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Archival notes
Chapter 3 IO Operations was missing from the source document.

This training manual was produced in July 1968 several years before the first operational
installation was deployed. The text does not reflect the final 3020 version in several respects. |t
was still being used as training course material in the late 1970s, long after all the 9020 systems
(with a slightly different configuration) were operational.

The handwritten notes are from 1975, and several of them reflect the differences between the
1968 configuration described in the text and what was finally delivered.

Amongst the differences are the following:

At the time the text was written there was only a single 9020 version, hence the reference to just
“9020" in the title. A second, more powerful, version was added later, namely the *90200" The
version described in this text became the “90204",

The text does not mention disks [DASD). These were added later to 9020As and 5020Ds and
referred to as Storage Contrel Units (SCUs). See the handwritten amendment on page 6-84.

The 9020 was originally conceived as a maximum three-CE configuration. The final 90204
version included up to four CEs. The text and diagrams reflect either the three or four CEs
maximum configuration in different sections, presumably depending on when that section was
written.

The text refers to Large Capacity Storage (LCS) elements. These were deleted from the final
delivered configurations.

The Storage Elements (SEs) referred to in the text are the 128 KB Model-03 and 256 KB Model-
04. The final 30204 version used 256 KB Model-08 and 512 KB Model-08A SEs.
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CHAPTER 1

GENERAL INTRODUCTION TO IBM-9020 HARDWARE
1-1. GENERAL CONCEPTS OF SYSTEM OPERATION

The IBM-9020 Central Computer Complex is a multi-element data processing
system utilized as En Route subsystem of the National Airspace System. In-
dividual elements within the system are interconnected by means of interface
cables. The ATC Operational Program is provided with instructions to enable
ma jor elements to be combined into a multiprocessing environment without
manual intervention. In the normal Air Traffic Control System there will be
more elements than are necessary to perform the ATC function. -These redundant
elements when not active in the ATC program may be used for auxiliary func-
tions such as diagnostic maintenance or data reduction runs. However, these
elements are recallable to the ATC problem in the event of the failure of one
of the active elements. The recalling of a redundant element to the ATC prob-
lem is accomplished under program control; however, it is subject to certain

manual conditions that will be more fully covered later in this text.

The elements in the IBM-9020 Central Computer Complex consist of:

1. Up to 4 Compute Elements (CE)

2. A maximum of 3 Input/Output Control Elements (IOCE)
3. Up to 12 Storage Elements (SE)

4. Up to 3 Peripheral Adapters/Modules (PAM)

5. A maximum of 3 Tape Control Units (TCU) with up to 24 Tape

Drives

6. 1 or more Card Reader/Punches and High Speed Printers with

associated Control Units

T. A System Console with its associated entry typewriters
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1-2 SYSTEM PROCESSING AND CONTROL

The number of the various types of elements is determined by the workload and
air traffic density of the site at which the installation is to be made; how-

ever, any of the smaller sites may be enlarged by the addition of equipment.

The fact that the 9020 computer is composed of elements and the ATC Operational
Program is capable of reconfiguring these elements into sub-systems gives rise

to the possibility that two or more programs may be simultaneously processed.

To ensure proper operation of the ATC program as well as the subordinate
program(s) certain restrictions must be placed on the elements within the

system:

1. No element outside the ATC program should be able to communicate

with active elements.

2. No active element may drop power except for catastrophic conditions
while in the ATC state. Conversely, the dropping of power on an

inactive element should not adversely affect the active elements.

3. While active in the ATC program, the manual controls of the elements
will be disabled. This would prevent operating personnel fiom

inadvertently interfering with this operation.

4. No single system element failure should impair the system opera-
tion. Element failures should be recognized and alternate eléments

added to replace the failing element.

Figure 1-66 (a foldout at the end of this chapter) is a block diagram of a
triplex system. Notice that each of the major elements is cabled and thus

is available to each of the other major elements. In the operation of the
IBM-9020 Computer there is no inherent master/slave relationship between
Compute Elements. Each Compute Element is capable of supervisory (configura-
tion) control over other elements; however, the receiving elements must be
conditioned to receive this control. Configuration control has a twofold
function in the 9020 System. The first function is that of control within

the system. In other words, which Compute Element (CE) has the capability
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GENERAL INTRODUCTION TO IBM-9020 HARDWARE 1-3

of conditioning the other elements within the system to accept future control
instructions related to configuration. The elements are conditioned by setting
what is referred to as a SCON field by a Set Configuration Imnstruction or by
manual operation from the element console. The manual operations permissable
from the element console may be limited by associated STATE BITS for the par-
ticular element. The second function is to set the Communication Field of

each element which controls the communication between elements within a sys-
tem. It necessarily follows that the Set Configuration Instruction is com-
posed of SCON, STATE, and COMMUNICATION fields. For detailed information on

this instruction refer to Principles of Operation (CBB890).

In the established multi-system environment it would not be desirable to
limit the flexibility of the various sub=systems by placing restrictions on
storage addressing. The 9020 computer has an address translation feature
employed. Simply stated, the Address Translation Feature.permits any logical
storage address to be placed into any physical storage element. This trans-
lation takes place automatically once the Address Translation Registers (ATR)
are set up. The ATR may be set up either manually or under program control

by the Set ATR Instruction.

The storage area used to contain the old and new Program Status Word as well

as the Channel Address Word and the logout area may also be relocated by
Preferential Storage Base Address (PSBA) circuitry contained within the

Compute Element. The Preferential Storage Base Address Register and associated
circuitry is activated any time the logical storage address contains high order
zeros in address bits 8 thru 19. When activated, PSBAR may relocate the pre-
ferential storage area into any one of the 32 available 1024 word blocks within
an SE, or upon detection of certain errors, may relocate from one SE to the
next configured SE in the system. The Preferential Storage Base Address
Register (PSBAR) may be set up manually or by program using the Set PSBA

Instruction.

AC-940 CBB9OAO T/68



1-4 SYSTEM CONTROL AND PROCESSING

In wiew of the concepts presented it may be stated that the Compute Element
is the focal point of the 9020 System. As such, the CEs are equipped with
_circuits to permit them to issue control type instructions to the other ele-
ments. The CEs also contain circuits to handle the processing of all data
and the issuance of all I/0 instructions. The control of the I/0 devices
once started from a Compute Element (CE) is delegated to the Input/Output
Control Element (IOCE). Data presented to the system from the I/0 devices

as well as data presented from the system to the I/0 devices is routed to or
from storage via the IOCE. Once an I/0O operation is completed, the IOCE
advises the CE of this by a request for an I/0 interrupt. If the CE is so
conditioned by the current PSW, the interrupt will take place and the current
PSW will be stored as the I/0 old PSW. The E/O new PSW will become the cur-
rent PSW and the system will continue the execution of the program at the new
location. Using this scheme, the system will be permitted to operate at an

overall higher speed since it is not tiéd to the slower I/O devices.

The I/0 interrupt and subsequent PSW swap are but one way the 9020 -System has
of changing the operation of the program in response to the external environ-
ment. The other interrupts to which the system is capable of responding are:
Machine check interrupts which occur when a functional unit detects a mal-
function. Program interrupts which occur when the programmer specifies in-
wvalid operations, invalid data, or incorrect boundaries. The Supervisory
Call interrupt which provides the programmer a method of status switching
under program control, and the external interrupt which in general occurs as
a result of conditions external to the element. These external conditions
may be a manual depression of the interrupt button, certain bits set in the
Diagnose Accessible Register (DAR), the timer, or as a result of the read or

write direct instruction, etc.
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GENERAL INTRODUCTION TO IBM-9020 HARDWARE 1-5

1-2. FUNCTIONAL USE OF COMPONENT ELEMENTS

A. Compute Element

The Compute Element contains the circuits to process the instructions,
initiate the I/0 operations, and process the interrupts. As a result of
its capabilities to perform these functions, the CE is capable of exercising

control on the remaining elements in the system.

B. I/0 Control Element

The I1/0 Control Element through its channel circuits is capable of controlling
the data flow from the I/O devices to storage and from storage to the I/0
devices. The IOCE is also capable of accepting I/0 instructions from a CE

and in response to these initiating the request operation. It is also capable
of accepting system control (reconfiguration) type instructions from appro-
priate CEs. Since all system operations require some form of input and some
form of output, the IOCE for purposes of testing may be operated as a stand
alone computer (Diagnostic Mode). To this end the IOCE has its own internal
storage area (MACH) which may be utilized. In system operations MACH store

is used only for certain Channel Operations; while in the diagnostic mode,
MACH store may be used as data storage also. MACH store is 8K words in size;
however, the top 1024 words are reserved for Channel. Since in system opera-
tions the IOCE controls the I/0 devices, it must also be capable of advising
the CE of their status. To accomplish this the IOCE has circuits to request
the I/0 interrupt.

C. Storage Element

The Storage Elements act as the medium for storing data and instructions
necessary for the operation of the program. This storage functions to make
the data readily available from any address in the same time required to
access any other address (Random Access). To accomplish this task, the SE

contains circuits to store and/or fetch information in response to requests

AC-940 CBB9AO T/68



1-6 SYSTEM PROCESSING AND CONTROL

from either a CE or an IOCE on a priority basis. The SE also contains cir-
cuits to accept configuration information from appropriate CEs. The Storage
Element contains core arrays capable of storing 32,768 words (32K) each con-
taining 32 data bits plus 4 parity bits. It might be advantageous at this
point to answer the following questions: When and for what purpose does the
Compute Element (CE) access storage? For what purpose does the IOCE access
storage? In the first instance the CE must access storage in order to get
the next or future instructions it is to execute and in processing that in-
struction, the CE may need to access storage for the data that is to be
processed. In the latter case the IOCE must access storage when handling

the I/0 operations, either to store incoming data or to fetch out going data.
D. Peripheral Adapter Module

The Peripheral Adapter Module was designed to permit the interfacing of non
computer oriented devices to the 9020 System. The PAM is composed of the
common circuitry to connect itself to the IOCE channel as well as adapter
circuitry to connect itself to the devices. The PAM also has circuits to

permit its control from one or more of the System's CEs.
E. The System Console (SC)

The System Console (SC) is the central monitoring and control position in

the 9020 System. This console is divided into four functional parts:

1. Operator's Control
2. Maintenance Controls
3. Monitor-Displays

4. Emergency Power-Off

All critical console functions are duplicated elsewhere in the System in

the event the System Console is inoperable. The System Console is address-
able in the same manner as other input/output devices. This allows the ATC
operational program to communicate with the System Console to read or supply

AC-940 CBB9OAO 7/68



GENERAL INTRODUCTION TO IBM-9020 HARDWARE 1-7

various indications of operations. These features provide part of the
monitoring functions. Several important functional operations associated
with the active system may be controlled from the System Console. By means

of select switches and pushbuttons the operator may cause initial program
loading, manually enter or display information in the active system, or

assist the ATC operational program in accomplishing the overall system tasks.
The System Console also contains the circuitry for control of the 1052 Comsole

Typewriter.
F. Other Input/Output Control Units

In addition to the remote I/0 devices which are serviced through the Peripheral
Adapter Module, there are two remaining control elements which are found on

the computer floor. These include the 2821 (Integrated Control Unit) which

is used to control the High Speed Printer (1403) and Card Reader/Punch (2540),
and the Tape Control Unit (2803) which is used to control the tape drives.

1. Integrated Control Unit (2821)

This Control Unit contains the control and buffer circuitry to transmit in-
formation between the associated system channel and the Card Read/Punch
device and the High Speed Printer. Within the Control Unit are areas of
storage (buffer) that permit high-speed transfer of information between the
IOCE and the input/output devices. This arrangement provides for more effi-
cient time-sharing of the I/0O interface since the channel is not restricted
to the slower-speed operations of input/output devices. For example, in a
cardread operation the information from the card is loaded into a buffer in
the 2821 Control Unit. This loading proceeds at card-reader speed. When
the channel is ready to accept the data, it is transferred from the buffer
via channel to the storage unit at a rate that is not dependent upon reading

time in the card reader.
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1-8 SYSTEM PROCESSING AND CONTROL

2. Tape Control Unit

The basic purpose of a Tape Control Unit is to adapt high-speed, electronic
data channel circuits to control a mechanical tape unit. To accomplish this,
Tape Control Units are logically divided into high-speed channel interface
circuits and low-speed tape unit controlling circuits, Interface circuits
include all of the functions needed to communicate with the channel while

the control section provides timed control signals to operate the Tape Unit.
Data transmitted from the channel to the Tape Control Unit is handled at
electronic speed on the channel interface lines. The control unit holds each
byte of data until the Tape Unit is ready for it. When data is transmitted
to the channel, each byte from the Tape Unit is held in the control unit until
the channel interface accepts it. As data is transmitted through the Tape
Control Unit, it is checked for errors. If an error occurs, the interface

adapter circuits inform the data channel at the end of the operation.
1-3.  PREINSTALLATION PLANNING

The following is a general discussion of requisite planning for the IBM-9020

Central Computer Complex.
A. Building Requirements

When locating the IBM-Q020 System, consideration should be given to the
following items:

1. Availability and location of proper and adequate power.

2. Space to house air conditioning equipment.

3. Ceiling, height, outside wall area, and glass area.

4. Work flow to other areas.

5. Operational considerations in connection with other ATC functions.

6. Floor loading capacity.
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The floor area required for this system will be determined by the flight
configuration and allowances for future expansion. Space should be provided
in the area of the IOCEs for storage of FLT documentation which will be con-
stantly referenced during maintenance. Space may also be needed for FSPC
Modules, CUE Adapters, Egletype equipment, storage cabinets, card files, work
tables and desks, and printer form stands as well as other punched card equip-

ment,

Such items as permanent master document files, card files, and magnetic tape
files require different types of storage areas and should be carefully planned
to minimize both the amount of space necessary and the travel time between

areas.

A substantial amount of test equipment will be assigned to tHe installation
to maintain the system. Equipment such as tape drives and 1052's may be moved
into the Maintenance Room, depending upon the type of work to be done. These
areas should be on the same floor level. The Maintenance Room should contain
a minimum of 400 square feet of space, be at least 12 feet wide, and be air
conditioned to the same specifications as the machine room. Air conditioning
should be siZed to include the heat load of at least one oscillosgope and

magnetic tape unit.
1. Equipment Layout

Included in this manual are plan drawings which show the clearances required
to allow working room for the field engineer and his equipment. They also
show the swinging radii of the component gates and machine covers, caster and
cable hole locations. All dimensions are with covers installed. In some
cases, clearances may be overlapped as long as the larger clearance is main-
tained. The gate swing of an auxiliary unit must not,interfere with the gate

swing of its corresponding control unit.

The units must be located so that the length of connecting cables will not
exceed maximtim limits. 1In the interest of best electrical design, all cable
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1-10 SYSTEM PROCESSING AND CONTROL

lengths should be kept as short as possible. 1In the '"Cabling' section, the
cabling connections between units are illustrated, and the length limitations
for the system are given. The limits given are center-to-center lengths be-
tween cabling access holes at the floor line; allowances will be necessary

for false floor height and cases of indirect cable routing.

The final layout must be reviewed to ensure that cable limitations have not
been violated and that proper clearances have been maintained. After the
cables have been ordered, any layout changes that affect cable length will
require an engineering change and may result in.delays. Procurement and
installation arrangements for external cables should be made with sufficient
lead time to permit the cables to be installed prior to delivery of the com-

puter system.

In laying out a system, the following points should be taken into considera-

tion:
1. There should be visual access between a control unit and at least
one of its associated I/0 devices.

2. The 7265-02 System Control Console is the central unit of opera-

tion; it should be so considered when planning the layout.

3. The 2540 Card Reader Punch and 1403-2.Printer should be convenient

to the console operator.

4. The fronts of the magnetic tape units should be visible from the
T7265-02.

5. The control panels of the 7201-0O1 Computing Elements should be
visible from the T7265-02.

6. Adequate working area is required around the console and magnetic

tape units.
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IBM will provide a scaled layout of equipment which will be installed in the
Maintenance Room to be used as a guide in locating such items as receptacles
and lights. The room should contain both 115-volt and 208-volt outlets
adequate to repair any unit that can be serviced in the Maintenance Room.
Following is a list of typical furniture and fixtures to be located in the

Maintenance Room and their dimensions in inches.

Item Length Width Height
Desk 45 34 29
Work Bench T2 30 35
Shelf Cabinet 36 18 T2
Parts Cabinet 42 24 87
File Cabinet 18 28 60
Bookcase 33 15 42
Study Table 60 30 29
Book Cart 40 13 31
Card File 17 24 9

A typical Maintenance Room Layout is shown in Figure 1-1.
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2. Floor Construction

The weight of each unit is listed in the "Unit Specifications' section. The

unit and floor loading weights in the following listing are given on an ele-

ment basis and for the expected grouping of units.

Unit

2803-1
2821-1
2540
1403-2
2401-2/3
2401-2/3
T265-02
T289-02
7289-02
7231-02
7201-01
7251-03
7251-04
7251-04

Average Floor

Quantity Weight (1b) Loading (1b/sq. ft.)
1 1,400 31
1 1,000 29
1 1,050 23
1 750 22
1 800 29(1)
4 3,200 a7(2)
1 1,850 13
1 3,850% 32(3)
1 4,200% 35(4)
3 15,600 43(5)
1 4,000 40
1 1,500 16
1 2,650 24(6)
3 7,950 26(T)

*Weight will be determined by Adapter Configuration for each site

NOTES :

1.
2.
3.
4.
5.
6.
7

Tape drives when located singly.
Tape drives in groups of 4.
NAFEC PAM.

JACKSONVILLE PAM.

I/0 CE's butted in a group of 3.

Storage Element when located singly.

Storage Elements when butted in a group of 3.
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Floor loading is distributed by the use of 3.25-inch-diameter leveling pads.
Four of these pads are included with each shipping section (see plan views)
to distribute the floor loading across 33.2 square inches. The center of
gravity is located as close to the geometric center of each frame as possible
for even distribution of floor loading. Leveling pad locations are included
in the plan views. Factors considered in determining average floor loading

are as follows.

1, If more than three units are placed side by side, no allowance

can be taken for side clearances at the ends of the machine.

2. Regardless of the actual service clearances required, clearances
used in floor loading computations cannot be more than 30 inches

in any one direction from the machine.

3. Twenty pounds for each square foot of service area used in calcula-

tion must be applied as live-load in floor loading computations.

4. Ten pounds for each square foot of total area used in calculation

must be applied as false-floor weight.

5. The weight of cable must be considered. Cabling within the 9020
System is accomplished almost exclusively through the use of 20
conductor coax cables. This cable averages approximately T ounces

per foot, including connectors.,

NOTE: The listing above does not include cable weight, which
cannot be calculated until the equipment configuration is

selected and cable lengths determined.

The system concept is such that false floors are an absolute requirement.
The false floor will also accomplish the following major objectives:
1. Allow future layout change with minimum reconstruction costs.

2. Provide better working area (covers interconnecting cables and

power receptacles).
3. Contribute to personnel safety.
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A false floor can be constructed of steel, aluminum or fire-resistant wood.
The 24-inch-grid, free-access, pedestal-supported type floor, as illustrated
in Fig. 1-2, offers advantages over the stringer-supported type floor illus-
trated in Fig. 1-3; cable installation and relocation is much less time-

consuming without subframing.

IBM recommends that there be no metal exposed to the walking surface where

a metal raised floor is used. Such exposure is considered a safety hazard.

When selecting a raised floor covering,consider such factors as the frequency
of moving machine units and the resistance to cracking and flaking, appearance,
and cost of the tile. Experience has shown that a mater€al such as vinyl tile
is most applicable because of its resilience and its resistance to cracking
and flaking. Materials used in the underfloor area should be treated to pre-

vent the generation of dust.

(No Subframing)

Pedestal

Figure 1-2. Pedestal-Supported Type Floor.
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Subframing
Pedestal

Figure 1-3. Stringer-Supported Type Floor.
3. Acoustical Treatment

The principal noise sources in this system are the mechanical units, such

as card machinés, printers, and blowers.

The floor construction should be such that vibration to other areas is mini-
mized. The walls should be constructed so as to prevent the transmission of
noise to the adjacent area. It is important that these walls be constructed
from the floor to the base ceiling and properly sealed. The doors must also
have a good seal. Wall surfaceé should be made soft to prevent reverberations.
(The importance of this feature diminishes as the room size increases.) The
greatest sound reduction will be obtained by properly treating the ceiling.
Best results can be expected from a dropped porous ceiling. If overheat duct
work exists, noise generated in the machine room may be transmitted to other

rooms unless proper precautions are taken.
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4, Lighting

A minimum average illumination of 40 foot-candles measured from 30 inches
above the floor should be maintained in the general machine room area. Direct
sunlight should be avoided because a level of illumination lower than that of
direct sunlight is necessary for observing various console and signal lamps.
The lights for general illumination should be sectionally controlled by

switches so that portions of the lighting can be turned off as desired.

5.. Vibration

It may be necessary to install the 9020 System in an area that is subject to
minor vibrations.. The intensity of vibrations in an office environment will
not effect the reliable operation of the 9020 System.

6. Tape Storage

The relative humidity and temperature of .the storage facilities for magnetic

tapé should be maintained as follows:

B Heavy Duty Tape: relative humidity, 20 to 80 percent; temperature,
50 to 90° F.

Mylar* Tape (long-term storage): relative humidity, 20 to 80 percent;
L}

temperature, 50 to 90° F.

Tape exposed to atmospheric conditions outside these limits will require
reconditioning before it is used. This is accomplished by placing the tape
in the correct operating environment for a length of time equal to the storage

time (up to maximum reconditioning period of 24 hours).

The tape should be stored in a dust-proof container in a vertical position

and should never be allowed to come into contact with magnetic material at

*Trademark of E. I. duPont deNemours Company, Incorporated
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any time. Magnetic fields of greater than 50-oersted intensity can cause

loss of information or introduction of noise on tape.

When magnetic tape is shipped, each reel should be sealed in a plastic bag
and packed individually in stiff cardboard shipping boxes. These may be
obtained from IBM.

B. Air Conditioning

The components of the machines are internally cooled by air circulated by
blowers in most units. The air intake varies slightly from one unit to
another, but in general, is through the bottom and also through louvers along
the bottom edge. One inch dust filters are included at each air input. Warm

air exhausts from the top of each unmnit.

To determine the air conditioning capacity necessary for an installation, the

following factors must be taken into consideration:

Machine heat dissipation, personnel, latent load, fresh air introduc-
tion, infiltration of heat through outer walls, ceiling, floors, door
openings, partitions, glass wall area, and possible reheat.

1. Temperature and Humidity Requirements

Individual units may require special consideration and/or have more restric-

tive requirements. See unit specification pages for individual requirements.

A, Machine power ON: Operational Period

Temperature 60-90°F
Relative Humidity 20-80%
Max Wet Bulb T8°F
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B. Machine power OFF: Non-operational Period
Temperature 50-110°F
Relative Humidity 8-80%

Max Wet Bulb 80°F

THE RECOMMENDED DESIGN CONDITION FOR THE INSTALLATION OF THESE COMPUTER
SYSTEMS IS 75°F AND 50% R.H. In areas where it is not feasible to maintain
50% R.H., a design condition of 40-45% should be used.

THE AREA MUST BE AT THE CONDITIONS FOR THE OPERATIONAL PERIOD BEFORE MACHINE
POWER IS TURNED ON.

Under all conditions of operation, the machine input air and room air should
not exceed 90°F. This is a maximum operating temperature and should not be
considered a design condition. System ambient barometric pressure limits are

sea level to 7,000 feet operating and no altitude limit when not operating.

When conditioned air is supplied to the base of any unit by means of an under
floor duct or'plenum chamber, the relative humidity in the duct should not be
greater than 80%. This specification is an absolute maximum. Air temperature
in this duct should be kept above room dew point temperature to prevent con-
densation within or on the machines. When it is necessary to add moisture to
the system for control of low relative humidity, one of the following methods
should be used:

1. Steam grid oxr jets.
2. Steam cup.

3. Water atomizers.

NOTE: 1In localities where the outside temperature drops below freezing,
condensation will form on single glazed window panes. Also, if outside
temperatures are considerably below freezing, the outside walls of the
building should be waterproofed or vapor sealed on the inside, or in
time, structural damage will occur in outside walls.
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2o Air Filtration

A high efficiency filter rated according to the following specifications

should be installed to filter all air supplied to the computer room.

Mechanical and electrostatic air cleaners operate on two entirely different
principles. Therefore, it is necessary to specify a different efficiency

rating for each type.

Mechanical Air Filter: This type must be rated at a minimum of 20% efficient

by the Bureau of Standards discoloration test using atmospheric dust. This
rating applies to a clean filter and must be maintained throughout the life

of the filter.

Electrostatic Plate Type Filter: This type must be rated at a minimum of

85-90% efficient by the Bureau of Standard discoloration test using atmo-
spheric dust. Electrostatic air cleaners are designed to operate at 85-90%
efficiency at a given face velocity. As you increase the face velocity
through an electrostatic filter, its efficiency decreases. Therefore, an
electrostatic filter operated an increased face velocities or below 85%
efficiency would allow a greater number of particles charged by the ionizing
wires to pass through the plate section and enter the room. This would in-
crease what is known as space charge. As the space charge increases, a
greater voltage differential occurs between the positive charged particles
and the negative surfaces in the room. This causes dust to accumulate

rapidly on all syrfaces, defeating the purpose of a high efficiency filter.

Special air filtration is necessary only where installations are exposed to

corrosive gases, salt air or unusual dirt or dust conditionms.
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3 Air Distribution and Types of Systems

Even though the heat loads of the computer system are considerably reduced
from previous systems, the heat load is concentrated in a relatively small
area. For this reason careful attention should be given to the method of

air distribution to eliminate areas of excessive air motion.

Several different types of air conditioning systems can be designed to satisfy
the temperature and humidity requirements. The following are the most common
types of systems in use with a brief description of each. 1In no case should
these descriptions be considered complete, and the use of an experienced air
conditioning design engineer is strongly recommended. All local building
codes should be checked including the electrical code, as some localities

will not permit the use of the raised floor as an air conditioning plenum as

described in the following.
a. Single Duct - Overhead System

In this system the entire heat load of the room including’the heat generated
by the computer system, is absorbed by the air supplied to the machine room.
The air is generally supplied from either an overhead duct and diffuser sys-

tem or by means of a ceiling plenum.

The return air to the air conditioning unit is taken from either ceiling
return registers located above the heat producing units, or a fixed pattern
of returns both in the ceiling or on the walls around the periphery of the

room.

The temperature control system would consist of temperature and humidity con-
trols placed in a representative location within the machine room. A tem-
perature and humidity recorder (discussed in detail later) would be mounted

adjacent to the controls to monitor the room conditions.
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b. Two Duct - Two Air-Conditioning-Unit System

One air handling unit with separate controls supplies conditioned and filtered
air to the air inlets on the machines. This air may be supplied to' the
machines through ducts laid beneath the raised floor or fed to a floor plenum
chamber with holes through the floor located under the machines. Each machine
is supplied with a quantity of air equal to its internal fan capacity. This
air absorbs the heat generated by the machine and is discharged from the top
of the units into the room., Relative humidity of the air supplied to the
units should be maintained below 80% and temperatures should be controlled to

prevent condensation on or within the units.

To insure a controlled relative humidity, it will be necessary to provide for
a reheat system to operate in conjunction with the cooling unit. This unit

is basically a sensible cooling operation.

The second air handling unit supplies air directly to the room through a
separate duct system and should be large enough to absorb the remaining heat
load in the computer area, It should be capable of maintaining room tempera-
ture and relative humidity as specified in this manual and give complete year-

round air condition, ventilation and heating.

This system should use predominantly recirculated air with a set minimum for
introduction of fresh air for personnel. This minimum fresh air introduction
will enable the machine area to be pressurized so that air leakage is always

outward. This will help prevent dust entry from adjacent areas.

c. Two Duct - Single Air-Conditioning-Unit System

This system is similar to the preceding system except in one respect: this
system uses only one air handling unit to supply both air circuits. The air
is filtered and the temperature and humidity regulated before it is delivered

to the room and the individual units through separate ducts.
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A split coil with reheat and/or face and bypass dampers can be used to regulate
the air to be supplied directly to the individual unit, Relative humidity of
this air should be maintained below 80% and temperature should be controlled

to prevent condensation on or with the units.

The temperature control system for the air being supplied to the overhead
system would be the same as for the single duct system. In addition, a con-
trol system would have to be installed in the discharge duct to regulate the
air supply to the underfloor system. The controls would operate either the
separate cooling and reheat coils or the face and bypas$ dampers to maintain
the require conditions. A remote reading temperature and humidity recorder
should be installed with the sensing elements in the discharge air to the

underfloor system to monitor the air entering the machine units.
d. Underfloor System

In this system the space between the regular building floor and the raised
floor is used as a supply plenum, All air is discharged into the room through
floor registers around the perimeter of the area. The air is returned to the
air conditioning unit by means of ceiling registers located directly above

the machine units.

A higher return temperature can be used in this system without affecting the
design conditions of the over-all room. The design of this system takes into
consideration a heat transfer factor through the metal floor. This affords a

certain amount of reheat to control R.H. of air before it enters the room.

The temperature control system would consist of the same controls as described
for the single duct system. In addition, the system must have controls of air
temperature in the underfloor supply system to prevent an uncomfortably cold

floor. Air entering the machine through the cable holes must be within stated

machine specifications.
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The air conditioning load should not be supplied from the same transformer

that supplies the computer system.

e. Temperature and Humidity Recording Instruments

It is recommended that all customers install temperature and humidity re-
cording instruments. Recording instruments are necessary to provide a con-
tinuous record of temperature and humidity conditions in the machine area.
Also, if the air conditioning requirements are not met, a record is available
to indicate the extent and duration of the undesirable condition and indicate
whether a drying-out period is required. This may, in some cases, save

machine shut-down time.

The record of temperature and humidity can be used:

1. To assure the customer that his air conditioning installation is
continuously performing its job properly. Installation errors
and loss of efficiency due to malfunction of some part of the air

conditioning system can be quickly detected.

2. To determine if a mandatory drying-out period is necessary when
humidity limitations are exceeded. The drying-out may be neces-
sary if the excess humidity occurs either during periods of actual
machine operation or during periods when the machine is shut down
and unattended. The extent and duration of the excess humidity

is used to determine the duration of the drying:out period.

3. To determine if the environment in the area meets the requirements

of the drying-out period.

A visual or audible signal device should be incorporated into the instrument.
Its purpose is to provide a visual or audible indication that the temperature
or humidity conditions in the computer area are nearing the maximum limita-
tions stated in this manual, Action can then be taken by the customer's

personnel to correct this situation.
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Direct-reading instruments with a T-day electric-drive chart should be used
for all installations to monitor the ambient room conditions. The recorder
should be located at a representative location within the room and adjacent

to the control devices.

For use in monitoring the underfloor air conditions, a remote indicating
instrument is recommended. This should also have a T-day electric-drive
chart and can be the wet and dry bulb or electronic type if direct reading

is not available. The recording instrument can be located on the wall in

the room or in the mechanical equipment room or any other location convenient

to the building engineer.
C. Safety and Fire Precautions

Safety is a vital factor in planning for a large computer installation. This
consideration is reflected in the choice of a computer location, building
materials used, fire prevention equipment, air conditioning and electrical

systems, and personnel training.
1. Locating a Computer Area

The computer area should be in a noncombustible or fire resistive building

Oor room.

The computer room should not be located above, below, or adjacent to areas
where inflamable or explosive materials or gases are stored, manufactured,
or processed. If the customer must locate near such an area, he should take

precautions to safeguard the area.
2. Structural Safety

Walls enclosing a computer area should be of noncombustible materials wherever
possible. These walls should extend from floor to ceiling. If walls are made
or combustible material they should be protected as prescribed by code.
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If a computer area has one or more outside walls adjacent to a building that

is susceptible to fire:

Installation of shaterproof windows in the computer room would improve
the safety of personnel and equipment from flying debris and water

damage .

Sprinklers could be installed externally over the windows to protect

them with a blanket of water in case of fire in the adjacent area.

Where a false (or hung) ceiling is to be added it should be of noncombustible
or fire-resistant material. All ducts and insulating materials should be
noncombustible and nondusting. If combustible materials are used in the
space between the regular ceilfng and the false ceiliing, proper protection

should be provided.

A raised floor, installed over the regular floor, should be constructed of
noncombustible or fire-retardant materials. If the regular floor is of com-
bustible material, it should be properly protected from the ceiling below,
preferably by water sprinklers. (Note:+ Before the computer is installed,
the space between the raised and regular floors should be cleared of debris.
Also, this space should be periodically checked after installation, to keep

it free of accumulated dust and possible debris.)

The roof or floor above the computer and tape storage areas should be a water-
tight slab. If practical, the walls of the room should be sealed to the slab

in such a manner as to prevent water entering from above.

3. Type of Fire Prevention Equipment in a Computer Area

Portable carbon dioxide fire extinguishers of suitable size (15 pounds) and
number should be provided in the machine room. This is the recommended non-
wetting agent for electrical equipment (Class C Hazard). Extinguishers should

be overhead, marked, and readily accessible to individuals in the immediate
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area. Local codes govern the frequency of inspecting the cylinders, which

is done by weighing for dissipation of contents.

Where portable carbon dioxide cylinders are used as the primary extinguishing
agent, it is advisable to locate a standpipe or hose unit within effective
range of the computer area as a secondary extinguishing agent for a Class A

Hazard.

In some cases, local building codes and ordinances, or insurance regulations,
require automatic water sprinklers. One of the following should be used, if

it conforms to such codes and ordinances:

Pre-action sprinkler system. High temperatures actuate heat-sensitive

devices, which open a control valve, This valve, located outside the
room, admits water into the sprinkler piping before the sprinkler heads
operate. This type of system minimizes the possibility of accidental
discharge of water due to failure or mechanical breakage of the auto-

matic sprinkler heads.

Higher temperature sprinkler heads. Replace the sprinkler heads with

high-rated ones (preferably in the intermediate range of 175°F rating).

A fire detection system should be installed to protect the computer and tape
storage areas. This detection system should actuate an alarm and shut down

the air conditioning system.
4. Data Storage

Any data stored in the computer room -- whether in the form of magnetic tape,
paper tape, cards, or paper forms -- should be in enclosed metal cabinets or

fire-resistant containers.,

For security purposes or for maintaining duplicates of master records, a

separate storage room should be used. This room should be of fire-resistant
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material and contain the same type of fire prevention equipment as described

in "Type of Fire Prevention Equipment in a Computer Area''.
5. Supporting Facilities
a. Air Conditioning Systems

In most installations, the computer area is controlled by a completely sepa-
rate air conditioning system. In these cases, an emergency power-off switch
should be placed in a convenient location, preferably near the operating con-
sole or next to the main exit door. Fusible-link dampers should be located

at fire walls and at places as prescribed by local code.

Where the regular building air conditioning system is used, with supplemental
units in the computer area, the supplemental units would then be handled as
stated above. The regular building air conditioning system should have an
alarm in the regular building maintenance area to alert the maintenance
personnel of an emergency. Air ducts serving other areas but passing through
the computer room should contain fusible-link dampers at each wall of the

computer room.

The air filters used as part of the air conditioning system should contain

noncombustible material.

b. Electric Systems

The main line breaker for the computer equipment should be pushbutton operated.
This pushbutton control should be in a convenient location, preferably near

the operating console and next to the main exit door. A light should be in-

stalled to indicate when power is on.

Some local codes require a special battery operating lighting unit that will

automatically illuminate an area in case of power or lighting circuit failure.
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These units are wired to and controlled by the lighting circuit. Even when

not required by code it is recommended that such lights be installed.

Protection against lightning surges can be obtained by installing lightning

arresters on the secondary power source, especially when:

The utility company installs lightning protectors on the primary

power source.

Primary power is supplied by an overhead power service.

If power receptacles are located under the false floor which could be suscep-
tible to excessive water, waterproof connectors should be used. Proper
drainage will guard against flooding or trapping water under the false floor
in the computer room. This is important in certain new buildings where the
regular floor is depressed and the raised surface is on the level of the

adjacent areas.,
6. Preplanning to Continue Operation in an Emergency

The continuous operation of a customer's computer is dependent on information
stored on cards, tape, etc. Duplicate or master records should be maintained

from which the necessary information can be taken to resume operation.

A reliable stand-by power source should be installed to allow continued Air

Traffic Control in-cases of commercial power failure.
Te General Precdutions and Personnel Training

The computer room, air conditioning equipment room, and data storage room

should be monitored.

Steampipes and waterpipes running above the false ceiling should be inspected
to guard against possible damage due to accidental breakage, leakage, or
condensation,
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Emergency exit doors should be located in the computer area. The number of

doors depends on the size and location of the area.

Personnel should be trained in emergency measures such as:

Proper method and sequence of shutting off all electrical power.
Shutting off air conditioning system

Handling fire extinguishers in the approved manner.

Properly operating a small-diameter fire hose.

Evacuating records.

Evacuating personnel,

Calling fire company.

First aid.

Location of shut-off valves for steam lines, Water pipes, sprinkler

systems, etc.
D. Power Requirements

The 9020 System is designed to operate from a 208-volt, three-phase, four-wire,
60-cycle supply. The four wires consist of three-phase wires and one equip-

ment bond. The line-to-line voltage tolerances must be maintained within plus
or minus 10 percent, measured at the receptacles when the system is operating.

The line frequency must be maintained at 60 cycles plus or minus 2 percent.

A separate feeder connected to the main building distribution panel should
provide a suitable supply. However, in cases where the building power fluctu-
ates in excess of plus or minus 10 percent, a separate transformer or motor
alternator may be necessary. If a transformer is used, it should be fed from
the highest primary source readily available. The feeder for the computer
system should feed no other loads and should be protected by a main line
circuit breaker. (The "Safety and Fire Precautions' section carries addi-
tional pertinent details.)
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NOTE: Considering the desired reliability of the 9020 System, it might be
advisable to group branch circuits in separate load centers, each fed from
the main line circuit breaker. Thus, total outage of the system could be

avoided in the case of individual branch circuit CB failure.

The individual branch circuits on the distribution panel should be protected
by suitable circuit breakers properly derated according to manufacturer
specifications. Three-phase thermomagnetic circuit breakers are used in all

of the main 9020 units. Ratings are as follows:

T7265-02 Systems Control Console: 20 amperes
T201-01 Computing Element: 50 amperes
T251-03/04 Storage Element: 50 amperes
T7231-02 1/0 Control Element: 50 amperes
T7289-02 Peripheral Adapter Module: 50 amperes
2803-1 Tape Control Unit: 50 amperes

2821-1 Control Unit: 30 amperes

The power distribution panel should be located in an unobstructed, well-
lighted area in the computer room. Branch circuits should terminate under
the raised floor as close as possible to the machine they supply. However,
they should not be located directly beneath the cabling access holes because
of interference with the installation of the signal cabline. The receptacle
or connector should in all cases be within 10 feet of the cable access hole

and be under a freely removable cover.

1, Phase Rotation

The three-phase power receptacles used with this system must be wired for
correct phase rotation. Looking at the face of the receptacle and running

counterclockwise from the ground pin, the sequencing will be phase 1, phase 2,

and phase 3. Refer to Fig. 1-4.
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Power Distribution Panel
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Figure 1-4. Prime Power Distribution.
2. Convenience Qutlets

A suitable number of convenience outlets should be installed in the Computer
Room and Maintenance Room for use by building maintenance personnel, porter

service, field engineers, etc. Recommendations for the Maintenance Room are
shown in Fig. 1-1. Convenience outlets are also located on each of the main
9020 System units. These outlets are protected by separate fuses or circuit

breakers.

3. Lightning Protection

It is recommended that the customer install lightning protection on his

‘secondary power source when:

1. The utility company installs lightning protectors on the primary.

2. Primary power is supplied by an overhead power service.
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3. The area is subject to electrical storms or equivalent type

power surges,

A recommended type of service protector to be installed is the GE Pellet-Type,
Model 9LA15A1, Model 9 LAl5A4, or its equivalent. One of either model is
required for single-phase or two or either model are required for three-phase.
The determination as to whether lightning protection is desirable, the selec-
tion of the service protector needed, and its proper installation are to be

made by the Agency.
4. System Grounding

An earth ground is required at the computer distribution panel. This wire
shall be carried directly back to the service ground or suitable building
ground. Conduit must not be used as the only grounding means. From the
central tie point at the computer distributioﬁ panel, individual ground

wires accompany the three-phase wires through the under-floor receptacle to
each element of the 9020 System. This ground is actually a safety ground
wire and is tied directly to the frame of the element. The dc returns (sig-
nal ground) will be‘referehced to the frame ground in one box of the system.
There will not be an additional eduipﬁent bond between frames. Signal ground
reference between boxes is accomplished through the coax shielding. When
peripheral I/0 devices are connected to the 9020 System, signal ground refer-
ence will be accomplished through the interconnecting signal cable shielding.
As in the case of the 9020 System, it should be possible to separate or join

the power and signal grounds inside the periphefal I/0 devices.,
5. Surge Currents

To minimize the effects of system surge currents, each of the following ele-

ments contains a time-delay relay:

7289-02 Peripheral Adapter Module
T201-01 Computing Element
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T7231-02 I/0 Control Element
T251-03/04 Storage Element
7265-02 Systems Control Console

The purpose of the time-delay relay is to provide a sequencing of main line
power to the elements. The ‘time-delay relays, adjustable from 5 to 30 sec-
onds, will be set to a value to obtain a staggered power-on sequence of the

various system elements.

The following is a listing of approximate element power factors:

7201-01 Computing Element 0.785
7251-03/04 Storage Element 0.765
T7231-02 I/0 Control Element 0.82
7265-02 Systems Control Console 0.70
7289-02 Peripheral Adapter Module 0.70
2803-1 Tape Control Unit 0.74
2821-1 Control Unit 0.85

Thé maximum harmonic content of the phase voltage waveforms is not to be in

excess of 5 percent with the equipment not operating.
E. Physical Planning

Detailed specifications for each of the elements are included in the follow-

ing Figures 1-5 through 1-16.
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Figure 1-5,
AC-940 CBBOAO T7/68

1-35
SPECIFICATIONS
Dimensions (Inches)

F S H

See Plan View. 70-3/4

Service Clearances (Inches)

F R Rt L
30 43 39 34
Weight: 1, 850 pounds
BTU/Hr: 3,450
CFM: 350
Power: 1.4 kva
Phases 3
Plug R&S FS3760
Connector R&S FS3934
Receptacle R&S FS3754

Environment Operating:

Temperature  60-90° F
Rel Humidity 20-80%
Wet Bulb 780 F

Environment Nonoperating:

Temperature  50-110° F
Rel Humidity 8-80%
Wet Bulb 80° F

Cable Limitations:

See section on cabling.

SC Specifications (7265-02).
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r—

— 2_]/2u" 29-1/2" ,‘ 61"

120"

‘ S
2"
=< ) Pl "_I
. \ 3"
L - PP ¥ 1 i /,..?
* B | o
Cable Entry o+ +o0
| 20" x 14" _| ?_ 3 A i ]F
e l — ol 20-1/2" |a—
o+ +o
———: -4
2-3/4" ] Lyt |
\ Casters(8) /
| \ /o
15' 2-3/4" ! \ y / !
3 | 4-3/4"
60" J) \\ ‘»‘ // (%
\\ //
-\ P .
Leveling ~.
bads (8) =[P b4 —_’/—i_j'
5 l :___— Panel * *
J | 3-1/4" 6-3/4"
]7" \ /
\ ]
| AN N _ /‘k Reading. Board :
| - —
30"

Service Boundary
/ Front
O

O FEE
L 29" — >lg— 32-1/4"—ple—— 45"

Figure 1-6.
AC-940 CBB9AO T/68

29-1/2" *ln—w*—
-O—

SPECIFICATIONS

Dimensions (Inches)

F S H
(1)* 32-1/4 84-3/4 70
(2)* 61 26 72
Service Clearances (Inches)
F R Rt L
30 42 42 42
Weight: 4,000 pounds
BTU/Hr: 10,240
CFM: 1, 800
Power: 3.82 kva
Phases 3
Plug R&S SC7328
Connector R&S SC7428
Receptacle R&S SC7324

Environment Operating:
Temperature 60-90° F

Rel Humidity 20-80%
Wet Bulb 780 F

Environment Nonoperating:
Temperature 50-110° F
Rel Humidity 8-80%
Wet Bulb 80° F

Cable Limitations:

See section on cabling.

Note:
* Line 1 is for main frame and
line 2 for power wall.

CE Specifications (7201-01).



GENERAL

INTRODUCTION TO IBM-9020 HARDWARE

1-37
PLAN VIEW SPECIFICATIONS
Dimensions (Inches)
15" 1
le 30" ! 60-1/2" -« 60-1/2" 30" ——f F S H
‘ * 32-1/4 84-3/4 70
, i o - o S— o— ¥ 121 72
2 .
' Cable Entry o Service Clearances (Inches)
18" x 12" \\
| ” S | F R Rt L
- | I \ |
e \\ 30 57 30%%  3Q*x
\
H .
o+ +o —f
Casters (12) o120 Weight: 5,200 pounds
o+ +o (o]
== —-J: BTU/Hr: 13,200
- / N
/ . 6-1/2" CFM: 2,550
I~ Leveling Pads (12) /
/ | Power: 4,75 kva
< 4-3/4" 6-3/4"
o Phases 3
Plug R&S SC7328
? ﬁ Connector R&S SC7428
3-1/4" R&S SC7324

Front

O

e Reading Board

Service Boundary

+ Receptacle
| Environment Operating:
|

Temperature 60-90° F
Rel Humidity 20-80%
Wet Bulb 780 F

Environment Nonoperating:

Temperature 50-110° F
Rel Humidity 8-80%
Wet Bulb 80° F

Cable Limitations:

See section on cabling.

Notes:
* Line 1 is for main frame and
line 2 for power wall,
** Power walls can be butted to
reduce floor space and cable
length.,

Figure 1-7. 1I/0 Control Element (I0CE) Specifications (7231-02).

AC-940 CBBOAO T/68
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PLAN VIEW SPECIFICATIONS
Dimensions (Inches)
o L 2 Sror_ug_e Elements per Box . ¢ F S H
o Cable Entry 16" x 14" -2 % 32-1/4 63 70
| ~
. — N m~ == * 122-1/4 26 72
I RN * ;
1o on \ / i .
il \ / I | \ \\1/ } 2-/2"| Service Clearances (Inches)
| | | I
I o o o ‘-
—f— o+ +o [+ / +| o+ + F R Rt L
8" | — =3 Al l 26"
- val LR o | ¥ ‘ 30 36 30%x  30%+
HP _:-:__ :- 2 -] _.._—.:_.:—.__l T 3
Casters (16) :: Ny - _:l 3" 12 11
\\ / le—e6-1/2" |
N\ ol & I Weight: 2, 650 pounds
\\ ane // 63“
: b3 = = BTU/Hr: 11,200
i Sles — _Leveling Pads (12)
+ | ARRAYS |4
° oA | \ CFM: 1,500
boA . i
. |
—4 "3/7\ Power Control Panel . Power (Total): 4 . 3 kva
T Service Area Boundary $
A3 o __ Front SR l , Phases 3
Plugs (2) R&S SC7328
Connectors R&S SCT7428
e R 1 - 5 Receptacles  R&S SC7324
122-1/4"
Environment Operating:
15 2-1/4" {

1-8.

Figure

AC-940 GBBOAO T7/68

Temperature 60-900 F
Rel Humidity = 20-80%
Wet Bulb 78° F

Environment Nonoperating:

Temperature  50-110° F
Rel Humidity ~ 8-80%
Wet Bulb 80° F

Cable Limitations:

See section on cabling.

Notes:
* Line 1 is for main frame

and line 2 for power wall.

** Power walls can be butted to
reduce floor space and cable
length.

SE Specifications (7251-04).
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PLAN VIEW SPECIFICATIONS
Dimensions (Inches)
. . | Storage Element Per Box L = ¢ F S H
Cable Entry 13-1/2" * 32"1/4 63 70
M=~ 16" x 14
[ =~ - S *  77-1/4 26 72
[ I s e 6-1/20 g "
(L PRY,C \\(/ gn—> ‘4— L a i i 22 Service Clearances (Inches)
Y (
T |°t +o | H / :f_f F R Rt L
gn 26"
12 30 36 30 30
}— o+ +o| + + s v
] = o b=
I r - + i 12' 1
4-1/2" === N
3y \ CE \— Casters (12)
\\ L~ Panel I Weight: 1,500 pounds
6-1/2"—4 \ 63"
N
N BTU/Hr: 5,600
Leveling Pads (8) i 3-1/4" 613/4"
S Ly e 7 )| om 1,000
s ” N — 1
C \ : Power: 2.15 kva
4-3/4" —> = Power Control Panel 30"
Front . \ Phases 3
L 5 - = Plug R&S SC7328
’ Connector R&S SC7428
< 30" 45" 32-1/4"—>l< 75" > Receptacle R&S SC7324
15£2-1 /4" >

Environment Operating:

** Includes 30" service clearance and 45" for expansion.

Temperature  60-90° F
Rel Humidity 20-80%
Wet Bulb 780 F

Environment Nonoperating:

Temperature  50-110° F
Rel Humidity  8-80%
Wet Bulb 800 F

Cable Limitations:

See section on cabling.

‘Note:
* Line 1 is for main frame and
line 2 for power wall.

Figure 1-9,
AC-940 CBB9AO T/68

SE Specifications (7251-03).
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PLAN VIEW SPECIFICATIONS

Dimensions (Inches)

12' 8-1/4" F S H
(1)* 32-1/4 157-1/2 70
1 =12 } 48-1/2" 32-1/4—>le—48-1 /2" ——>] Fe11-1/2" (2)* 32-1/4 96-3/4 70
O--- O--- g Service Clearances (Inches)
Leveling Pads (12) I ;
/ Cable Entry il F R Rt L
Casters (12) 24" x 22"
! v r 30 30 60 60
0 + o 0 JAGKSON-
™ NAFEC  VILLE
\
¥ \\
v L et Weight (lb.): 3,850 4,200
|
] P f BTU/H 9,100 14, 300
S N — | r:
E—— r e — ’ ’
FEIEY e CFM: 2,760 2,760
i |
1 > fe— 4 / ! ’ "
0 / O g 2 Power: 3.8 kva 6 kva
|47
= ;é":—:—E e Phases 3
jCEPael [~ | ¥ . ]| Plug R&S SC7328
(j) SR ,,' (|> Connector R&S SCT7428
X / Receptacle R&S SC7324
\\ A 60-3/4"
N ‘_‘ Ay S Environment Operating:
! 6-3/8 v v !
| 3-1/4 - |
5 L‘_‘v: * | -t ) Temperature  60-90° F
2F- Rel Humidity = 20-80%
- o
T_\ Power Control Panel Wet Bulb 780 F
Service Boundary Front 30"
/_ l Environment Nonoperating:

Temperature 50-110° F
Rel Humidity 8-80%
Wet Bulb 80° F

Cable Limitations:

See section on cabling.

Note:
* Line 1 is for A and B system
and line 2 for C,system.

Figure 1-10. PAM Specifications (7289-02).
AC-940 CBBOAO T7/68
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SPECIFICATIONS
PLAN VIEW

Dimensions (Inches)

" o on . F S .
H o[ 60 29 60
=

Service Clearances (Inches)

rF==<. ~~ 77 Cable Entry
% ! //\‘\{": // 113" x 5-5/8" <|>
wap oy TSN : ! ! F R Rt L
| 5u I/ : I, | 9'5»
| - =17 42 42 30% 30
T RNy *
i 4-1/2" e . 29"
- d -,i 3-3/4 !
I + ‘
f T i E i 0 ot Weight: 1,400 pounds
26" | Ly

T
|
|
0l Fa 1 "
able Entry 01 L0 n 29-1/2
ey RSN i ? BTU/Hr: 2,500
' N I

' CFM: 500
Power: 1.0 kva
Phases 3
Plug R&S SC7328

Connector R&S SC7428
Receptacle R&S SCT7324

Environment Operating:
Temperature 60-90°F
Rel Humidity 20-80%
Wet Bulb 78°F

Environment Nonoperating:
Temperature 50-110°F

Rel Humidity 8-80%
Wet Bulb 80°F

Cable Limitations:

See section on cabling.

Notes:
* Can abut tape drive this side only.

Figure 1-11. TCU Specifications (2803-1).
AC-940 CBBOAO T7/68
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16-1/4" x
5-5/8"

/

T

i ®
N
N
\
A

200 30"

8' 5-1/2"

|
v 29"

Front

(@) \\‘

/_ Service Area Boundur\y‘ e

30-1/2"

!

L 26—1/2'»117 29-3/4" -l-— 26—1/2"—']

Figure 1-12.
AC-940 CBBOAO T7/68

SPECIFICATIONS
Dimensions (Inches)
F S H
30 29 60

Service Clearances (Inches)

F R Rt L
36 36 30% 30%
Weight: 800 pounds
BTU/Hr: 3,500
CFM: 500
Power: 1.6 kva**

Environment Operating:

Temperature
Rel Humidity
Wet Bulb

60-90°F

20-80%

78°F

Environment Nonoperating:

Temperature
Rel Humidity
Wet Bulb

Cable Limitations:

50-110°F
8-80%
80°F

See section on cabling.

Notes:

* When not abutted to another tape
unit or tape control unit
** Powered from control unit

Tape Drive Specifications (2401).
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PLAN VIEW
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Figure 1-13.

AC-940 CBB9AO T7/68

1T

B - - S

==

N

10"

SPECIFICATIONS

Dimensions (Inches)

F

32

S H

46 60

Service Clearances (Inches)

F R

30 18

Weight:
BTU/Hr:
CFM:
Power:
Phases
Plug

Connector
Receptacle

Rt L

48 42
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