalent).

CAUTION

Do not soak the guide with cleaner. Excess solvent
may break down the bearing lubricant.

5.4 TAPE CLEANER

1. To gain access to the tape cleaner, lift off the head
assembly dust cover. Remove the upper screw that
secures the BOT/EOT sensor assembly to the top
plate and slightly loosen the lower screw of this
assembly (sensor). Slide the BOT/EOT assembly in
a downward direction to gain access to the ceramic
tape cleaner.
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2. Slightly moisten a cotton swab with grade 38-1200
(2-3 microns) lapping compound, and gently clean
the inside and edges of the ceramic cleaner until all
traces of oxide are removed.

3. Moisten another cotton swab with head cleaner fluid
or alcohol and remove all traces of the lapping
compound.

4. Resecure the screws retaining the BOT/EOT sen-
sor assembly and reinsert the head covers.

The grade 38-1200 lapping compound is available from:
United States Products Co.
518 Melwood Avenue
Pittsburgh, PA 15213

CLEAN EDGES

CERAMIC TAPE CLEANER

N

=—= CLEAN INSIDE

5.5 CAPSTAN CLEANING

CAUTION

DO NOT use alcohol, head cleaner or other solvents to
clean capstan sleeve.

Clean capstan sleeve with lint-free, non-abrasive wipe
moistened with a non-solvent degreaser such as FREON,
Type TF or use a slightly moistened, clean-lint free cloth,
with water.

5.6 HOUSING AND DUST COVER CLEANING

CAUTION

DO NOT use rough or abrasive material to clean the
dust cover door as permanent scratches may result.

Clean the housing, dust cover door, and control panel
with Miller-Stephenson MS 260 or equivalent commercial
grade cleaner.
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6.1 INTRODUCTION

This section contains Series 1050 Tape Transport
maintenance and mechanical subassembly replacement
procedures. Included are corrective maintenance proce-
dures, recommended tools and test equipment and
recommended spare parts. Refer to Section IX for
diagrams.

CAUTION

These procedures should be performed by trained
personnel. Alteration or repair of equipment except by
IDT personnel or IDT-trained customer personnel
may void the Warranty.

CAUTION

Equipment rack must be secured if unitis to be swung
open. Weight of transport may upset an inadequately
balanced equipment rack.

Recommended tocls and test equipment are listed in
Table 6.2.

6.2 FUSE REPLACEMENT

There are five fuses used in the Series 1050. Three
eight-ampere (Type AGC-8) are located at zone C-D/18
on the main electronics board. A sloblo fuse is located in
the power input receptacle on the back of the power
supply (Reter to Fig. 2-6 in Section Il for the correct fuse
selection). A fifth fuse, a 5 amp (AGC-5) is located at 2-E
on the main electronic board. This fuse is to protect the
drivers for the retractor motor.

6.3 TAPE ALIGNMENT (READ SKEW) AND WRITE
DESKEW

This procedure is to be used only if a major tape compo-
nent has been replaced, i.e., roller guides, hubs, capstan
sleeve, etc., or a maladjustment of tape path is observed.
Figure 6-1 details all of the components of the tape path.
To align the path the following procedure is used. If in
doubt regarding the method of removal of any part listed
see appropriate paragraph in this section.

REQUIRED TOOLS AND EQUIPMENT

Quantity Description
1 Pericomp or IBM Master Skew Tape 800 BFi
1 Oscilloscope
Assorted Hand Tools
- Spacers (Shims) .002, 006. 010 and 018
1 Micrometer
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6.31 PRELIMINARY

A. Prior to starting this procedure the speed, read gate
and write deskew pulse width adjustments must be
performed per the “Operational Self Test” proce-
dure (Section 7.2).

. Disconnect all cables connected to INPUT/QUT-
PUT P.C.B. and/or formatter input connectors.

. Move blue jumper as follows:
E16-E17 to E16-E-18 (at location 17J)

To perform skew, transport must be in 800 bpi
(NRZI) density. Verify that jumper E28-29 is IN
(Location 16-S). If transport is set for 1600 (PE) only
then move jumper from E32-33 or possibly E30-31
(remote density sel) to E28-29. Remember to return
all jumpers to original ocations at end of testing.

2. READ/WRITE HEAD AZIMUTH AD.J.

A. Load "800 bpi Master Skew Tape” (IBM or Peri-
comp) on drive and press LOAD SW. Tape will move
forward to load point (BOT) and step.

Press RESET SW, then press TEST SW (both will
light). Press FWD SW and tape should move at
normal speed.

Attach a scope to test point 52 (location 6-P) ground
lead to COM T.P. (at location 11-D of main PCB).

. Set scope volt scale to 1 volt and sweep to 2p Stor
45 and 37.5 ips or 5. S for 25 -18.75 -12.5. Using
automatic trig. mode sync scope on trailing edge of
pulse and position waveform to center of scope as

shown:
SCOPE WAVEFORM
TRAMNG Eoge o
SWEEP @2 us
AT

RN

- 13 Bus i
nern qArEIAD.q
(SHOWN FOR 45 ips)

—

E. After noting that display is similar to above draw-
ing, switch the scope sweep to the next faster sweep
(at 45 ips to 1 s). Using the scope variable sweep,
adjust the waveform so the trailing edge triggers on
the left of scope and the leading edge is on the right
of scope (10th graticule) as shown next:



SCOPE WAVEFORM B. The skew waveform should increase on scope from
a normal 10% or less to a range of between 15 and

20% (see below). If it does not fall in this range, then
oo — eode 1> proceed as follows:
(VARIABLE)
SKEW
. g
™ NORMAL
-SKEW
o 10%  20%  30%  40%  50%
/ <=+ MAXIMUM RING 20%
F. With scope and waveform adjusted as above, each -
major graticule (10 total) equals 5% of the complete
byte to byte skew pulse.
[~ RINGING ACTION

| <—— COMPLETEBYTETOBYTE I l I J
0 10% 20% 30% 40% 50%

,;,,‘ 1) No Ringing Action (or less than minimum)

While depressing guide spring and monitor-
ing ring on scope, loosen and tighten screws
slightly (as marked) to increase ringing to
approximately minimum value of 5% over nor-
mal skew pattern.

e

G. The actual skew is that portion on the trailing edge
that is jagged and bouncy. This skew should not
exceed 10% in forward and reverse directions. To
operate drive in Reverse simply push Reset to Stop

drive and then push WRT EN for Reverse. TIGHTEN

ADJUSTING
SCREWS
(USE 4MM ALLEN)

H. If skew is in excess of 10%, then while mohitoring
scope, slightly turn the azimuth screw, located

LOOSEN
directly above the head on front head plate, in either
CW or CCW direction. Field adjustment should not ﬁg';-sg,:"" >
normally require more than a % turn to decrease (AS VIEWED FROM
skew to its mininum deflection. Check forward and REAR)
reverse upon completion of adjustment.
3. SKEW RINGING ACTION (FORWARD)

A. With skew tape running in FWD, depress the spring 2) Excessive Ringing Action (more thaq 20%)

loaded chrome washer on the upper single edge Loosen and tighten screws slightly (as

chrome tape guide. Do not touch tape. marked, opposite of prior action).
Decrease skew ringing to approximately
L UPPER SINGLE EDGE CHROME 15%. When.rmg is correct, make §ure bpth
TAPE GUIDE screws are tight and secure from their pushing
and pulling action.

| AZMUTH SCREW ADJUSTMENT

LOOSEN
ADJUSTING O
| —— hero SCREWS —> 3
\
N TIGHTEN

CAPSTAN °
MOTOR

|_——""LOWER SINGLE EDGE CHROME

TAPE GUIDE

Y
®



C. Upon satisfactory completion and tape is still

moving FWD, depress the spring load chrome
washer on the lower chrome guide. (See Drawing at
3A)

. The skew ringing should again increase to between
15 and 20% marks. If it does not fall in this range,
then proceed as follows:
1) No Ringing Action (or less than minimum)
A) Stop Drive = Push Reset Switch.
B) Push PWR Switch = to Off.
C) Remove the lower fixed roller guide by
unscrewing (from rear) the screw that
retains guide. {use 2.5MM Allen wrench.)

DO NOT REMOVE SCREW. Instead, allow
the screw to stay in hole and gently, from
front lift out the Delrin roller. Extreme care
should be taken since there may be shims
at the base of roller mount. These shims will
either be resting on screw or sticking to
base of metal frame.

D) Using a micrometer, decrease the total
(there may be 2 or 3 shims) width of the
shims in .002 steps until the desired 15 to
20% ring action is noted on scope.

E) Torestart drive (without going into rewind in
mid-tape)

1. Push Power SW = ON

2. Push Load SW = Drive starts in FWD

3. Immediately push RESET tape stops

then push TEST
4. Push Forward = Tape runs at normal
speed.
2) Excessive Ringing Action (more than 20%)

A) Increase shims on same guide in .002
steps until correct percentage is noted on
scope.

B) Upon completion of above, recheck ringing
on both chrome guides with tape in FWD
direction and touch up accordingly since
there is interaction between adjustments.
Also recheck the azimuth screw adjust-
ment for minimum possible skew.
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4. SKEWING RINGING ACTION (REVERSE)
A. Run skew tape in REVERSE (WRT EN pushed).

Depress the spring loaded chrome washer on the
upper chrome tape guide.

. The skew waveform should increase on scope once

again from normal to between the 15 and 20%
marks. If it does not fallin this range, then proceed as
follows:

1) No Ring Action (or less than mininum)

A) Follow step 3.D.1 except decrease shims
from upper (Delrin) fixed roller guide in .002
steps until skew ringing falls in the 15 to
20% range.

2) Excessive Ringing Action (more than 20%)

A) Follow step 3.D.2 except increase shims

from upper fixed guide to correct range.

. While tape is moving in Reverse, depress the spring

loaded washer on the lower chrome guide. In most
cases there will be no ringing action; however, ring-
ing up to 20% is permissible.

5. CONCLUSION

A. Recheck skew azimuth adj. and ringing action in

both Forward and Reverse on Upper and Lower
chrome guide. Ascertain that skew is 10% or less
(lesser % is desirable) and that ringing action falls in
its 15-20% range (with exception of lower guide in
Rev.). Allow tape to run in Forward.

. Connect one channel of scope to TP6 at location

14-K (read input TP for Track 7) and other channel
of scope to TP7 (loc. 14-L). Display both signals (18
KHz @ 45 ips) on scope and ascertain that both sine
waves are in phase.

QUT OF PHASE

IN PHASE (FALSE AZIMUTH)

A\ \
AVAV/

AVAV/
VAVA




C.

Keep one scope channel on TP6 and switch other
scope channel to each read channel (TP7 through
TP14) while monitoring for in phase condition. If one
or more channels are out of phase (approximately
90°), then the head azimuthis set on a false Azimuth.
Readjust head azimuth screw (may require turning
screw a number of turns in either direction) untilanin
phase condition exists and recheck skew.

. This concludes the mechanical read skewing in field

locations.

6.3.2 PRELIMINARY — WRITE DESKEWING

A.

Write deskewing in the field should normally be
rechecked under the following conditions:
1) Replacement of magnetic head.
2) Replacement of one or both compliance arms.
) Replacement of capstan motor.
) Changing of shims in roller guides.
) Adjusting of head azimuth position.
) Failure to interchange written tapes between
various drives.

3
4
5
6

2. PROCEDURE

A.

TRAILING EDGE i

TRAILING EDGE i \

(COULD BE TRIGGERING AT
SAME TIME AS TP52 OR AT

Operate drive skew tape in Test Mode in FWD
direction (E16-E18). Connect channel one of scope
to TP52 and adjust scope waveform as in skew
procedure (see below) using sweep variable adjust-
ment. However, instead of 1 volt per division, use 2
volts per division and adjust scope position to dis-
play waveform on upper portion of scope face.

ress

N

TRAILING EDGE _,Lt skew / | —
A

N SWEEP 1S (VARIABLE)
EXAMPLE FOR 46 IPS

0 25% 50%

Connect Channel two of scope to TP34 (location
8-K). This is essentially the Read output from Track
7 and position waveform on lower portion of scope
face. Switch scope mode to chop. Waveforms
should appear as follows:

/

LEADING EDGE

ANYTIME LATER.)

LEADING EDGE

TRK 7 (TP34————"® J

C. TP34 through TP42 is the last stage for each track

(7-6-5-4-3-2-1-0 and P) in that order. Trigger scope
on Channel 1 of scope and switch Channel 2 of
scope to each of the track TP’s to determine which
track is appearing first. Most of the time either of the
end tracks (on head), these being Track 4 or Track
5, will be the leading track. The waveform for these
tracks will also be somewhat jittery so close scrutiny
should be adhered to.

. Once the leading track has been determined, move

the scope Channel 1 probe from TP52 to that TP and
the Channel 2 probe to TP34 (if 34 is leading track
then move Channel 2 probe to TP35). Switch the
slope adjustment on scope from (-) to (+) and wave-
form should appear as follows: (Trigger holdoff it
available on scope, should be increased 1o maxi-
mum stability of waveforms.)

LEADING TRK
T-P' ——> |

0: 10% 20% 30% 40% 50%

" PERIOD OF TIME THAT
TRK 7 IS LAGGING
LEAD TRK {4%)

E. Move the Channel 2 probe to each track TP and

record on a pad of paper the amount each track lags
from the lead track. See example below:
1 - TRK 4 (Lead track in this example.)
2 - TRK 7-4%
3 - TRK 6-5%
4 - TRK 5-2%
5 - TRK 3-10%
6 - TRK 2-5%
7 - TRK 1-0%
8 - TRK 0-7%
9 - TRK P-3%

TYPICAL
EXAMPLE

F. The above is performed only in Forward direction.

Upon completion unload skew tape and replace with
a normal tape with Write ring in.

. After tape has loaded and is at BOT. Press RESET

then TEST.

. Press FWD and then ON-LINE (LED will not light)

(to generate NRZI Write data). Turn SCOPE INTEN-
SITY to nearly full CW direction (max.). Switch verti-
cal mode of scope from chop to ALT.



CHANNEL —= 0 3

{. Channel 1 scope probe should still be on lead TRK
and return Channel 2 probe to TP34 (TRK 7).

J. At location 4-M through 4-T there are a group of 9

blue jumpers as follows:

5 1 4 7 P 2 5
- (TYPICAL EXAMPLE
S JUMPERS MAY BE
il IN VARIOUS SLOTS)

Each of these jumpers will vary the time that its
respective channel (as marked) will clock data on
the Write head. There are 5 positions for each track.

. By moving the jumper within a channel, you are
electronically deskewing that track on the Write
head. The purpose is to match the Write head to the
Read head. The read head characteristics have
already been recorded on paper during step E.

L. Match each track to the same lagging as recorded

during the Read section (step E). To do this simply
remove jumper for that particular track and moving it
to the next lower pin will increase lag, moving to a
higher location will decrease lag. In many instances
the exact lag cannot be attained; try and get as close
as pcssible.

. Upon completion rewind tape to BOT, press RESET,

TEST, FWD and ON-LINE and make a short record-
ing. Rewind once again to BOT. Press RESET, TEST
and FORWARD. Switch slope on scope to minus and
move Channel 1 scope probe to TP52. Verify that
skew portion of waveform is 10% or less in FWD and
reverse of that portion of tape just written.

. Return E16-E18 to E-16-E17 and E28-E29 to E32-

E33 if PE (1600 BP!I) only is desired. This completes
the Write deskewing portion.

TABLE 6.1 READ AMPLIFIER PARAMETERS

DATA BYTE TO BYTE READ READ GATE
DENSITY SPEED RATE PERIOD GATE TOLERANCE
(bpi) (ips) (chis) (us) (us) (us)
800 45 36K 27.8 13.9 +0.1
37.5 30K 33.3 16.6 +0.1
25, 20K 50. 25. +0.2
18.75 15K 66.6 33.3 +0.3
12.5 10K 100. 50. =05
556 45 25K 40. 20. +0.2
37.5 20.85K 48. 24. +0.2
25. 13.9K 72. 36. +0.3
18.75 10.4K 96. 48. =05
12.5 6.95K 144. 72. +=0.7
200 45, 9K 111. 55.5 +05
37.5 7.5K 133.3 66.1 +0.6
25 5K 200. 100. +1.0
18.75 3.76K 266.7 133.3 +=1.0
12.5 2.5K 400. 200. +2.0




TAKE-UP HUB

CAPSTAN SLEEVE
Para. 6.4.6

UPPER
COMPLIANCE ARM
ROLLER GUIDE
Para. 6.4.4

ROLLER GUIDE NO. 1
Para. 6.4.4

g
il

HEAD ASSEMBLY

TAPE CLEANER
BOT/EOT DETECTOR

LOWER
COMPLIANCE ARM
ROLLER GUIDE
Para. 6.4.4

ROLLER GUIDE NO. 2
Para. 6.4.4

SUPPLY REEL

DUST DOOR
O Para. 6.4.5 (b)

Para. 6..4.1

NOTES:

1. FOR ALIGNMENT PROCEDURES SEE PARA. 6.3.

2. FOR REMOVAL AND REPLACEMENT PROCEDURES SEE
PARAGRAPH NUMBER LISTED NEXT TO PART.

Y
0

SINGLE EDGE TAPE GUIDE
(NEAR CAPSTAN)
Para. 6.4.4

COVER MOUNTING (TYP 4)

AZIMUTH ADJUSTMENT SCREW

ADJUSTABLE HEADPLATE

HEAD ASSEMBLY
Para. 6.4.2
FLUX GATE

HEAD ASSEMBLY
CONNECTORS AND CABLE

BOT/EOT DETECTOR BOT/EOT REFLECTOR

AND LAMP HOUSING
Para. 6.4.3

TAPE CLEANER
ASSEMBLY
Para. 6.4.2

BOT/EOQT WIRING

SINGLE EDGE TAPE GUIDE
Para. 6.4.4

FIGURE 6-1. TAPE PATH COMPONENTS




TABLE 6.2 RECOMMENDED TOOLS FOR MAINTENANCE

DESCRIPTION P/N SUGGESTED MANUFACTURER

Handle 99-1 Xcelite
Nut Driver 5.5MM 99-55MM Xcelite
Nut Driver 7MM 99-7MM Xcelite
Nut Driver 8MM 99-8MM Xcelite
Extension 4" 99-X5 Xcelite
Extension 7" 99-X10 Xcelite
Allen Hex Socket 2MM 99-73MMBP Xcelite
Allen Hex Socket 2.5MM 99-74MM Xcelite
Allen Hex Socket SMM 99-75MM Xcelite
Allen Hex Socket 4MM 99-76 MM Xcelite
Phillips Screw Drivers

0 Point X100 Xcelite

1 Point X101 Xcelite

2 Point X102 Xcelite
Flat Blade Screwdriver

5/32" x 4" R5324 Xcelite
Snap Ring Pliers - Ext.

0.35 Dia. Tips Model 397 Proto
Needle Nose Pliers V-16415 Utica
Oscilloscope 465 Tektronix
Digital Voltmeter/Freq

Counter 4004 Valhalla Scientific
Cotton Swabs
Loctite Sealant #242 Locite
Lint Free Cloth
Master Skew Tape IBM or Pericomp
Spare Tape 700 Scotch




6.4 REMOVAL AND REPLACEMENT

Many parts and subassemblies can be removed and
replaced using standard tools (Refer to Table 6.2), the
procedures outlined herein and the assembly drawings in
Section IX. Replacement parts and subassemblies should
be selected from parts list Section XI.

6.41 DUST DOOR

The following procedure should be followed in the remo-
val of the dust door:
1. Using a pair of external snap ring pliers, remove
snap ring on the lower hinge stay.
Remove M3 pan head phillips screws attaching
hinges to dust door.
Remove angle bracket with door catch strike and
install on replacement door. Note that the slots on
the angle bracket allow adjustment of the strike to
connect with the catch correcily.
. Attach replacement door to hinges, aligning door
with facade before tightening screws.
. Install snap ring over hinge stay on door retainer
post.

2.

3.

6.4.2 READ/WRITE HEAD SUBASSEMBLY

The following procedure should be followed in the remo-
val of the head assembly:
1. Open the dust cover, remove ieft and right head
covers.

CAUTION

Remove connectors carefully to avoid bending pins.
2. Disconnect the two ribbon cable connectors from

the head. Identify wires for reassembly and remove

the wires on the erase bar (2). These wires are

polarized and must be reinserted on the bar studs as

they originally were.

Remove the two screws retaining the BOT/EQOT

and put assembly aside.

Loosen, do not remove, the three M3 socket head

screws that attach the head plate assembly.

. From the back side of the top plate, remove the M2.5
slotted screw in the center of the azimuth screw.

. Remove the three M3 socket head screws and
remove the head plate assembly.

6-8

NOTE

The head assembly is a modular replacement item
which is pre-aligned at the factory, on the head plate
assy.

7. Install the new head assembly using the reverse
procedure above.

8. Assembly realignment and adjustments are detailed
in paragraph 6.3.

6.4.3 BOT/EOT SENSOR

The BOT/EOT sensor is a modutar replacement item.
Do not attempt disassembly of sensor subassembly.

1. Remove the two M2.5 pan-head phillips screws that
secure the sensor to the head assembly mounting
surface.

2. Remove the "P" clip from the backside of the unit
and clip the tie-wrap as required to remove cable
assembly back to the main electronics board
(P/J10).

3. To install, reverse the procedure above.

4. Check electrical Adj. per Section 7.3.4.

6.4.4 ROLLER GUIDES

1. Drum guides (Refer to Figure 6-1 Roller Guides 1
and 2)
a. Remove M3 socket head screws in back with an
M2.5 hex driver.

NOTE

Retain shims on each guide for reassembly.

b. Install new guide taking care to replace the
original shims.

2. Crown Roller Guides (Refer to Figure 6-1 Com-
pliance Arm)

a. The crown roller guide is mounted on a post.
This is a complete assembly and should be
removed and replaced as an assembly.

b. Remove retaining hardware and shims from
compliance arm guides and replace with new
assembly using the original shims.

3. Single-Edge Tape Guides (Refer to Figure 6-1)

a. Remove M3 slotted head screw in top of guide
to remove guide.

b. Install new guide and spring by attaching M3
screw in plate.

4. NOTE: Replacement of any of these guides should
be followed with alignment per Section 6.3.



6.45 HUBS

To remove or replace hubs the following procedures
should be followed:
1. Take-Up Hub (Upper) _
a. The take up hubis accessible from the backside
and is retained by a clamp held in place by two
M4 socket head screws.

NOTE

To reach the clamp screws the compliance arms must
be down; this is accomplished as follows: Turn power
ON, thread the end of a piece of tape through head
assembly and depress LOAD. When the arms are
down switch power OFF.

b. Using a 3MM socket driver loosen the two M4
socket head screws in the clamp and remove
hub.

. During replacement, care must be taken to
maintain the proper hub position. Thread tape
through the path and spool it onto the reel.
Adjust the clearance between thehub and the
edge of the tape to a gap of 0.050 inch £0.015
inch. Tighten screws uniformly without exces-
sive torque which would deform the hub
assembly.

2. Supply Hub (Lower)

To replace the supply hub it is necessary to
remove the supply motor assembly to which the
hub is aftached.

a. Remove the four M5 cap screws holding the
motor mounting plate and back the entire
assembly out of the backside of the unit.

NOTE

Before removing or loosening the supply hub, mea-
sure the distance between the motor mounting plate
and the back surface of the hub. Record values for
reassembly.

b. Loosen the two M4 cap screws and remove
hub.

c. Install new supply hub on motor assembly. Set
hub to proper height (as recorded earlier) and
secure the two M4 cap screws.

d. Reinstall motor assembly.

SUPPLY HUB GRIPPING ADJUSTMENT

e. If the hub does not appear to grip the tape tight
enough or seems to be too tight then proceed as
follows.

f. Open the supply locking handle. This reveals

two (2) M2 Allen head screws on the black

plastic cover. On newer units screws are Phillip-
head type.

Remove screws and maneuver plastic cover off

from hub.

. The locking device is now visible. Extending
down from the handle is a 4MM Allen screw with
an 8MM nut on the end of the screw (screw is
1'% inches long).

i. Loosening the nut (while holding the screw
head) will cause the gripping surface to grip
tighter (expanding outward).

j. Tightening the screw will lessen the gripping

action.

Reassemble unit when completed.

CAUTION

Do not adjust gripping action too loose or mounted
tape may move on hub during operation.

6.46 CAPSTAN SLEEVE

CAUTION

Extreme care should be exercised when handling the
capstan sleeve. Sleeve should be gripped lightly with
pressure distributed evenly around the circumference.

1. The sleeve is held in place by an M4 flat-headed
phillips screw. Hold the capstan sleeve as close to
the base of the sleeve as possible, to prevent distort-
ing the sleeve. Remove screw.

NOTE

Retain height adjustment shims located between the
inner race front bearings and the capstan sleeve for
reassembly. (There may or may not be shims
installed.)

2. When replacing sleeve, care should be exercised to
replace the height adjustment shims.
3. Installation is reverse of removal.

4. Readjust per Section 6.3.



6.4.7 CONTROL PANEL (MEMBRANE SW. ASSY)

NOTE

Disconnect Power Cord.

1. Remove screen on top of power supply at rear of
unit. Retain hardware for reassembly.

2. Disconnect the three pin connector (J26) from the
power supply.

3. Onthe front of the drive, remove the two button head
socket screws that attach to the control panel hous-
ing to the facade.

4. Disconnect the three control cable connectors,
J12M, J13M and J3M.

5. Reverse the above procedure for reassembly.

6.4.8 TAKE-UP MOTOR (UPPER) (Refer to Figure 6-2)

1. Remove hub (See paragraph 6.4.5.1)

2. Remove the four M5 socket-head cap screws hold-
ing the motor.

3. Remove harness assembly by disconnecting "“P”
clip on the bottom of the power supply and tie-wraps
and "P" clip on main electronics board. (P/J-1 motor
driver take-up circuit.)

4. To reinstall motor reverse procedure. Align hub per
paragraph 6.4.5.1.

6.4.9 SUPPLY MOTOR (LOWER) (Refer to Figure 6-2)

The procedure for remova!l of the motor is part of the
supply hub removal procedure (paragraph 6.4.5.2). Follow
procedure outlined in paragraph-6.4.5.2 plus the following:

1. Remove harness assembly to main electronics

board (P/J2).

2. Reverse procedure to install new unit.

3. Align per paragraph 6.4.5.2.

6.410 CAPSTAN MOTOR

1. Remove capstan sleever per paragraph 6.4.6.

NOTE

Remove shims, if any, from shaft and retain for
reassembly.

2. Disconnect wiring from motor.

3. There are four cap screws on the mounting plate.
The upper two are tilt adjustment screws which
affect the mechanical alignment of the drive. The tilt
adjustment screw next to the motor must be
removed. The bottom two screws are mounting
screws which must be removed to replace the
assembly.

. Remove motor from mounting plate by removing
four-M4 socket head cap screws. Install new motor
on mounting plate.

Reinstall mounting plate.

Connect wiring.

Install capstan sleeve and shims per paragraph
6.4.6.

Motor assembly must be aligned per alignment
procedure in paragraph 6.3, Tape Path Alignment.

No o

6.4.11 COMPLIANCE ARMS (Refer to Figure 6-2)

1. When removing either compliance arm, be sure the
compliance arm retractor is in the arms down
position. {(See Note 6.45))

. Remove the crowned roller guide from the end of the
compliance arm shaft, retaining the shims and M3
cap screw for reassembly.

. Disconnect tension spring.

. Remove the three M3 cap screws that attach the
compliance arm housing to the top plate.

. Remove assembly by cutting harness tie wraps

back to connector.

Reverse procedure to install unit.

NOTE

A Tape Path Alignment must be performed after
replacement of these parts, see paragraph 6.3.

6.4.12 COMPLIANCE ARM RETRACTOR (Refer to Figure
6-2)

The compliance arm retractor assembly is a modular
replacement. Do not attempt to disassemble the unit
except as outlined within this procedure.

1. Be sure that the compliance arm retractor unit is in
the arms up position before beginning this procedure.
Disconnect the two spade lugs on the motor termi-
nals and clip the tie wrap holding wires to motor.
Open cable clamps and release the flat read and
write ribbon cables.

. Remove the M4 pan head phillips screw attaching
the end of the cast crank arm to the connecting link.

. Cut tie wraps and remove “P” clips in order to
remove the retractor sensor cable to main board
(P11).

. Remove the four M4 mounting screws attaching
assembly to top plate. Lift assembly from back of
tape drive.

. To install new unit, first install assembly with hard-

ware removed in step 5, then re-connect the crank

arm and connecting link.

Instali other cables and wires.

2.
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6.4.13 POWER SUPPLY (Refer to Figure 6-2)

The power supply assembly is removed as a complete
unit by using the following procedure:

1. Remove poweér cord.

2. Remove ground wire to left of unit.

3. Remove top cover, disconnect all cable connections.

4. Remove two screws on bottom of unit that holds “P”
clips.

5. Remove the four M4 socket head screws on the
flanges holding the unit.

6. Remove the unit.

7. Reverse procedure to install unit.

6.4.14 MAIN TRANSFORMER (Refer to Figure 6-2)

1. Remove power supply as in 6.4.13 and remove
cable connectors to transformer.

2. Disconnect cable from harness (clip tie wraps).

3. Remove four M4 socket head cap screws.

4. Remove and identify quick disconnect clips to the
diode bridges for proper placement.

5. Remove transformer.

6. Reverse procedure to install.

6.4.15 MAIN ELECTRONIC BOARD (Refer to Figure 6-3)

The main electronics board is removed as an assembly
by the following procedure:
1. Remove all connectors.
2. Remove tie wraps and “P” clips.
3. Remove the upper and lower M4 pan-head phillips
hinge pin screws. Retain teflon washers.
4. Reverse procedure to install.

6-13



TABLE 6.3

RECOMMENDED FIELD REPLACEMENT
SPARE PARTS LIST — 1050 SERIES

QTY FOR 1-3
IDT P/N DESCRIPTION SYSTEMS

11-00273-0 Main Electronic Board (designate speed) 1
11-00023-0 4050 Formatter (for 1053-1054) 1
11-00003-0 I/O Board (for 1051)
11-00090-0 I/0 Board (for 1052) Only 1 type req. 1
11-00025-0 1/0O Board (for 1053)
11-00092-0 [/0O Board (for 1054)
11-00028-0 EOT/BOT Sensor Assembly 1
11-00029-0 File Protect Sensor Assembly 1
11-10043-0 Retractor Motor Assembly with Sensor 1
11-10040-1 Compliance Arm Assembly with Sensor 1
99-00002 Reel Motor - Take-up/Supply 1
99-00058 Capstan Motor 1
14-00185 Flipper - For Supply Hub 1
14-00190 Compression Rubber Band - For Supply Hub 1
11-10121-0 Control Switch Panel Assembly 1
24-40007 Fuse - 8 AMP (AGC-8) 2
24-40012 Fuse - 6% AMP (3AG-SB) 2
24-40010 Fuse - 5 AMP (AGC-5) 2
24-40014 Fuse - 3 AMP (3AG-SB) 220/240 VAC only 2

— Interface/Coupler (if applicable) 1

— Cables for Above (if applicable) 1
10-00204-0 DC/DC Converter - For 48vdc System Only 1

SEE SPARE PARTS LIST IN SECTION X/




SECTION VII
TESTING

Off-line diagnostic tests are provided with the Series 1050/1750. These tests are integrated into the F8 control program.
Individual tests are selected through a combination of the Test SW and the other front panel control switches.

The purpose of the diagnostic tests is to facilitate equipment maintenance and fault isolation testing in the field without
special test equipment. In many cases, the failure may be isolated to a component or replaceable assembly which may be

repaired on-site. Other applications involve acquiring failure symptoms data which aid field service procedures and
minimize system down-time.

1050 FRONT PANEL TEST

O O O O

LOAD ON LINE RWD RESET

O o 1o O
1600CPI WRT EN FWD TEST

71



7.1 GENERAL

Located on the front panel is the Self-Test feature. The

TO BEGIN TESTING FROM FRONT PANEL:

—t

. Turn power on drive.

Self-Test feature is incorporated for ease of determining 2. Install and thread a blank or scratch tape (with Write
operational status of the tape transport system in an off Ring) on transport. Follow tape threading diagram
line mode. The Front Panel Test performs the following and make certain 4 or 5 complete turns of tape are
tests. Prior to performing these tests: threaded on take-up reel.

1. Ascertain that all cables are disconnected from 1/0 3. Press LOAD SW, tape will tension, then move for-
board and from formatter if drive is connected to ward and stop. LOAD, ON-LINE and WRT EN light
host system or daisy-chained. If drive has an should be on.
embedded interface, disconnect cable connecting 4. DePress RESET switch.
to host. 5. DePress TEST switch...both will light.

2. Verify or relocate jumpers on main electronic board 6. Transport is now ready to perform one of the follow-
(11-00273 or 11-00200 assy's) component side to ing tests.
the following configuration (not required for 7-track
transport).
44| 45 B ®(— BLANK 6|4 |5
2627 r———O0 O I5(13 |14
24 |25 F--- 0O 917 |8
46| t-—-o0o0 JUMPER 12 {10 | 11 | | LOCATION

17-dJ
35|34 +--loo| LOCATIONS |86 [I7
ON
36|37r-—-00 23|21 |22
MAIN
28129 r[9°9] E|ECTRONIC
L [l
30(3] F---0 O OARD i 0O O O =—CABLE
B 5 o]0 _o]I3I4
21335700 (11-00273) B E CELans
|0 O O le-CABLE
I8 0[O O |I16-17
LOCATION I6S 23 O | 0O 0 |2]-22

UNLOAD LIMIT TEST

IMPORTANT

3. Make note where jumpers are at prior to moving and
return to original locations when “Self Test” is
completed.

TESTS PERFORMED
1. Unload Limit Test

2. NRZ| Write/Read Data Test

3. PE Write/Read Data Test
4. Servo Limit Test

~
)
n

1.
2.

o

Press FWD SW.

Tape will begin to unload. Load light will go out. After
a short time tape will move forward to load point.
Load light will come on. Test will continue in this
mode.

If test fails, motion will cease and RESET will flash.
To exit test press RESET for approximately 2
seconds. Tape will stop. (Repeat if tape does not
stop.)

Press FWD, tape will move forward and after a few
seconds press RESET again. Tape will stop. Press
REWIND and tape will return to ioad point (load light
on).




NRZI WRITE/READ DATA TEST

1.
2.
3.

Press RESET then TEST (both lights come on).
Press WRT EN.

Flux reversals are recorded in NRZI mode beginning
at BOT. Tape is then rewound and read forward,
looking for flux reversals for a short period. If flux
reversals are seen, WRT EN remains illuminated, if
reversals are not detected, the test is aborted and
RESET indicator will flash during test.

NOTE: To exit test press RESET. RESET light may
flash at this time. This does notindicate a problem. If
it does flash press RESET again to stop flashing.
Press FWD, run tape a short distance then press
RESET again. Press REWIND to return tape to load
point (load light on).

PE WRITE/READ DATA TEST

1
2
3

. Press RESET then TEST (both lights come on).

. Press 1600 CPI.
. Flux reversals are recorded in PE mode beginning at

BOT. Tape is then rewound and read forward, look-
ing for flux reversals for a short period. If flux rever-
sals are seen, WRT EN remains illuminated, if
reversals are not detected, the test is aborted and
RESET indicator will flash during test.

NOTE: To exit test press RESET. RESET light may
flash at thic time. This does notindicate a problem. if
it does flash press RESET again to stop flashing.

Press FWD, run tape a short distance then press
RESET again. Press REWIND to return tape to load
point (load light on).

SERVO LIMIT TEST

o ~

. Press RESET then TEST (both lights come on).
Press LOAD.

Tape runs forward for approximately five seconds,
then reverse for a shorter time. This forward/reverse
continues until the interval becomes zero.

. At this time the tape runs continuous forward until
EOT.

At EOT the forward/reverse procedure will continue
until the interval again gets to zero. At this time the
tape will rewind to BOT (load point) and once again
restart the complete test.

Should arm limit circuitry become TRUE (failed) dur-
ing this test, the test will abort and the RESET light
will flash.

. Press RESET to exit test.

. Press REWIND to return to load point (load light on).

COMPLETION OF TESTING

5.

1. Press REWIND once again and tape will unload.
2. Retractor arms will return to up position.

3.

4. Return any jumpers to operational configuration as

Turn off power.

when received.
This completes the “Self Test” procedure.

NOTE

If any of these tests have failed or if the transport is
suspect due to data reliability or diagnostic testing
continue the next detailed “Operational Tests.” (Sec-
tion 7.2)



7.2

OPERATIONAL TESTS
AND
ALIGNMENT PROCEDURE
FOR
9-TRACK

(See 7.4 for 7-Track procedure)

7.21 PROCEDURE

The following procedure should be followed in deter-
mining the working condition of the tape transport. These
tests do not involve formatter operation and only relate to
the transport electronic functions.

EQUIPMENT REQUIRED
Scope (dual trace)
Digitai Voltmeter
Frequency Counter (not mandatory)
Skew Tape (800 bpi) (not mandatory)
Write Enabled Scratch Tape (fair quality)

NOTE

Logic ground (common) IS NOT connected to chas-
sis ground on the tape transport electronics. Make
certain that the ground lead on any test equipment
(i.e. scope, VM) is connected to the COMMON TEST
POINT (COM) on the main electronic board at loca-
tion 11'2-E. Do not use metal brackets or chassis.

A. Disconnect all cables connected to the I/O PCB. If
drive is a formatted type then disconnect cables
going to P124 and P125 of formatter.

B.| VOLTAGE CHECKQ— with the power ON check the
following voltages at the respective test points onthe
main electronics board.

7-4

Hwnh =

w

. +*R and -R =

For AC Units

. +20 volts and -20 volts = 23 to 27 volts with

approximately 400 to 600 MV of ripple at 120 Hz,
100 Hz when using 50 cycle AC input. (Test at
top of F1 and F2 fuses.) Input AC voltage should
be nominal.

.+ 5 volts = +5.10 volts, adjust Ré6 if necessary

(located at 15-C).

approximately equal to each
other and between 8.57 and 9.65 volts (located
between 10 and 12-D)

. ¥15and -15 volts =14.25 10 15.75 volts (located

at 12-D).

. Bottom of formatter fuse (F3) = approximately

+7.5 10 9.0VDC (for units with formatter instalied)
(located at 18-D). +10 to +11VDC with no
formatter installed.

For DC Units

. 220 volts = 18.0 to 22VDC on top of F1 and F2.

Bottom of F3 fuse +7.3 to 9.0VDC.

Ripple not to exceed 600MV, peak to peak.
All other DC voitages same as AC voltage,
check above.

NOTE: On DC units formatter board MUST be
plugged in to properly load down the DC P.S. for

correct voltage readings at F1, F2, F3.



C.|SERVO CHECK

- with NO TAPE on transport, press
WRT EN and LOAD simultaneously. All motors
(take-up, supply, capstan and retractor) should start
operating.

1. The Take-Up and Supply motors will change
direction as the retractor arm moves through the
center position in both upward and downward
direction.

2. The Capstan motor will turnina CW direction as
the retractor arms are moving in the upward
direction and oscillate CW and CCW while the
retractor arms are moving in a downward
direction.

3. Press RESET SW to end test. This test assures
that the majority of the servo systems are
working.

D.{JUMPER CONFIGURATION In order to conduct

the operational iests it is necessary to relocate the
following jumpers.

At Location 17-J on component side of main
electronic board there are a group of jumper blocks.
Move Jumper E16-E17 to E16-E18. Check E28-E29
at location 16-S. If vacant remove jumper from E32-
E33 and install in E28-E29.

7.2.2 [SPEED TEST WITH SKEW TAPE |
A. Install an “800 BP| Skew Tape” on the tape trans-

port and press LOAD SW. Tape should move for-
ward to load point (BOT) and stop.

. Press RESET SW then TEST SW (both SWs will
light). Press FWD SW. Tape shouid move forward
at normal speed.

. Connect a frequency counterto TP6 (CH#7 Read)
located at 14-K and monitor for frequency as
follows:

Speed Frequency
125 IPS 5 KHzz1%
18.75 IPS 75 KHzx1%
25 IPS 10 KHz+1%
375 IPS 15 KHz £ 1%
45 IPS 18 KHz £1%

. Adjust R6 (located at 12-F) if forward frequency is
not per chart.

. Press RESET to stop forward motion of tape.
. Press WRT EN to move tape in the reverse direction.

. Frequency in reverse should be the same as in
forward; if not, adjust R15 (located directly above R6)
for correct frequency (See chart).

NOTE

NEVER allow SKEW TAPE to run at REWIND speed.
This would shorten the usable life of the tape.

7.2.3 [ALTERNATE SPEED TEST (W/O Skew Tape)]

A. Thread a normal tape on the tape transport and

R6 =

press LOAD. Tape should move forward to load
point (BOT) and stop.

Press RESET then TEST switch (switches should
light). Press FWD switch, tape should move forward
at normal speed.

Connect a D.C. Digital Volimeter to TP1 (Tach Out-
put) located at 8-F and adjust R6 (Forward) and R15
(Reverse) as required to obtain values listed in chart
as follows:

Speed Volt. (FWD)  Volt. (REV)
125 IPS +043 043
1875 IPS + 064 064
25 IPS +0.86 -0.86
375 IPS +1.29 129
45 1PS +155 155

(For REV = Press WRT-EN.)

NOTE
FWD (Press FWD) + Volts

R15 = REV (Press. WRT EN) - Volts i

This method should allow a setting near the 1%
speed tolerance. However, it is recommended
ONLY as an emergency measure and should be
rechecked as soon as possible with an “800 BPI
Skew Tape” per paragraph 7.2.2.

7.2.4|READ GATE TEST (W/Skew Tape)|

A.

C.

Install “800 BPI Skew Tape” on drive and press
LOAD switch. Tape will move forward to load point
(BOT) and stop. Press RESET then TEST SW.

Connect oscilloscope to TP52 (Skew) located at
6-P and set the scope sweep to 10 & sec (for12.5
IPS) S sec (for 18.75 or 25 IPS) or 2« sec (for
37.5 or 45 IPS). Set scope voltage scale for two (2)
volts.

Press FWD switch moving skew tape in a forward
direction.

D. Trigger scope on TRAILING EDGE of wave form.



TRAILING ——3
EDGE

--—— LEADING

L|.l EDGE
-(——13.9;15——)‘

EXAMPLE AT 45 IPS

Check that pulse width from START of TRAILING
EDGE to LEADING EDGE is as follows:

Speed Width
125 IPS 50 sec
18.75 IPS 333 m sec
25 IPS 25 sec
375 IPS 16.6/«, sec
45 IPS 139 M Sec

. Ifthe “Read Gate Pulse Width" is not correct - Adjust
R498 (located at 6-L) for the correct width. If correct
width cannot be attained with R498 alone, adjust
R496 (located to the left of R498) in conjunction with
R498 to obtain the correct width.

. Press RESET switch andthen WRT EN switch. Skew
tape should now move in the reverse direction.

. When tape reaches load point (BOT) it will stop.
Press REWIND switch and the tape will unload.

NOTE

REMOVE the skew tape and DO NOT use for any of the
following tests.

7.2.5|ALTERNATE READ GATE TEST (W/O Skew Tapeﬂ

A. Install a normal test tape on the tape transport and

press LOAD switch. Tape should move forward to
load point (BOT) and stop. Press RESET and TEST
then FWD (tape motion will start). Press ON LINE
(NRZ!| data will now be written on tape.)

. Connect a scope to TP52 (Skew) located at 6-P, set
scope sweep to 10 4 sec for 12.5 IPS, 5 s sec for
18.75 or 25 IPS, or 2 i sec for 37.5 or 45 IPS. Set
scope voltage scale for two (2) volts. Turn Scope
Intensity close to maximum.

. Trigger scope on TRAILING EDGE of wave form (see
paragraph 7.2.4 D).

. If the "Read Gate Pulse Width" is not correct adjust
as stated in paragraph 7.24 E.
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7.26{READ LEVEL TEST - NRZI 800 BPI |

NOTE

Jumper (E16-E18) (E28-E29) in place for this test.

A. With a normal test tape on the tape transport at the

load point (BOT), press RESET then TEST (switches
light) then press FWD (tape motion starts). Press ON
LINE to generate NRZ| data. (Switch will not fight.)

. Connect scope to TP6 (Read Ch#7) located at 14-K.

NRZ! analog READ DATA should appear at a rate of
approximately one (1) pulse every 16 Msec.

«<—16 MS —>-

l : ADJUST
THIS

PTOP

VALUE

. If required, adjust R335 (located at 12-L) for the

foliowing peak-to-peak voltages. NOTE: NRZ| Pots
are the lower Pots.

Speed Volts P-P

125 11 volts

18.75 11 volts  PEAK 10 PEAK
25 11 volts  NRZI

375 12 volts  LEVEL

45 12 volts

D. Perform the above level test on each read channel

(TP-6 thru TP-14), adjusting as required (R335 thru
R343), for the correct read level.

E. Connect scope to TP-34 (location 8K). Set scope

sweep to 5u sec and trigger scope to display the
following single pulse.

APPX.

‘4—13ﬂ_sec—u

+4y ~—

Ov —

Pulse width at 45 IPS should be approximately 13
M SEC.



F. Check TP-35 thru TP-42 (location 8M thru 8V) for
similar wave form. Exceptional wide or narrow
pulses from normal indicate a problem area.

G. Pulses at all other speeds will be a different width.
However each channel should be identical to each
other.

7.27|READ LEVEL TEST - P.E. (1600 BPI) |

NOTE
Always adjust NRZI level per above prior to adjusting

P.E. levels.

A. When the prior NRZ| level adjustment is completed
(paragraph 7.2.6) press the 1600 CPI switch while
the tape is moving and the NRZ! data will be
replaced by P.E. data. 1600 CPI switch will light. If
RESET was pressed after NRZI test then press
RESET, TEST, FWD, ON-LINE and then 1600 CPI to
get in P.E. mode.

B. Connect a scope to TP-6 - P.E. analog data should
appear as BURST of data.

S —
ADJUST

THIS

PTOP

VALUE

-~

C. If required, adjust R326 (located at 11.5-L) directly
above the NRZI potentiometer for that channel-

Adjust the above for the following voltage(s):

Speed Volts P-P
125 IPS 18 volts o
18.75 IPS 18 volts Peak to Peak
25 IPS 18 voits 600 P!
375 IPS 18 volts
45 IPS 18 voits

D. Performthe above leveltest(steps B and C) on each
channel (TP-6 thru TP-14), adjusting as required
(R326 thru R334) for the correct P.E. READ level.

E. Connect scope to TP-43 (located at 7-K). Set scope
sweep to 20  sec. Trigger scope to display approxi-
mately 2 pulses as follows:

7-7

728

'4—42#590’

+6v —

0 —

S

Pulse width should be approximately 42 u sec wide

at 45 IPS. Amplitude from slightly below Ov (ground)
to approximately +6vdc.

F. Check TP-44 thru TP-51 (location 7-L thru 7-V) for
similar wave forms on each channel. Exceptional
wide or narrow pulses indicate a problem area.

" G. Pulses at all other speeds will be a different width.

However each channel should be identical to each
other.

WRITE DESKEW PULSE WIDTH
(FWD-ON-LINE-1600 CPI)

A. At completion of the above P.E. level test, connect a
scope to the IC located at 5P (pin 8). Set scope
sweep to 1 ¢ sec.

B. Press RESET, TEST, FWD, ON-LINE and 1600 CP!
switches.

C. A series of six (6) short pulses should appear and
one (1) pulse of wider duration as shown:

880
@ s EXAMPLE
154PS 4 (SEE TABLE)

o

N

3 4 5 6

D. Check that the duration of one complete pulse, from
the leading edge of one pulse to the leading edge of
the next pulse is as follows (change scope sweep as
required). Do not use wider pulse.

Speed Pulse
125 IPS 213 s
18.75 IPS 1.86/«43
25 IPS 16 ms
375 IPS 107, s
45 IPS 88 pm s

E. If pulse duration is not correct, adjust R516 (located
at 4-V) for proper duration.

F. Press RESET at completinn



7.2.9| RAMP TEST (FWD—LOAD)]

A. Connect and adjust the scope as follows:

1. Vertical Input
Connect to TP1 (located at 8-F)

2. External Sync
Connect to Pin 36 of Microprocessor IC (40
pin chip located at 17-N) or 16P - Pin 5.

3. Sweep Scale
5 millisec for 12,5 IPS, 2 millisec for 18.75
and 25 IPS, 1 millisec for 37.5 and 45 IPS.
Make certain sweep variable is in calib.
position.

4. Scope Volt Scale
0.1 volts for 12.5, 18.75 and 25 IPS, 0.2 volts
for 37.5 and 45 IPS.

5. Trig. Mode.
Norm

B. Press RESET, TEST, FWD and LOAD switches.
Tape motion on tape transport should be in a for-
ward - stop - forward - stop sequence.

Adjust scope controls (Volts Variable and Position)
for 100% deviation (5 major divisions). Use Position
for 0% (Ground) and Volts Variable for 100% (top of
trace), scope trace should appear as follows:

SCOPE TRACE

RISE
TIME

RAMP

....... 6.6 MS iv 45 |PS
(EXAMPLE)
SEE TABLE ON

NEXT PAGE

START —

SWEEP

los| |11
6 7 8 9 10 (SWEEPSET AT 1 MSPER DIV!

D. The rise time of the Ramp is measured at the 80%
deviation mark (linear portion of curve) and should
be as follows:

Speed 80% of
Full Ramp

125 IPS 24 MS

18.75 IPS 16 MS

25 IPS 12 MS

375 IPS 8 MS

45 IPS 6.6 MS
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If RAMP rise time is not correct, adjust R22 (the
bottom potentiometer located at 12-F).

Switch scope trigger slope and check RAMP FALL
time for the same value or slightly less (value should
not be less than 1 MS from rise time).

Press RESET switch to stop motion of tape. Discon-
nect external sync at 17-N and return scope to
automatic sync. Remove scope probe from TP-1.

Return the scope variable potentiometer to CALIB
position and position the scope for ground at center
of trace.

7210/ STOP ADJUSTMENT |

A.

B.

Touch scope probe to case (collector) of the cap-
stan driver transistor (2N6052 located at 13-A).
Drive should be stopped at this time.

Voltage should be less than 300 MV; if not, adjust
R28 (located at 10-F). Noise and spikes are accep-
table but should not exceed 300 MV P to P.

7.211| THRESHOLD VOLTAGE CHECK — NRZI |

O @ >

® m m O

H.

B.
C.

. Press RESET, TEST, FWD then ON-LINE.
. Data is now being written in NRZI.
. Connect scope to TP58 (located at 5%-T).

Voltage shouid be +0.8vdc £ .2 and ata steady ievel.
Connect scope to TPS9 (located at 10-V).
Voltage should be -0.8vdc £ .2 and at a steady level.

If these voltages are not within tolerance replace
plug in IC atlocation 6-V. If problem still exists replace
IC at location 6-T (LM-324).

Press RESET at completion.

7.2.12 | THRESHOLD VOLTAGE CHECK — PE |
A

Press RESET, TEST, FWD, ON-LINE then 1600 CPI
(1600 CP!I light comes on).

Data is now being written in PE (1600 CPI).

Repeat steps C thru H of 7.2.11 (NZRI Threshold
Check), except voltage at TP58 should be

+0.65 £ .2 and voltage at TP59 should be -0.65
.2vdc.



7213 ICLAMPING VOLTAGE CHECK — NRZ!I
A. Press RESET, TEST, FWD and then ON-LINE.

. Data is now being written in NRZI.

C. Connect scope to emitter (top wire) of transistor Q49

at location 13-J.

D. Voltage should be -0.25vdc + 0.1.

F.
G.

Connect scope to emitter (top wire) of transistor Q50
at location 14-J.

Voltage should be +0.3vdc + 0.1.
Press RESET at completion.

7214]CLAMPING VOLTAGE CHECK — PE]|

A

Press RESET, TEST, FWD, ON-LINE and then 1600
CPI (light comes on).

Data is now being written in PE.

C. Connect scope to emitter (top wire) of transistor Q49

H.

at location 13-J.
Voltage should be -0.4vdc + 0.1.

Connect scope to emitter (top wire) of transistor Q50
at location 14-J.

Voltage should be +0.3vdc +£ 0.1.

Should either voltage (Q49 or Q50) in NRZI or PE
check be out of tolerance replace both transistors
(2N4124 and 2N4126) as first step in troubleshooting.

Press RESET at completion.

7.2.15[PEMOA VOLTAGE CHECK — NRZI/PEl
A. Press RESET, TEST, FWD and then ON-LINE.

v}

. Pemoa line is now in NRZI mode.

C. Connect scope to emitter (top wire) of Q42 (location

® m m O

7-M).

Voltage should be +5vdc + 1.

Press 1600 CPl — Pemoa line is now in PE mode.
Voltage at same point should be —12vdc £ 2.

If voltage is not within tolerance change both Q42
(2N4124) and Q43 (2N4126) as first step in
troubleshooting.

Press RESET at completion.
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7.2.16|{ ERASE AND WRITE VOLTAGE CHECKSl
A. Press RESET, TEST, FWD and then ON-LINE.
. Data is being written in NRZI.
C. Connect scope to top lead of R524 (130 OHM 1 Watt

resistor) at location 4-K.

D. Voltage should be +5.5.vdc £ 1v (ERASE voltage).
. Move scope to top lead of R525 (next to R524) 56

OHM, 1 Watt.

. Voltage should be +14vdc x2v (WRITE voltage

NRZI).

. Press 1600 CPI (light comes on).
. Data is now being written in PE.

. The top lead of R525 (resistor on left) should now

indicate +7.5vdc £ 1v (WRITE voltage PE).

J. R524 (130 OHM) should still indicate +5.5vdc £1v.
. Press RESET at completion. Then RWD. Tape will

return to load point (LOAD light on). Press RWD
once again and tape will unload.

. Return all test jumpers (E16-E18 to E16-E17 and

possibly E28-E29 to E32-E33 if P.E. only is
desired). Any other jumpers moved should also
be returned to original configuration.

This completes the self-test operational test and adjust-
ments. If all tests have been successfully completed and
the tape transport is operational, return to system.



7.3 SENSOR CHECKS AND ADJUSTMENTS

7.3.1 SENSOR CHECKS

A. Lamp Out
1. TP 61, Lamp out (L) is FALSE = HIGH.
2. Disconnect J11.
3. TP 61, Lamp out (L) is TRUE = LOW.
4. Connect J11.

B. Retractor Motor Sensors

Arms Up - No Tape in Path
1. RUP (L) is TRUE. (13F pin 1) = LOW.
RDN (H) is FALSE. (13F pin 2) = HIGH.
2. Thread tape, depress LOAD switch. Upon com-
pletion of load sequence,
RDN (L) is TRUE. (13F pin 2) = LOW.
RUP (H) is FALSE. (13F pin 1) = HIGH.

C. EOT/BOT
1. With no tape in path
a. 13F pin 14 = HIGH (BOT)
b. 13F pin 13 = HIGH (EQT)
¢. Connector P10 pin 2 = Less than +0.9 volts
(Do not disconnect connector)
d. Connector P10 pin 5 = Less than +0.9 volts
(Do not disconnect connector)
2. Tape without Marker in Path
a. 13F pin 14 = LOW
b. 13F pin 13 = LOW
c. P10 pin 2 = More than +2.5 volts
d. P10 pin 5 = More than +2.5 volts

D. File Protect Ring Sensor
1. Ring normal = 13H pin 1 = HIGH.
2. Ring depressed = 13H pin 1 = LOW.

7.3.2. COMPLIANCE ARM SENSOR ADJUSTMENTS

Install a normal test tape and load tape. Move tape in
forward direction past BOT marker. Press RESET to
stop tape.

B. Press Power Switch to OFF (arms will drop).
C. Turn power ON only, DO NOT PRESS LOAD.

D. Adjust TAKE-UP COMPLIANCE CIRCUIT as follows:
1. Connect DVM to J6 pin 2. Connect ground of
DVM to COMMON TP. Connect scope to TP3
(voltage scale on 5V per). Remove compliance
arm sensor cover by removing cover screw and

lifting cover straight out from housing.
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10.

. Check the two screws that attach sensor plastic
block to metal housing to insure tightness.

. Manually move take-up arm from lower rest posi-
tion, which must be a NEGATIVE voltage of
approximately 4.0 to 7.5 VDC on DVM, to the first
reference mark which is approximately % inch
from the lower resting position. (There are a total
of three (3) reference marks on the frame; lower,
center and upper.) Note this negative voltage.

. Continue to move the take-up arm upward to the
upper reference mark (1% inches from the top)
and note the positive voltage on the DVM.

. The voltage readings taken in steps 3 and 4

should be opposite polarity.

If the above readings are not equal to within + 0.5

volt, gently adjust the shutter by hand until this

tolerance is met.

. Upon completion of the prior step, move the arm

until the DVM indicates zero (0) volts. At this

voltage the arm should be within % of an inch
from the center reference mark.

Should the prior step not fall within tolerance, let

the arm go 1o the lowest position. Loosen the two

screws that attach the plastic sensor housing to
the metal casting and gently shift the plastic
slightly. Retighten the two screws and repeat
steps 3 thru 7. Ideally, the lower and upper refer-
ence marks will be equal and opposite and the
center reference mark will be zero (0) volts (within

% of an inch of the mark.)

Install metal cover over compliance housing and

recheck references. Voltages may be slightly

higher, but still within tolerance.

Move arm slowly from lower restto upper rest and

monitor on scope for a smooth transition from

approximately -12V to +12VDC. (This voltage
could be as high as 15V or as low as 10V.)

E. Supply Compliance Circuit

1. Connect DVM to J7 pin 2. Connect ground of
DVM to common TP. Connect scope to TP4.

2. Perform steps 2 thru 10 above. Ali readings and
tolerances should be the same.

7.3.3 ARM LIMIT ADJUSTMENTS
A. TAKE-UP ARM Limit Adjustments

1. Manually lock SUPPLY ARM inthe upward posi-
tion at least two (2) inches into the upward
travel.

2. Connect scope to TP 60 (set scope at 2 volts
per division).



. With TAKE-UP ARM on the lower rest, scope

should indicate a LOW, if not, adjust R85 (on
take-up servo) in the CW direction.

. Gently move TAKE-UP ARM until bottom portion

of arm metal is in-line with LOWER reference

mark. Scope should switch to a HIGH, if not,

adjust R85 in a CCW direction until voltage just

does switch to a HIGH.

Continue moving TAKE-UP ARM toward
UPPER reference mark while monitoring scope.
Voltage should stay at HIGH level until center of

take-up arm is in line with UPPER reference

mark, at this time voltage should switch to a

LOW once again.

. Should voltage switch to a LOW prior to arm in

line with UPPER reference mark, turn R77
slightly in a CW direction and restart procedure
at step 4 above. Recheck R85 adjustment with
LOWER reference mark.

. When adjustment is correct between reference

marks, ascertain that when the arm is extended
above the UPPER reference mark the scope
voltage remains at a LOW, while the arm travels
to the uppermost physical position.

B. SUPPLY ARM Limit Adjustments

1.

2.

3.

Manually lock TAKE-UP ARM in upward position
at least two (2) inches in the upward travel.
Connect scope 1o TP60 (sets at 2 volts per
division). :

With SUPPLY ARM on the lower rest, scope
should indicate a LOW, if not, adjust R105 (on
supply servo) toward CW direction.

. Gently move SUPPLY ARM until bottom portion

of arm metal is in line with LOWER reference
mark. Scope at this instance should switch to a
HIGH, if not, adjust R105 ina CCW direction until
voltage just does switch to a HIGH.

Continue moving SUPPLY ARM toward UPPER
reference mark while monitoring scope. Voltage
should remain at HIGH level until center of
supply arm is in line with UPPER reference
mark; at which time voltage shouid switch to a
LOW once again.

Should voltage switch to a LOW prior to arm in
line with UPPER reference mark, adjust R97
slightly in a CW direction and restart this proce-
dure at step 4 above. Recheck R105 adjust-
ments with LOWER reference mark.
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7.3.4 BOT/EOT SENSOR ADJUSTMENT

A.
B.

With tape removed from the transport, turn on power.
Connect a scope to Connector P10 Pin 2 on Main
Electronics P.CB. (not the sensor P.CB.). (P10 con-
nector is mounted at location 16-F). Do not discon-
nect P10.

Voltage at this time should be +0.9 volts or less. (This
is checking the output of the BOT sensor as the light
is reflected off a metal strip mounted on the top of the
tape cleaner.) If voltage is greater than +0.9 volts
then remove head covers and push the BOT sensor
to its extreme center position (sensor pointed into
transport); voltage should be in tolerance. (See sensor
DWG below).

Move scope to P10 Pin 5 (EOT sensor output). Vol-
tage should again be +0.9 volis or less. If not, remove
upper screw that holds the sensor black plastic
housing and loosen lower screw. Tilt the housing and
push EOT sensor toward center (away from trans-
port). Resecure housing and head covers, voltage
should be in tolerance.

Thread a tape on transport (do not joad). Voltage at
P10 Pin 2 and 5 should be greater than +2.5 volts. If
not, move sensors away from center. Recheck vol-
tage with no tape in path for 0.9 volts or less.

When above conditions are met, and load switch is
depressed, tape should run to “Load Point” (load
light on) and then stop while awaiting further
instructions.

. Voltage on P10 Pin 2 at load point should be less
than +0.9 volts (BOT) while the voltage on P10 Pin 5
should be greater than +2.5 volts (EOT).

. By adding a metal strip to your tape at the EOT
position a few feet in the Forward direction, the tape
can quickly be cycled from BOT to EOT (at EOT Pin
5 will be less than +0.9 volts and BOT will be greater
than +2.5 volts at Pin 2) to verify correct system
operation.

. If sensors are not adjusted correctly, tape will not

load correctly.

BOT BULB EOT
SENSOR

SENSOR \ ‘ /J:T

[0l (o] ]

BLACK
PLASTIC
HOUSING

SCREWS

—

=3

BOT / EOT SENSOR ASSEMBLY
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OPERATIONAL TESTS
AND
ALIGNMENT PROCEDURE
7-TRACK

7.4.1 7 TRACK TRANSPORTS

in most cases the adjustments and procedures relating
to the 9 track operational tests and alignment procedure
will be the same for 7 track transports. Differences in
procedure are defined in this section.

742 FOLLOW SECTION 7.2 THRU 7.2.1C. (9 TRACK)
7.4.3 JUMPER CONFIGURATION

In order to conduct the operational tests it is necessary
to relocate the following jumper:
At location 17-J on component side of Main Elec-
tronic Board there are a group of jumper blocks.
Move jumper E16-E17 to location E16-E18. (See
Figure 2-14 for pictorial.)

7.4.4{SPEED TEST (With Skew Tape) |

A. Follow Section 7.2.2 (9 track).

B. Remove skew tape and do not use for any other
tests following. :

7.45|ALTERNATE SPEED TEST (Without Skew Tape)
A. Follow Section 7.2.3 (9 track).

7.46|READ GATE TEST|

A. Install a normal test tape on the transport (write
enabled) and press LOAD SW. Tape will move for-
ward to load point and stop.

Press RESET, TEST, FWD and ON-LINE (low den-
sity data will now be written on tape). (Low density
can either be 200 or 556 BPI depending on density
requested at time of order.)

)

Connect a scope to TP 52 (skew) located at 6-P, set
scope voltage to 2 volts. Turn intensity of scope to
fairly HIGH. Set scope sweep (CALIB) to chart that
follows and check low density read gate.

D. Trigger scope on TRAILING EDGE of wave form.
(Use - Siope on Scope)

~I
'

b

N

TRAILING ——»

READ
GATE SCOPE SWEEP
@
%—100,5.3—> 20 MSEC

~=—— LEADING

EDGE 4 EDGE
EXAMPLE AT 25 IPS
200 BPI DENSITY
E. To check high density, press Hi DEN switch (switch

LED will light), adjust scope sweep according to
chart and check for correct read gate.

If "Read Gate Pulse Width" is not correct according
to chart proceed as follows:

To adjust LOW DENSITY (Hi DEN LED off), press
RESET, TEST, FWD and ON-LINE. Connect scope
to TP 52 and adjust scope sweep to correct speed
and density.

Adjust R498 POT (located at 6-L) for the correct
width.

. To adjust HI-DENSITY press all above switches and

then HI-DEN (last). The LED on this switch will now
come on. Set scope sweep to correct density and
speed.

Adjust R496 POT (located to left of R498) for correct
width.

Recheck both densities when adjustment is com-
pleted. Press RESET to stop tape.



READ GATE CHART

READ SCOPE
DENSITY SPEED GATE SWEEP
(bpi) (ips) (ps) (ms)
800 45, 139 2
375 166 2
25. 25, 5
1875 333 5
125 50. 10
556 45. 20. 5
375 24. 5
25, 36. 5
18.75 48. 10
125 72. 10
200 45, 555 10
375 66.1 10
25, 100. 20
1875 1333 20
125 200. 50

7.4.7[READ LEVEL TEST (Low Density) |

NOTE
Jumper (E16-E18) in place for this test.

A. With a normal test tape on the tape transport at the
load point (BOT), press RESET then TEST (switches
light) then press FWD (tape motion starts). Press
ON-LINE to generate LO DENSITY data. (Switch will
not light.)

B. Connect scope to TP6 (Read Ch#7)located at 14-K.
Analog READ DATA should appear at a rate of
approximately one (1) pulse every 16 Msec.

:1——16 MS—b:

ADJUST

PTOP
VALUE

C. If required, adjust R335 (located at 12-L) for the
following peak-to-peak voltages.

D. NOTE: This is the lower POT. Both LOW DENSITY
and HIGH DENSITY use the same POT to adjust
levels. The upper POT is not used on a 7-track

system.

" Speed Volts P-P

12.5 11 volts

18.75 11 volts

25 11 volts PEAK TO PEAK
375 12 volts LEVEL

45 12 volts

Perform the above level test on each read channel
(TP-6 thru TP-14), adjusting as required (R335 thru
R343), for the correct read level. NOTE: TP-12 and
TP-13 (POTS R348 and R342) will be at a straight
+15VDC level. These correspond to read channels 1
and 0 which are not used in 7 track tape systems.

E. Check for digital output pulses on TP-34 thru TP-42
(located at 8-K thru 8-V). NOTE: TP-40 and 41 will be
at ground level (channels 0 and 1).

F. Pulses will be as follows:

—> l«— APPX 16 MSEC
‘ APART

+4v

l ' Ov

G. Press RESET to stop test.

748[READ LEVEL TEST (High Density) |

A. Press RESET, TEST, FWD, ON-LINE and H! DEN to
generate high density data.

B. Check same test points as performed in low density.

C. The analog signals on TP-6 thru TP-14 will be differ-
ent than those noted during low density test. These
signals will be as follows:

—_
ADJUST
THIS
PTOP
VALUE
L A

D. Peak to Peak levels should be approximately same
amplitude as measured on low density test.
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E. Check TP-34 thru 42 for similar digital output pulses.
Exceptionally wide or narrow pulses on a particular
channel indicates a problem area. Set scope for 20
MSEC to exhibit 2 or 3 pulses as follows:

NOTE: TP 41 and 40 not used.

— S——

—

<— = APPX 25/4,SEC AT 25 IPS

7.49[WRITE DESKEW PULSE WIDTH|

A. At completion of prior test while transport is still
operating in high density mode, connect scopeto IC
located at 5-P (Pin 8). Set scope sweep to 1 M Sec
and display as follows:

B. A series of six (6) short pulses should appear and
one (1) pulse of wider duration as shown:

B8y :
> e P EXAMPLE

45 IPS : {SEE TABLE}
]

1 2 3 4 5 6

C. Check that the duration of one complete pulse, from
the leading edge of one pulse to the leading edge of
the next pulse, is as follows (change scope sweep
as required) (Do not trigger on wider puise)

Sweep Pulse
125 IPS 213 ms
1875 IPS 186 ;s
25 IPS 16 us
375 IPS 107 us
45 IPS ,88/4. S

D. If pulse duration is not correct, adjust R516 (located
at 4V) for proper duration.

E. Press RESET at compiletion.

A. Follow Section 7.2.9 (9 track).

7.4.11|STOP ADJUSTMENT |
A. Follow Section 7.2.10 (9 track).

7.4.12[THRESHOLD VOLTAGE CHECK|
A. Follow Section 7.2.11 (9 track).

7.413|CLAMPING VOLTAGE CHECK
A. Follow Section 7.2.13 (9 track).

7.4.14!ERASE AND WRITE VOLTAGE CHECﬂ
A. Follow Section 7.2.16 A thru F (9 track).

B. Press RESET at completion then REWIND. At load
point press REWIND once again and tape will
unload.

C. Return test jumpers E16-E18 to E16-E17.

D. This completes the self-test operational test and
adjustments. If all tests have been successfully
completed and the tape transport is operational,
return to system.

For sensor checks and adjustments follow 9 track sec-
tions starting at 7.3.
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SECTION VIIl
TROUBLESHOOTING



8.1 INTRODUCTION

This section contains instructions for determining the
cause of the more common tape transport malfunctions. If
a malfunction occurs which cannot be isolated with these
instruction, use standard troubleshooting procedures in
conjunction with the built-in diagnostic and operational
test programs.

NOTE

Before performing any troubleshooting check to see
that the equipment is connected properly and that all
associated equipment is in good operating condition.

In order to locate a malfunction, the troubleshooter
should establish a logical approach to the problem. It is
important that he follows instructions and understands the
theory of operation and the built-in diagnostic test
program.

One of the first approaches to locating the malfunction
should be to visually inspect the unit for damaged compo-
nents. Many times mechanical malfunctions can be iso-
lated by listening for unusual noises while the transport is
operating. When a defective component is located, iden-
tify it by referring to Section IX to get the part number
and/or its value. If a replacement part is available, substi-

8.4 TROUBLESHOOTING WITH OFF-LINE
DIAGNOSTIC TESTS

The Series 1050 troubleshooting philosophy is one of
isolation.and repair. The troubleshooting chartin Table 8.1
will heip identify the more complex problems. When used
in conjunction with the off-line diagnostic tests, isclation of
the failure should be possible in most cases to a single
component or circuit. Table 8.1 has been developed to
show the common failures in order of frequency of
occurrence.

8.5 WAVEFORMS

Table 82 contains waveform pictorials and testing
points for the take-up, supply and capstan servos. In addi-
tion there is a schematic and sequence for the retractor
motor circuit and loading operation.

8.6 DATA GENERATION PATTERNS

Figure 8-1 thru 8-7 provide write and read data genera
tion information for NRZI and P.E. data.
Figure 8-8 shows Daisy-Chain/Terminator configuration.

tute it for the suspected defective part. 8.7 Figure 8-9 consists of 3 sheets. These are CONTROL,
WRITE and READ schematics when troubleshooting frem

NOTE T(?rmatter inputs/outputs to the main electronic board (thri

/O board).

If replacement of the defective component requires

major alignment, it is recommended that the unit be

returned to IDT for factory repair and adjustment.

8.2 COMMON PROBLEMS

Table 8.1 lists the common problems associated with
tape transport operation together with the probable cause
and remedy.

8.3 SYSTEM TROUBLESHOOTING

Table 8.2, used in conjunction with the schematic dia-
grams in Section IX, provides an aid to the isolation and
repair of faults.

8-1



TABLE 8.1 COMMON PROBLEMS

TROUBLE

PROBABLE CAUSE

REMEDY

All control panet switches not
operative when touched.

Flex-cable in membrane sw. assy not
making connection.

Reinstall flex-cable inside sw.
assembly

Power to transport does not
come on when control panel
switch toggled on.

+20V Fuse F1 blown

Replace F1 on main
elect. board, 8 AMP.

Triac (Q1) in unregulated power supply
is defective

Remove power supply and
replace triac

Primary power fuse (6% AMP) in unreg.
power supply defective

Replace fuse

LED in power sw. defective

Replace LED

One or another control panel
sw. indicator does not light
when required

LED for switch is bad

Replace LED

Inverter/driver (7406) is bad

Replace 7406

Take-up reel flange scrapes
tape

Reel improperly mounted

Loosen reel and reposition
(See Sec. 6.4.5)

Supply hub does not grip
tape reel tightly

Adjustment inside hub not set correctly

Readjust supply hub locking
mechanism (See Sec. 6.4.5)
or replace compression band

Extremely difficult to mount
tape reel onto supply hub

Adjustment inside hub not set correctly

Readjust supply hub locking
mechanism (See Sec. 6.4.5)

Tape, when mounted to sup-
ply hub, scrapes against its
own flanges (while tape is
moving).

Supply hub improperly mounted

Remove supply reel from top
plate and remount hub to
motor shaft (See Sec. 6.4.5)
or bad tape reel

Retractor motor runs
continuously

Run-up (RUP) or Run-down (RDN)
sensor defective

Replace sensor

Q2 or Q3 defective in retractor motor
circuit

Replace both transistors if
one is suspected

IC 84 (7407) is defective

Replace IC

Microprocessor IC (3870) is defective

Replace 3870 IC at location
17-N
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TABLE 8.1 COMMON PROBLEMS (CONTINUED)

TROUBLE

PROBABLE CAUSE

REMEDY

Reset LED comes on
during normal operation

+5V boost circuit is faculty causing +5V
on main board to drop to 3 or 4 volts

Check F3 Fuser. Check
2N4398 on main board.
Check +5 volt Reg. on main
board

Compliance arms go into
limit when LOAD switch is
activated

IC 10J (SD-5000) or IC 124 is defective

Replace IC

Compliance arm limit not adjusted cor-
rectly

Readjust per Sec. 7.3.3

Tape moves slowly in STOP
mode

Stop adjustment R28 not set correctly

Readjust per Sec. 7.2.10

IC 11J (SD-5000) is defective

Replace IC

Tape does not stop at BOT
(Load Point) orrewind at EOT

Sensors not adjusted correctly

Readjust per Sec. 7.34

Read or Write Parity or data
errors

Read levels not adjusted to correct value

Adjust levels per Section
726 and 7.2.7

Tape Path alignment not correct

Adjust tape path with calib.
skew tape per Sec. 6.3

Ramp not adjusted correctly

Adjust ramp per Sec. 7.2.9

Head or Guides need cleaning

Clean head and guides

Continuous Write or Read
errors

Write or Read circuits defective

Check per Sec. 7.2

Retractor motor will not run

A sensor bulb or LED is defective

Check TP 61 (Lamp Out), if
T.P. is Low this indicates a
defective bulb/LED. Check
compliance arm sensors
BOT/EQOT sensor, ring sen-
sor or RUP/RDN sensors for
defective light source

BOT/EOT sensors not adjusted correctly

Readjust sensors per Sec-
tion 7.3.4

One of the regulated voltages is low
causing Q51 to turn on

Check power supply voltage
circuits. Per Section 7.2.1

Q2 or Q3 is defective

Replace both transistors if
one is suspected

Retractor motor is defective. Contacts of
motor with wires disconnected should
read approx. 6Ly (motor winding)

Replace motor

Wire on motor has come loose

Reinsert wire
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TABLE 8.1 COMMON PROBLEMS (CONTINUED)

TROUBLE

PROBABLE CAUSE

REMEDY

Tape does not tension or
spills in load sequence

Supply or take-up driver servo circuit
defective

Most likely failed output
drivers (2N6052 and 2N6059)
for either of the servo motors.
Check Section 721 C

A sensor bulb or LED is defective

Replace

Fail/Safe relay does not activate

Check FSR circuit on
01-30273 schematic

Arms drop in middle of rewind
and will not retension when
load switch is pushed

Supply or take-up driver servo circuit
defective

Transport does not move
tape in response to Forward
or Reverse command

Transport is not ready or On Line

Most likely the output drivers
for either of the servo motors.
(2NB052 or 2N6059) Check
with DC voltmeter or scope
with power ON only, the
following:

2NB059 (5A-8A-12A)

Base to Com = -25V
Emitter to Com = -25V
Collector to Com = 0V
2N6052 (6A-10A-13A)
Base to Com = +25V
Emitter to Com = +25 V
Collector to Com = 0V

Troubleshoot control logic or
servo amplifier

Transport responds to remote
FORWARD command, but
tape is not written

Write current in not enabled

Check presence of Write -
Enable ring on supply reel,

WRT EN indicator should
be lit.

Write Enable signal is not correct

Troubleshoot control logic

Write Data or Write Data Strobe is not
received correctly from interface

Check interface

Tape cannot be read

Interface cable fault

Replace or repair interface
cable

Read skew out of adjustment
Head and guides need cleaning

Readjust in accordance with
Section VI
Clean head and guides

Read amplifier gains are incorrectly
adjusted

Check and adjust amplifier
gains (Sec. 726 & 7.2.7)

Read Data Storage Register faulty

Check that duration of posi-
tive section of waveform is
one-half bit time

Other component fault in read channel

Check test point data. Repair
Read/Write board.
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LOADING SEQUENCE FOR SERIES 1050

Condition 1=Pwr On-Arms Up-Tape Wound on Voltage at bases of Q10 & Q13

T.U. Reel by Hand. goes to -1.9V. Q13 to On slightly

Circuit= 8J1 (RMR} is Low. 8J2 is Low. and turns on Q5 (2N6059). This ten-

Q3 and Q52 turned On

Q2 is Off

Q4 (FET) is On

4J-7 (Junction of 11K resistors is at
ground potential thru Q4.)

Q22 is On

(Servo on is false (low).)

sions tape while arms are moving
toward center and Retractor Motor
is still running.

Condition 3 = Retractor Motor Stops

Circuit =

When Retractor Motor Arm
reaches bottom it covers the RDN
(Run Down) Sensor.

Q20 is On
~— RMR then goes False (Lo
FSR is Off (No rely on signal to Q3 and 052 turn—OTa—éair\:V)
18P-1) Q2 turns Off

Retractor Motor Off

Condition 2 = Load Switch Pushed

Circuit= Rly On signal from MP goes H

(true.) This causes 8J8 to go Low.
Turns On FSR to Servo’'s. RMR
signal from MP goes H (true). 8J1
and 842 goes H

Q2 turns On

Q3 and Q52 turns off

Retractor Motor runs

8-8

Motor Stops

Servo On from MP goes H (true)

16P-12 goes Low

Q22 turns Off

Q4 turns Off from -15V (ENB) from
Q20.

Output of 44 now controls Take-Up
Servo Driver Loop.

Tape moves to Load Point (BOT).
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crU

OUTPUT
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-
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I
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I
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I S

]

LI
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leé DELAY SET BY DESKEW JUMPER

L]
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L .

S—
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7415109

J Q

CLR
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WRITE
HEAD
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J = HIGH

DATA
2
3s 3
741586
1

NZS ( H TRUE)

IN NRZI 3S ACTS
LIKE AN INVERTER

FIGURE 8-1.

NRZI WRITE DATA WAVEFORM
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FIGURE 8-2. P.E. WRITE DATA WAVEFORMS
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CONSECUTIVE “I"" GENERATION

!
i
TP—6 :
1
]
'
]
! {
1 1
9K—9 | +0.3 ]
9K—10} ' ' -
OVa—eoZZ 4 ) CLAMPED TO THESE LEVELS
- 007 -—0A07..I \ 1 BY CR58 AND CR67
1
RS o N -
]
i |
. bt = = =10.1
' ]
ok-11 *202__ |1 X '
] [ 1
: i [ [
- | | |
] ] +8
1 [} []
] i ]
i M !
! 1 ]
1 1 ]
' 1 :
' 1
K13 e ! i j=am14
Vo ! N H
| | l !
9K—14 _——ll----+6 0 :
1 1 1
: | 2
: ’ :
L]
| ' :
]
v : ! -—15
: ' 1! i
[ v ! ]
(L ! : ]
: ---15.6
TP—43 ]
8K—CLK --=-04
+0.1___
+0.02 - —_ .
9K
+0.3 -
03N 10
9
+ 14 .
9K
CONSTANT—0.07——8| -

FIGURE 8-4. NRZI WAVEFORMS FOR GENERATING CLOCK
PULSES FOR READ REGISTER
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FIGURE 8-5. P.E. WAVEFORMS GENERATED TO BIAS DATA COMPARATOR (9K)
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FIGURE 8-6. P.E. READ DATA OUTPUT WAVEFORMS
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SECTION IX

TABLE 9.1. LOGIC SYMBOLOGY AND

9.1 INTRODUCTION

This section contains the logic, schematic and assem-

TRUTH TABLES

DIAGRAMS

bly diagrams necessary for maintenance and/or trouble- TYPE SYMBOL A B X
shooting the tape transport.
A H H H
B X H L L
9.2 LOGIC SYMBOLS AND — L H L
L
Table 9.1 shows the logic symbols, including truth Lot
tables, for the IC’s used in the Series 1050. Table 9.2 and A H H L
9.3 show the logic symbols and truth tables for the D-type B }( H L H
and JK flipfiops respectively. NAND - t l':i :
H H L
. A
9.3 LISTING « HoL oL
The Engineering drawings contained herein are listed NOR g L H L
below in the order of their appearance. L L H
A H H H
X H L H
OR B L H H
L L L
A X H H L
H L H
EXCL, OR B )D—- LR oh
_ L L L
DRAWING NO. OF
NO. TITLE PAGES
11-00273 PCB Assembly, Main 1
01-30273 Schematic, Main Elect. AC PWR 8
00-30045 Block Diagram 1
01-30226 Schematic Membrane Switch 1
11-00226 PCB Assembly, Membrane Switch 1
01-30276 Schematic, Main Elect. DC PWR 1
01-30196 Schematic, AC/DC Converter 1
01-30003 Schematic 1/0 Interface 1
11-00003 PCB Assembly, 1/0 Interface 1
01-30025 Schematic, 1/0 Interface w/Formatter 1
11-00025 PCB Assembly, |/O Interface w/Formatter 1
01-30092 Schematic 1/0 Interface, FMTR STD Alone 1
11-00092 PCB Assembly, |/O Interface, FMTR STD Alone 1
01-30266 Schematic, I/0 STD Alone, w/PWR Up 1
11-00266 PCB Assembly, I/0 STD Alone, w/PWR Up 1
10-00204 Final Assembly, DC/DC Converter 2
117-9900-00 Mech. Assembly, Top Plate 1050/1750 4

9-1



TABLE 9.2. D-TYPE FLIPFLOP

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

14

2D 2CK 2PR 20 20

FUNCTION TABLE =
INPUTS OUTPUTS P
PRESET CLEAR CLOCK D | @ @ o

L H X X|H L =5

H L X X{L H o

L L X X | H*  H* <

H H t HiH L NaDaDaDak

H H t L L H ‘:1’l D 1CEKk 1PR 10 18 GND

L
H H L X |ag Qg

74LS74

H = high level (steady state), L = low level (steady state), X = irrelevent

T =high-level pulse; data inputs should be held constant while clock Is high; data is transferred to output on the falling edge of the pulse.
1 = transition from low to high level, | = transition from high to low jevel

Qg = the level of Q before the indicated input conditions were established.

TOGGLE: Esch output changes to the complement of its previous level on each active transition (puise) of the ciock.

*This configuration is nonstable; that ls, it will not persist when preset and clear Inputs return to their inactive (high) level,

TABLE 9.3. JK FLIPFLOP

DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP.FLOPS WITH PRESET AND CLEAR

109 v, cfa 20 2K 2CK 2PR 20
’.@M&i@éﬂiﬂ ﬁlﬁl
1 i PR

FUNCTION TABLE 20

B INPUTS OUTPUTS
PRESET CLEAR CLOCK J K| Q Q| S S TN
L H X X X1 H L
H L X X X} L H i
L L X X X [ H* H*
H H t L L L H
H H t H L | TOGGLE
H H 1 L H» QO 60 cla W 1K 1CK 1PR 10 1@ GND
H H f H H| H L
H H L X X |{Qy Qo

7415109

H = high level (steady state), L = low level (steady state), X = irrelevant, 1 = transition from low to high level

TIL = high-level pulse; while the clock is high, changes at the J and K inputs after the specified hold time have no effect. Data is transferred to
output on the falling edge of the pulse.

Qg = the ievei of Q before the indicated input conditions were estabiished,

TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock,

*This configuration is nonstabie; that is, it wiii not persist when preset and ciear inputs return to their inactive (high) leva!,
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SECTION X

SERVICE BULLETINS/
APPLICATION NOTES

This section is designed as a filing location for a continu-
ing series of marketing and service bulletins designed to
establish and maintain communications between Innova-
tive Data Technology and its customers and dealers.

These bulletins will be pubiished as required. They will
be sequentially numbered for easy identification and refer-
ence, and punched for a three ring loose-leaf binder.
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SECTION X

SERVICE BULLETINS/
APPLICATION NOTES

10.1 INTRODUCTION

This section is designed as a filing location for a continu-
ing series of marketing and service bulletins designed to
establish and maintain communications between Innova-
tive Data Technology and its customers and dealers.

These bulletins will be published as required. They will
be sequentially numbered for easy identification and refer-
ence, and punched for a three ring loose-leaf binder.
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SECTION XI

SPARE PARTS LIST
SERIES 1050



SERIES 1050 SPARE PARTS LIST

IDT P/N DESCRIPTION

Electronic Assembly

11-00273-0 Main Electronic Board (replaces 11-00075 or 11-00035)

11-00200-0

11-000273-1 Main Electronic Board (127: ips)

11-00003-0 1/0 Board for 1051

11-00090-0 I/O Board for 1052

11-00025-0 1/0 Board for 1053

11-00092-0 {/O Board for 1054

11-00266-0 1/0 Board for 1054 (Special)

11-00023-0 4050 Formatter Board

11-00032 Control Switch Panel Assembly (pushbutton type)

11-10121-0 Control Switch Panel Assembly (membrane type)

11-10034-0 AC Power Supply Assembly

10-00204-0 DC/DC Converter Assembly (48VDC)

11-10115-0 DC/DC Filter Assembly (48VDC)

11-00026-0 Retractor Motor Sensor Assembly

11-00028-0 EOT/BOT Sensor Assembly

11-00029-0 File Protect Sensor Assembly

11-00034-1 Compliance Arm Sensor Assembly - Take-up

11-00034-2 Compiliance Arm Sensor Assembly - Supply

11-00271 I/O Board Cts - Special for 1051/CTS
Electronic Components

80-00437 Microprocessor - 3870

23-0006 Crystal -4MHz

24-40007 Fuse 8 AMP (AGC-8)

24-40012 Fuse 6% AMP (3AG-SB)

24-40010 Fuse 5 AMP (AGC-5)

24-40014 Fuse 3 AMP (3AG-SB) - For 220/240 VAC

24-10004 Lamp - For Pushbutton Switches

50-02002 LED - For Membrane Switches

24-10003 Lamp - For Compliance Arm Sensor

24-10001 Lamp - (GEB82) - Oider type BOT/EQT sensor

24-10009 Lamp - (GE680) - Standard type BOT/EOT sensor

50-01001 Photo-transistor - For BOT/EOT Sensor

49-00008 P1087E FET Transistor

49-00006 RCA 8203/2N6666 Transistor
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49-20001 2N 4124 Transistor

49-20002 2N 4126 Transistor
49-20009 2N 6386 Transistor
49-20010 2N 6052 Transistor
49-20011 2N 6059 Transistor
49-20021 2N 4398 Transistor
70-00002 LM 317K Voltage Regulator
70-00003 LM 320K - 15/7915 Voltage Regulator
70-00023 UA78H15 Voltage Regulator (older boards only)
70-00062 7815 Voltage Regulator
70-00004 LM324 IC Op-Amp
70-00005 LM339 IC Op-Amp
70-00008 MC1437 IC Op-Amp
70-00056 SD5002 IC (Replacement for SD5000/5001)
49-00004 Rectifier, MDA 980-1
80-00257 745240 IC (Formatter)
15-30001 Capacitor 32,000 MFD/25V
15-30014 Capacitor 83,000 MFD/15V
Prog. Proms - For Formatter (each location)
45-00003 Relay - K1 (on Main Electronic Board)

Mechanical Components
99-00007 Tape Cleaner
12-10014-0 Crossfeed Shield
11-10088-0 9 Track Head-on Plate Assembly
11-10067-0 7 Track Head-on Plate Assembly

14-00096 Guide Cover

14-00097 Head Cover

11-10085-00 Dust Door - For older pushbutton switch type door
14-20371 Dust Door - For membrane switch type door
11-10087-00 Facade - For older pushbutton switch type
14-00368 Facade - For membrane switch type

11-10030-0 Roller Guide Assembly (Top Plate)

11-10031 Roller Guide Assembly (Compliance Arm)

12-30002-0 Cable Assembly - Read Head
12-30003-0 Cable Assembly - Write Head
14-10011-01 Capstan Sleeve

99-00058 Capstan Motor, Only
12-30123-0 Capstan Cable Assembly
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11-10037-0
11-10047-0
99-00002
11-10048-0
11-10046-0
14-00185
14-00190
11-10043-0
11-10040-1
11-10040-2
11-10056-0
11-10049-0
28-23005
11-10096-0
60-34001

00-10001
00-10053
00-10003
00-10023
11-10110-0
11-10136-0

Reel Motor Assembly - Take-up (with Cable)
Reel Motor Assembly - Supply (with Cable)

Reel Motor Only For Take-up/Supply

Reel Hub Assembly - Take-up

Reel Hub Assembly - Supply

Flipper for Supply Hub

Compression Rubber Band for Supply Hub
Retractor Motor Assembly with Sensor Board
Compliance Arm Assembly with Sensor - Take-up
Compliance Arm Assembly with Sensor - Supply
Transformer Assembly

Rack Mount Hardware

Facade Door Spring-Clip

Shipping Frame

AC Power Cord

Miscellaneous

Series 1050 Manual (Pushbutton switch type)
Series 1050/1750 Manual (Membrane switch type)
4050 Formatter Manual

{PS 2600 Controller/Interface Manual

FDTE Test Exercizer 1054/1754

FOTE Test Exercizer 1054/1754/T4000



11-00255-1
11-00256-1
11-00258-1
11-00259-1
11-00260-1
11-00264-1
11-00270-1
11-40086-01
11-00268-2
11-00268-1
11-00236-0
11-00217-0
11-00268-0
11-00134-0
11-00193-0

10-00234
10-00223
10-00220
10-00222
10-00221
10-00237-0

Interfaces/Couplers

IPS System Controller - CPU (Std Buffer)

GPIB (IEEE-488) Personality Module

SCDR (RS-232C) Personality Module

BDL (RS-232C) Personality Module

DB (Centronics Conn.) Personality Module

SCSI (Small Comp. Sys. Interface) Personality Module
RDL (RS-232C) Personality Module

ASCII to EBCDIC Code Conv. for Above

Parallel 1/O Coupler for IBM-PC or XT

Parallel |/O Coupler for IBM-PC or XT with Code Conv.
GPIB (IEEE-488) Coupler for APPLE I

GPIB (IEEE-488) Coupler for APPLE 1l

GPIB (IEEE-488) Coupler for IMB-PCor XT
Datum/Wangco Interface

T1-990 DX-10 Interface (IDT)

TI1-990 DX5-7-10 Interface with Cables (Custom Systems)
INTEL MULTIBUS - TMO08 Interface (Ciprico)

Coupler UNIBUS TM-11

Coupler UNIBUS TS-11

Coupler Q-BUS TM-11

Coupler Q-BUS TS-11

Coupler w/Cables for Data General-ECLIPSE/NOVA
NOTE: All couplers/interfaces are WITHOUT cables uniess noted.
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RECOMMENDED FIELD REPLACEMENT
SPARE PARTS LIST — 1750 SERIES

QTY FOR 1-3
IDT P/N DESCRIPTION SYSTEMS

11-00240-0 Main Electronic Board 1
11-00023-0 4050 Formatter (for 1753-1754) 1
11-00003-0 /0 Board (for 1751)

11-00090-0 1/0O Board (for 1752) Only 1 type req. 1
11-00025-0 I/0O Board (for 1753)

11-00092-0 I/O Board (for 1754)

11-00239-0 Active Compliance-Arm Driver Board 1
11-00028-0 EOT/BOT Sensor Assembly 1
11-00029-0 File Protect Sensor Assembly 1
11-10043-0 Retractor Motor Assembly with Sensor 1
11-10120-1 Motorized Compliance Arm Assembly -Take-up 1
11-10120-2 Motorized Compliance Arm Assembly -Take-up 1
99-00052 Reel Motor - Take-up/Supply 1
99-00003 Capstan Motor without Cable 1
14-00185 Flipper - For Supply Hub 1
14-00190 Compression Rubber Band - For Supply Hub 1
11-10121-0 Control Switch Panel Assembly 1
24-40007 Fuse - 8 AMP (AGC-8) 2
24-40012 Fuse - 6% AMP (3AG-SB) 2
24-40010 Fuse - 5 AMP (AGC-5) 2
24-40014 Fuse - 3 AMP (3AG-SB) 220/240 VAC only 2

Interface/Coupler (if applicable)

Cables for Above (if applicable)
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SERIES 1750 SPARE PARTS LIST
Effective 15 July 1984

IDT P/N DESCRIPTION
Electronic Assembly
11-00240-0 Main Electronic Board
11-00003-0 1/0 Board - For 1751
11-00090-0 {/0O Board - For 1752
11-00025-0 {/O Board - For 1753
11-00092-0 I/O Board - For 1754
11-00266-0 I/O Board - For 1754 (Special)
11-00023-0 4050 Formatter
11-10034-1 AC Power Supply Assembly
10-00204-0 DC/DC Converter Assembly (48VDC Only)
11-10115-0 DC/DC Filter Assembly (48VDC Only)
11-00239-0 Active Compliance Arm Driver Board
11-00026-0 Retractor Motor Sensor Assembly
11-00028-0 EOT/BOT Sensor Assembly
11-00029-0 File-Protect Sensor Assembly
Electronic Components
80-00437 Microprocessor (3870)
23-00006 Crystal - 4MHz
24-40007 Fuse 8 AMP (AGC-8)
24-40012 Fuse 6% AMP (3AG-SB)
24-40010 Fuse 5 AMP (AGC-5)
24-40014 Fuse 3 AMP (3AG-SB) for 220/240 VAC
24-10009 Lamp (GE680) - For BOT/EOT Sensor
50-02002 LED - For Control Panel Switch Assembly
50-01001 Photo-Transistor - For BOT/EOT Sensor Assembly
49-00008 P1087E FET Transistor
49-00006 RCA 8203/2N6666 Transistor
49-20001 2N 4124 Transistor
49-20009 2N 4126 Transistor
49-20010 2N 6052 Transistor
49-20011 2N 6059 Transistor
49-20021 2N 4398 Transistor
70-00002 LM 317K Voltage Regulator
70-00003 LM 320K-15/7915 Voltage Regulator
70-00062 7815 Voltage Regulator
70-00004 LM324 IC Op-Amp
70-00005 LM339 IC Op-Amp
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70-00008
70-00056
49-00004
80-00257
15-30001
15-30014

45-00003
45-00001
11-10122-01
11-10122-0

99-00007
12-10014-0
11-
14-00096
14-00097
14-20371
14-00368
11-10030-0
11-10071-0
14-10458
99-00003
99-00052
11-10137-0
11-10046-0
11-10037-1
11-10047-1
11-10043-0
14-00185
14-00190
11-10120-1
11-10120-2
11-10123-0
11-10049
28-23005
11-10096-0
60-34001

MC1437 IC Op-Amp

SD5002 IC

Rectifier, MDA 980-1

745240 IC (Formatter)

Capacitor 32,000 MFD/25V

Capacitor 83,000 MFD/15V

Prog. Proms - For Formatter (each location)
Relay - K1 (Main Electronic Board)

Relay - K1 (Active Compliance Arm Driver Board)

Fan Assembly - 24VDC
Fan Assembly - 115VAC

Mechanical Components

Tape Cleaner

Cross Feed Shield

9 Track Head-on Plate Assembly

Guide Cover

Head Cover

Dust Door

Facade

Roller Guide - Top Plate

Roller Guide - Compliance Arm

Capstan Sleeve

Capstan Motor - Only (Microswitch)

Reel Motor, Only (Supply or Take-up)

Reel Hub Assembly - Take-up

Reel Hub Assembly - Supply

Reel Motor Assembly - Take-up (with Cable)
Reel Motor Assembly - Supply (with Cabie)
Retractor Motor Assembly with Sensor Board
Flipper - For Supply Hub

Compression Rubber Band - For Supply Hub

Motorized Compliance Arm Assembly - Take-up

Motorized Compliance Arm Assembly - Supply
Transformer Assembly
Rack Mount Hardware
Facade Door Spring-Clip
Shipping Frame

AC Power Cord
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00-10053
00-10003
00-10023
11-10110

10-00223
10-00220
10-00222
10-00221
10-00234
10-00237

11-00255
11-00256
11-00260
11-00264
11-40086-01

Miscellaneous

1050/1750 Maintenance and Operations Manual
4050 Formatter Manual

IPS-2600 Controller/Interface Manual

FDTE Test Exercizer

Interfaces/Couplers

Coupler UNIBUS TM-11

Coupler UNIBUS TS-11

Coupler Q-BUS TM-11

Coupler Q-BUS TS-11

Intel MULTIBUS - TMO08 (Ciprico)

Coupler for Data General, ECLIPSE/NOVA*

Coupler for TI-990, DX5-7-10*

IPS System Controller - CPU (Standard Buffer)

GP!B (IEEE-488) Personality Module

DB (Centronic Conn.) Personality Module

SCSI (Small Computer Sys. Interface) Personality Module
ASCII to EBCDIC Code Converter for Above Pers. Modules
NOTE: All interfaces/couplers are WITHOUT cables except *
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‘ APPENDIX A
GLOSSARY OF TERMS

A

ALT L e Arm Limit

ANSI . .. e e American National Standard Institute

B

BOT .. i e e Beginning of Tape

o7 o ) Bits per inch

bpi-NRZI....... ... Bits per inch-Non-Return to Zero-Inverted

bPi-PE ... Bits per inch-Phase Encoded

3 5 7 Beginning Tape Status

C

CAPN (. e e Capstan Normal

CAPR .. e e Capstan Rewind

CER...i i e e Corrected error indication line

007 C Check Character Gate

CMDIl . . e Capstan Motor Driver Input

COS . i e e

CPU. .. e Central Processing Unit

CRCC ... i e ettt Cyclic Redundancy Check Character

CRS..... Clear Rewind Status

CSA e e e Canadian Standards Association

L0, = Clear Write Register

D

DEC. ... i e e Density Command

DEN. ... e e e Density

DES ... i i e Density Status

5 Data Density Indication

DDS .. e e Data Density Select

1] 1 Dual-in-line Package

E

ECMA . ... e Electronic Computer Manufacturers Association
European Computer Manufacturers Association

] Electronic Industries Association

ENB. .. ... Enable

BOT . oo e End of Tape

ETS i e e End of Tape Status

F

FAD . .. e e Formatter Address Line

e File Protect Status

= 1 Fail-Safe Relay Command

A1



FSR............ e ettt Fail-Safe Relay

FWD . i i et e e e Forward Command

FWD ..ttt ittt ittt e Forward

FWDA ... i e e e s Forward Analog

G o _

€107 = T Group Coded Recording
(7 2 Motion Command

H

[ 70 3 Half Arm Travel Limit

[ 1 =1 = T Hard error indication line
HIDEN . . ottt e e e et High Density

HIT. o e i e High Threshold

|

IBG .ot e interblock Gap

1127 [ International Business Machine
ID-BUISt. ..ot e e s Identification Burst

O i e Input/Output

= Inches Per Second

IS0 i e s International Standards Organization
Y 27 Instantaneous Speed Variations
J

K

L

LED .ottt e e Light Emitting Diode

|0 = Load Point

LODA et Load Analog

1 g Load On Line

1K Low Threshold

LRCC. ..t e e e Longitudinal Redundancy Check Character
LOP . e e Low Speed Status

M

MET . o e e Medium Threshold

1V @ Motion

MUX . e Multiplex

N

1Y 1= £ 7 NRZI Status

13 = 7P NRZI mode indication

112 74 Non-Return to Zero-inverted
o)

(] =03 Off-Line-Command

1] = T Off-Line

(] 103 On-Line Status

ONC ...t i e ittt s On-Line Command

ONL .. i it e et On-Line

(107 = {1 Overwrite

OVW s et r et Overwrite

P

PCOrPCB...... it i i Printed Circuit Board

PE i e e e ....... Phase Encode
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PEMO ...ttt e e e e Phase Encode Mode

PEMOA................. e Phase Encode Mode Analog
POCL. ..ot e Power-On-Clear Pulse
PROM . . e Programmable Read Only Memory
PSU ... i e Program Storage Unit

Q

R

RAM L e Random Access Memory
RDN ..o e e i e i s Retractor Down (Position)
7T/ Read Data Lines

RDP .ttt e e e ... Read Data Parity

21 Read Data Strobe

BDS . ittt ittt Ready Status

BDX .ottt it et e e e Ready

REC . . i e e Reverse Command

[ = Reverse

REVA . . i i it e e Reverse Analog

RETMA ... e Radio Electronics Television Manufacturing Assoc.
RING ... e i File Protect Ring

ROM i i i s Read-Only Memory

RMR . e Retractor Motor Run

RRDY .ot e e Read Ready

BRST ... e e Read Reset

RTHY ... Read Threshold 1

[ I P27 .... Read Threshold 2

RUP .. s [T Retractors Up

BVP . i e e Retractors Up (Position)
RSB ... i e Read Strobe

RWC ... e e e Rewind Command

BWD ... e Rewind or Rewinding
RWDA ... e Rewind Analog

RWS . e Rewind Status

s N

SFC...... ..ot e et Synchronous Forward Command
£ T Single Gap

SLT o e e Select

SMDI . i e Supply Motor Drive Input
SRC . .. e e Synchronous Reverse Command
STPA . . e e Stop Analog

SWD . e Set Write Data

SWR . e Set Write Register

SWS L e Set Write Status

T

TAD . o e Transport Address Line

TH o e i e s Threshold

1 e Track

TMDI .. s Take-Up Motor Driver Input
TRD .ttt e et Test Read

TRK . e e Track

TWD . e e Test Write Data

WS . i e s Test Write Strobe

A3
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0 0 Unload Position

\'}

w .

WARS .. e e Write Reset Status

WD . . e e e Write Data

WDC .. e e e, Write Data Command
WDO0-7 . it e e e e e Write Data Lines
WDP.......... ...t ettt Write Data Parity

WD L e et e Write Data Strobe

WEG .ottt e e e e Write Enable Command
WERC .. e Write Reset Command
WRS L e Write Reset

WRT o e e e e Write Enable

X

Y
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