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Federal Communications Commission (FCC) Statement

Warning: This equipment generates, uses, and can radiate radio fre-
quency energy and if not installed and used in accordance with the
instruction manual, may cause interference to radio communications.
It has been tested 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.

Eighth Edition (January 1987)

This is a major revision of, and makes obsolete, GA21-9337-6 and Technical
Newsletters GN21-0406 and GN27-3352. See About This Manual for a summary of major
changes to this edition. Changes or additions to the text and illustrations are indicated
by a vertical line to the left of the change or addition.

Changes are periodically made to the information herein; any such changes will be
reported in subsequent revisions or Technical Newsletters.

This publication is for planning purposes only. Also, this publication contains exam-
ples of completed setup forms and communications network worksheets. To illustrate
the forms as completely as possible, the examples include the names of individuals
and places. The names and places are fictitious and any similarity to actual names and
places is entirely coincidental.

References in this publication to IBM products, programs, or services do not imply that
IBM intends to make these available in all countries in which IBM operates.

Publications are not stocked at the address given below. Requests for IBM publica-
tions should be made to your IBM representative or to the IBM branch office servicing
your locality.

This publication could contain technical inaccuracies or typographical errors. A form
for readers’ comments is provided at the back of this publication. If the form has been
removed, comments may be addressed to IBM Corporation, Information Development,
Department E02, Research Triangle Park, North Carolina, U.S.A., 27709-2195. IBM may
use or distribute whatever information you supply in any way it believes appropriate
without incurring any obligation to you.
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About This Manual

This manual will help you with the planning and setup of an IBM 5250 Informa-
tion Display System. The information and specifications in this manual will help
you decide where to set up the work stations and what you must have ready
when they arrive. This manual also contains information to help your system
programmer configure the system and prepare instructions for your setup per-
sonnel at remote sites.

This manual provides environmental, electrical, communications, space, furni-
ture, and cable information.

Additions to this edition were made to include the System/36 Support and Short
Hold Mode feature. Miscellaneous technical changes and additions were also
made throughout the manual. The 5251 Model 1 Display Station, 5251 Model 2
Display Station, and 5252 Dual Display Station are no longer available. There-
fore, information about these products has been removed from the publication.

Appendix B of this manual contains copies of the 5294 Control Unit Setup Form.
Appendix G of this manual contains copies of the IBM 5251 Model 12 Communi-
cations Network Setup Form. Copy the appropriate form and give completed
copies to the setup personnel before the work stations are delivered.

Customer Setup Units

Your responsibilities for customer setup units are to:

* Prepare an adequate site and provide the required furniture to support the
units.

* Configure your 5250 network.

* Get assembled cables (or bulk cable and connectors) and any necessary
adapters for your 5250 units.

e Get communications facilities, equipment, and accessories not provided
with the 5250.

e Prepare to receive the 5250 units at your receiving dock.

e Unpack and set up the 5250 units, allowing for IBM service access. (Each
unit contains a setup manual that explains how to set up and check out the
machine.)

¢ If you move your 5250, notify IBM of your new location and address.

* |f discontinuing and disconnecting the 5250, pack it, and move it to your
shipping dock.
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If You Need More Information

viii

You may need to refer to the following manuals:

IBM 5250 Information Display Station System Introduction, GA21-9246,
describes the work stations that make up the 5250 and their available func-
tions and features.

IBM 5250 Physical Planning Template, GX21-9278, provides plan views of
each of the 5250 devices on a transparent plastic form.

IBM 5250 Information Display System Functions Reference Manual,
SA21-9247, describes the programming requirements for communicating
with the 5250 Information Display System. This manual also contains infor-
mation to help a system programmer determine problem-causing areas
within the remote link to the host system.

IBM 5294 Control Unit Setup Procedure, GA21-9369, provides step-by-step
instructions for the setup of the IBM 5294 Control Unit. This manual is used
after the 5294 Control Unit has been unpacked and placed in position.

IBM 5251 Display Station Models 1 and 11 Setup Procedure, GA21-9286,
gives step-by-step instructions for setup of the 5251 Models 1 and 11 Display
Station.

IBM 5251 Display Station Models 2 and 12 Setup Procedure, GA21-9289,
gives step-by-step instructions for setup of the 5251 Models 2 and 12 Display
Station. ‘

IBM 5291 Display Station Setup Procedure, GA21-9408, gives step-by-step
instructions for the setup and checkout of the 5291 Display Station.

IBM 5292 Color Display Station Setup Procedure, GA21-9415, gives step-by-
step instructions for the setup and checkout of the 5292 Color Display
Station. This manual is used after the display station has been unpacked
and placed in position.

IBM 5219 Printer D01/D02 Setup Procedures/Operating Guide, GA23-1019,
describes how to set up, check out, operate, and correct situations when the
5219 Printer does not operate as expected. It also contains instructions on
how to attach or remove paper handling features on the printer.

IBM 5224 Printer Setup Procedure, GA34-0093, provides step-by-step
instructions for the setup, checkout, relocation, or removal of the 5224
Printer.

IBM 5225 Printer Setup Procedure, GA34-0085, gives step-by-step
instructions for setup of the 5225 Printer.

IBM 5256 Printer Setup Procedure, GA21-9290, gives step-by-step
instructions for setup of the 5256 Printer.

IBM 4224 Printer Setup Instructions, GC31-3607, provides step-by-step
instructions for the setup and checkout of the 4224 Printer.

IBM 4224 Printer Operating Instructions, GC31-2546, describes how to
operate the 4224 Printer, and how to correct situations when the printer does
not operate as expected.

IBM 4224 Printer Product and Programming Descriptions, GC31-2551,
describes the Intelligent Printer Data Steam (IPDS) codes for the 4224
Printer.




IBM 3179 Model 2 Color Display Station Introduction and Preinstallation
Planning Manual, GA18-2404, gives planning information for using the 3179
Model 2.

IBM 3180 Model 2 Display Station Introduction and Preinstallation Planning
Manual, GA21-9466, describes the 3180 Model 2 and contains planning infor-
mation about what needs to be done before the display station is set up.
IBM 3812 Pageprinter Introduction and Planning Guide, G544-3265,
describes the 3812, and contains planning information about what needs to
be done before the printer is set up.

IBM System/34 Installation and Modification Reference Manual: Program
Products and Physical Setup, SC21-7689, gives setup and configuration
information for persons who plan to use the System/34 as a host system.
IBM System/36 What to Do before Your Computer Arrives, SBOF-4773, gives
setup and configuration information for persons who plan to use the
System/36 as their host system.

IBM System/38 Guide to Program Product Installation and Device Configura-
tion, GC21-7775, gives setup and configuration information for persons who
p!an to use the System/38 as a host system.

IBM Series/1 System Summary, GA34-0035, gives an overview of hardware
and licensed programs for the Series/1.

IBM Series/1 Customer Site Preparation Manual, GA34-0050, gives setup
and configuration information for persons who plan to use the Series/1 as a
host system.

IBM Data Communications Concepts, GC21-5169, gives an introduction to
teleprocessing.

IBM 5250 Information Display System (Including Ideographic Devices) Plan-
ning and Site Preparation Guide, GA09-1622, gives planning information for
using the 5251 Model 12 in Japan.

IBM 5250 Information Display System (Including Ideographic Devices) Plan-
ning and Site Preparation Guide, GA09-1628, gives planning information for
using the 5251 Model 12 in Taiwan and Hong Kong.

An Introduction to Local Area Networks, SC20-8203, gives an introduction to
local area networks.

IBM Implementation of X.21 Interface General Information Manual,
GA27-3287, gives a general overview of the X.21 interface as impiemented
by IBM.

IBM Cabling System Planning and Installation Guide, GA27-3361, gives infor-
mation on how to install and maintain the IBM Cabling System.

IBM 3196 Display Station Description, gives customer setup and site plan-
ning information.

IBM 4210 Product and Programming Description, gives planning information
about what needs to be done before the printer is set up.
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(b Chapter 1. Getting Started

This chapter explains what you will need to do in order to plan for the installa-
tion of your equipment. It also describes the work stations (display stations and
printers) and remote work station controllers.

Note: Before you begin, you might want to read the IBM 5250 Information §

Display System Introduction, GA21-9246. -

g

[}
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Starting Your Planning 2s
If you are:

e Attaching work stations directly to a host system (such as a System/36 or 2

System/38), go to Planning for Direct (Local) Attachment on page 1-2 2

]

O

E -

e Attaching work stations to a 5294 Control Unit, go to Planning for Remote g§

Attachment Using a 5294 Control Unit on page 1-3 by

e Attaching work stations to a 5251 Model 12, go to Planning for Remote
Attachment Using a 5251 Model 12 on page 1-4

n * Replacing a 56251 Model 12 with a 5294 Control Unit, go to Planning for
a‘ Replacing a 5251 Model 12 with a 5294 Control Unit on page 1-5

Configuration and
Communications

5294

5251 Model 12
Communications
and Configuration

Cables

Appendixes
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Planning for Direct (Local) Attachment

A direct attachment is when work stations are attached right to a host system.
The number of work stations that can be attached to a system varies.

Host System

If your work stations will be attached directly to a host system, do the

following tasks to plan your installation. Check off the items as you com-
plete them.

Review the Planning Checklist and Device Descriptions later in this
chapter.

Refer to your host system planning manual for further information needed
to plan your setup.

Note: The following information in this manual may be needed in addition
to your host manual:

e Chapter 2, Site Considerations

e Chapter 3, System Specifications

e Chapter 8, Planning for Cables

e Appendix A, Labeling and Assembling Cables

/ " "'\\ 5
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Planning for Remote Attachment Using a 5294 Control Unit

A remote attachment using a 5294 Control Unit is when work stations are
attached to a 5294 instead of directly to the host system. The 5294 controls the
attached work stations and coordinates communications between the host
system and the work stations. The number of work stations that can be attached
to a 5294 varies. More information about this is contained later in the manual.

5294 Control Unit

Communications Link

Host System

If your work stations will be attaching to a 5294 Control Unit, do the following
tasks to plan your installation. Check off the items as you complete them.

Review the Device Descriptions and Planning Checklist later in this
chapter.

Review Chapter 2, Site Considerations.
Complete a floor plan as described in Chapter 2.

Complete the IBM 5294 Control Unit Setup Form. Copies of this form are in
Appendix B. Instructions for completing this form are in Chapter 4.

If not already done, order the communications equipment as soon as pos-
sible after completing Chapter 4.

O O4do O

Order cables and make your cable labels. See Chapter 8, Planning for
Cables and Appendix A, Labeling and Assembling Cables.

Getting Started 1-3
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Planning for Remote Attachment Using a 5251 Model 12

1-4

Host System

A remote attachment using a 5251 Model 12 is when work stations are attached
to a 5251 Model 12 instead of the host system. The 5251 Model 12 controls the
attached work stations and coordinates communications between the host
system and the work stations. The number of work stations that can be attached

to a 5251 Model 12 varies. More information about this is contained later in the
manual.

—

5251 Model 12

——————_, Work Station
Communications Link E’ Controller
[ |
S ———
"”—“
//‘Q/Alr g

e

If your work stations will be attaching to a 5251 Model 12, do the following

<

tasks to plan your installation. Check off the items as you complete them.

Review Device Descriptions and the Planning Checklist later in this
chapter.

D Review Chapter 2, Site Considerations.
D Complete a floor plan as described in Chapter 2.
D Complete Chapter 6, Communications Planning for the 5251 Model 12.

If not already done, order the communications equipment as soon as pos-
sible after completing Chapter 6.

Complete the IBM 5251 Model 12 Communications Network Setup Form.

Copies of this form are in Appendix G. Instructions for completing the form
are in Chapter 7.

Order cables and make your cable labels. See Chapter 8, Planning for
Cables and Appendix A, Labeling and Assembling Cables.



Planning for Replacing a 5251 Model 12 with a 5294 Control Unit

You cannot just remove the 5251 Model 12 and exchange it with a 5294 Control
Unit. The following items must be done or at least considered:

OT
€0
£
S
Qwn

* Review the Planning Checklist later in this chapter.

e Check if there are more than four ports on the rear of the 5251 Model 12 that
have cables attached to them. If there are, some of your work stations will
need Cable Thru in order to attach to the 5294 Control Unit since it has a
maximum of four ports. Also, you will have to reroute some of the work
station cables.

5251 Model 12

N
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N
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The 5251 Model 12 can have
four or eight ports.

5294 Control Unit

="
-
-
-
-
-
-
-
-
-
-
-
-

The 5294 can have
two or four ports.

e Since the 5294 Control Unit does not have a display screen, you will need a
display station for the person that uses the 5251 Model 12 as a display
station. (The display station should be ordered when the 5294 is ordered.)
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The 5294 Control Unit can use the same power outlet as the 5251 Model 12. P
However, you may need an additional outlet to plug in a dispiay station for
the person that has been using the 5251 Model 12 as a display station. -
The 5294 Control Unit can use most of the same external modems that the

5251 Model 12 does. However, the communications cable for the 5251

Model 12 is either 6 meters (20 feet) or 12 meters (40 feet) long. The com-

munications cable for the 5294 is only 6 meters (20 feet) long.

The host system must change the definition of the remote controller and the
associated work stations to reflect the new controller. This is needed for
configuration and error recovery. The controller communications line
address can remain the same as it was for the 5251 Model 12.

Some of the work stations may have to have a new work station address and
a new unit address. Refer to Chapter 4, Remote Work Station Configuration
Using the 5294 Control Unit, for information about determining work station
and unit addresses.

The 5294 Control Unit, but not the 5251 Model 12:

— Can operate at speeds above 9600 bps depending on the communi-
cations feature installed
— Can support the X.21 adapter
— Does not support integrated modems
— Needs adapter cable, part 2452096, if attaching to a modem eliminator
or to some X.21 bis attachments
— Can attach to an X.25 network with specified features e
— Can attach to an X.21 switched network with specified features

For a 5294 configuration, you need to know if the attaching modem supports:
— Local loopback on pin 18
— Remote loopback on pin 21

— Test mode indication on pin 25

Note: For more information about modems, see Chapter 5, Ordering Com-
munications Equipment and Facilities for the 5294 Control Unit.

) W



Device Descriptions

The 5250 Information Display System consists of display stations, printers, and
remote work station controllers.

Display Stations

T
Q
-
ot
©
-
w

Getting

The following display stations are part of the 5250 system:

The 5251 Display Station, which is available in three models:

— Model 11, which has a 1920-character display.

— Model 12, which has a 1920-character display and can also be used as a
remote controller.

— Model 999, which has a 1920-character display. It is the same as the
Model 11, except standard functions include Cable Thru and the
typewriter-like keyboard.

Note: This is the only reference to the 5251 Model 999 in this publica-
tion. Throughout the remainder of the manual, it is assumed that a 5251
Model 999 could also be a 5251 Model 11 that has the Cable Thru
feature.

The 5291 Display Station, which has a 1920-character display that can be
tilted and an adjustable keyboard.

The 5292 Display Station, which has a dispiay that can be tilted and an
adjustable keyboard. It is also available in two models:

— Model 1, which has a 1920-character display and can display characters
in seven colors.

— Model 2, which has a 1920-character display and can display characters
in seven colors and graphic images in eight colors (including black) out
of 512 possible colors or shades.

There are also some additional display stations that can be attached to the 5294
Control Unit and some host systems. They include:

The 3179 Model 2 Color Dispiay Station. This display station has a
1920-character display, and an adjustable keyboard, and can display charac-
ters in seven colors. In addition, the display can be tilted forward or back-
ward, and turned to the right or left for viewing comfort.

The 3180 Model 2 Display Station. This display station has a 1920-character
display and an adjustable keyboard. In addition, the display can be raised
or lowered, tilted forward or backward, and turned to the right or left for
viewing comfort.

The Personal Computer with the 5250 Emulation feature installed.

Getting Started 1-7



Printers

1-8

The following printers are part of the 5250 system: ' AN

e The 5219 Printer, which is a tabletop printer available in two models:
— Model D01, which has a maximum-rated printed output of 40 characters
per second.
— Model D02, which has a maximum-rated printed output of 60 characters
per second.
e The 5224 Printer, which is a tabletop printer available in two models:
— Model 1, which has a maximum-rated printed output of 140 lines per
minute.
— Model 2, which has a maximum-rated printed output of 240 lines per
minute.
* The 5225 Printer, which is a printer available in four models:
— Model 1, which has a maximum-rated printed output of 280 lines per
minute.
— Model 2, which has a maximum-rated printed output of 400 lines per
minute.
— Model 3, which has a maximum-rated printed output of 490 lines per
minute.
— Model 4, which has a maximum-rated printed output of 560 lines per
minute.
* The 5256 Printer, which is a tabletop printer available in three models:
— Model 1, which has a maximum-rated printed output of 40 characters per
second.
— Model 2, which has a maximum-rated printed output of 80 characters per
second. NS
— Model 3, which has a maximum-rated printed output of 120 characters
per second.
— Model 101, which has a maximum-rated output of 200 characters per
second.
— Model 102, which has a maximum-rated output of 400 characters per
second.
— Model 1E2, which has a maximum-rated output of 200 characters per
second, with the Memory Expansion feature.
— Model 1C2, which has a maximum-rated output of 400 characters per
second, with the Memory Expansion feature and Color feature.

Note: The ability of a printer to reach the rated printed output when it is
attached to a 5251 Model 12 or a 5294 Control Unit, depends on the communi-
cations line speed and the number of attached work stations that are being used
at the same time.

There are also some additional printers that can be attached remotely to a 5294
Control Unit and some host systems. They include:

e The 4214 Model 2 Printer, which can print up to 132 characters per line at
either 10 characters per inch or 15 characters per inch.

e The 5262 Model 1 Printer, which can print up to 132 characters per line at 10
characters per inch. :

&



* The 3812 Printer, which is a multifunction , nonimpact page printer of
tabletop design, provides cut-sheet, letter-quality text at a maximum of 12
pages per minute.

The following printers can be attached to a 5294 Control Unit if Feature Code
3601 is installed in the control unit:

e The 4224 Printer, which is a tabletop printer available in four models:

Model 101, which has a maximum-rated output of 200 characters per
second.

Model 102, which has a maximum-rated output of 400 characters per
second.

Model 1E2, which has a maximum-rated output of 400 characters per
second, with the Memory Expansion feature.

Model 1C2, which has a maximum-rated output of 400 characters per
second, with the Memory Expansion feature and Color feature.

Getting Started
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Remote Work Station Controllers

A remote work station controller is used to control the operation of work stations
located away from the system and allows the work stations attached to it to com-
municate with the system. The term work station controller refers to either the
5294 Control Unit or the 5251 Model 12 Display Station.

¢ The 5251 Model 12, which uses SNA (Systems Network Architecture)
together with the SDLC (Synchronous Data Link Control) line protocol to
communicate with the system. It also serves as a display station.

e The 5294 Control Unit, which uses SNA together with the SDLC or X.25 line
protocol to communicate with the system.

Following is a list of devices supported by the 5294. Contact your IBM represen-
tative for a current list of devices supported by the 5294.

e Displays .

— IBM 5251 Display Station (Models 11 and 999)

— |BM 5291 Display Station

— IBM 3180 Display Station (Model 2)

— [IBM 5292 Color Display Station (Models 1 and 2)

— IBM 3179 Color Display Station (Model 2)

— IBM Personal Computer with the 5250 Emulation feature
— IBM 3196 Display Station

e Printers
SCS Printers

— |IBM 5219 Printer (Models D01 and D02)
— IBM 5224 Printer

— IBM 5225 Printer

— |IBM 5256 Printer

— |IBM 5262 Printer (Model 001)

— IBM 4214 Printer (Model 2)

— IBM 3812 Printer

— IBM 4210 Printer

IPDS Printers
— |IBM 4224 Printer

Note: Any abbreviated list following this list is an example only, and is not
intended to be a complete list of devices supported by the 5294 Control Unit.



Planning Checklist

The following planning checklist should help you with your planning activities.
This checklist may be modified to accommodate your needs, but you should
review the checklist closely. Missing any of the items on the checklist could
result in serious setup problems. Your IBM sales representative can help you
schedule dates for the tasks on the checklist.

Responsibility When Task
Is to Be Scheduled |Completed

Task Reference Customer IBM Done Date Date
Determine the work stations, work |5250 Introduction X X Before the
station controller(s), and manual time of order
accompanying features needed for
your planned layout.
Order work stations, work station X X At the time of
controller(s), features, and other order
IBM-supplied items.
Review the installation plan with X X Before the
your IBM sales representative to equipment
define any schedule exposures. arrives
Determine whether changes are Chapter 2 X Before the
needed to existing furniture to equipment
accommodate work stations. If so, arrives
modify or order furniture. Then
draw a floor plan.
Prepare a network diagram (local Host system'’s X Before the
work station configuration installation and equipment
worksheet) for all work stations modification arrives
attached directly to the host reference manual
system. This diagram must contain |and/or host
all station locations and addresses. |system’'s

installation and

device

configuration

manual
Determine whether changes are X Before the
needed to the existing programs equipment
(system control program, program arrives
products, and application
programs). If so, schedule the
required changes.
If your work stations will Chapters 4 and 5 X Before the
communicate with a host system equipment
through a 5294 Control Unit, arrives
determine the configuration and
complete a setup form for each
remote site.
If your work station wiill Chapters 6 and 7 X Before the
communicate with a host system equipment
through a 5251 Model 12, arrives
determine the configuration and
complete a setup form for each
remote site.

Getting Started  1-11




Responsibility When Task

Is to Be Scheduled | Completed
Task Reference Customer IBM Done Date Date
Provide a copy of the completed X X Before the
setup form to the host site so equipment
that they can begin system arrives
configuration.
Provide a copy of the completed |Chapter 4 or 7 X Before the
setup form to the setup equipment
personnel at the remote site. arrives
Review the progress of data X X Before the
communications. ldentify and equipment
resolve any schedule conflicts. arrives
Order your communications X X At the time
equipment. of order
Have communications facilities X Before the
installed (telephone jacks and equipment
modems). arrives
Decide who will install the work Chapter 3, X Before the
station cables, power receptacles, Chapter 8, and equipment
and wiring (your maintenance Appendix A arrives
personnel or a contractor) and
supply that person with a copy of
the floor plan, Chapter 8, and
Appendix A.
Order cables, accessories and Chapter 8 X Before the
supplies as required. equipment

arrives
Confirm the arrival of the work X Before the
station cables you ordered and equipment
begin installation of cables and arrives
power receptacles.
Complete the installation of cables |Appendix A X Before the
and power receptacles. Label the equipment
cables. arrives
Complete the checkout of the Appendix A X Before the
system cables by doing the line equipment
continuity and polarity tests. arrives
Complete the required changes to X Before the
the existing host system programs. equipment

arrives
Receive the work stations and X When the
complete setup. (Setup instructions equipment
are contained in the shipping arrives
carton.)
Receive the work station X When the
controller(s) and complete setup. equipment
(Setup instructions are contained arrives
in the shipping carton.)

Notes:

1. Tasks in dark, heavy type pertain only to those users who will set up a remote work station controller and attach work stations

to it.

2. Some of these tasks may have already been completed by someone at the host system site.
3. All phases of your installation should comply with applicable local and national codes.




Chapter 2. Site Considerations

Getting
Started

In planning your configuration, your site requirements must be considered. This
chapter contains information on site considerations that include:

e Using Cable Thru

e Attaching work stations to your remote work station controller
¢ Furniture, space, and lighting considerations

e Environmental considerations and requirements

e Electrical Requirements

¢ Cabling considerations
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Using Cable Thru
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When attaching multiple work stations to a host system or to a remote work §
station controller, consider using Cable Thru. Cable Thru allows the attachment Ex
of multiple work stations to the same cable line and port on the host system or g'ié
(7 X7

on a controller, thus saving cable cost. All work stations on a cable line, except
for the last work station, must have Cable Thru. Cable Thru is indicated by the
presence of two sockets on a work station.

Note: The last work station on a Cable Thru line can be no more than 1525
meters (5000 feet) in cable distance from the host system or remote work station
controller.

Configuration and
Communications

5294

Indicates Cable Thru

5251 Model 12
Communications
and Configuration

This cable is from a system or
a remote work station controller.

Ordering Cable Thru on all work stations initially will make future additions to
your configuration easier. Cable Thru is standard on the 3180 Model 2, 5291,

(/]

5292, 5219, and 5224. It is a feature on the 5251 Model 11, 5225, and 5256. §
1]
(3]

Other displays are shipped with a line termination connector, P/N6342823. This

is a T-connector that allows one or two cables to be connected to the work

station, without a need for the Cable Thru feature.
[
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Determining When to Use Cable Thru

Use Cable Thru when the group of work stations to be attached are a relatively
long distance from the host system or remote work station controller, but con-
veniently situated near each other. The following illustration shows an example
of when to use Cable Thru.

—

Host System or Remote
Work Station Controller

900 Meters
(3000 feet)

-

5291 Display Station

6 Meters
(20 feet)

N
% 3 Meters
/ (10 feet)

5251 Model 11
Display Station
- >

5225 Printer

)
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Determining When Not to Use Cable Thru

When the attaching work stations are located at relatively short distances from
the host system or the remote work station controller, or when the attaching
work stations are in different directions (as shown in the following illustration),
attach work stations to separate ports on separate cables.
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Site

12 Meters 15 Meters
(40 feet) (50 feet)

|

5225 Printer

5251 Model 11
Display Station
6 Meters
(20 feet)

6 Meters
(20 feet)

Host System or Remote
Work Station Controller

5292 Color Display Station

5291 Display Station

Even when work stations will not be on a Cable Thru line, ordering Cable Thru
on work stations initially makes future additions of work stations easier.
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Attaching Work Stations to Your Remote Work Station

Controller

Remote work stations can be attached to either a 5294 Control Unit or a 5251
Model 12.

Work Stations Attaching to a 5294 Control Unit

Work stations can be attached to a 5294 Control Unit that has the standard
Cluster function or the Extended Cluster feature.

The Cluster function consists of two ports and allows a maximum of four work
stations to be attached to a 5294 Control Unit. Of these four, all can be attached
to port 0 (using Cable Thru) or they can be attached to both ports in any combi-
nation.

Note: For problem determination and servicing of the 5294, at least one display
station should be within viewing distance of the 5294 and no farther than 6
meters (20 feet).

Cluster Function =

Ports

N
| N



The Extended Cluster feature consists of two additional ports for a total of four
ports, and allows an additional four work stations for a maximum of eight work
stations that can be attached to a 5294 Control Unit. Of these eight, up to seven
can be attached to a single port (using Cable Thru). Any combination of work
stations is permitted on a port.

Note: If the 5294 Control Unit will be attached to an X.25 packet switched
network and have four ports, the maximum number of work stations that can be
attached to it is six. Of these six, all can be attached to one port (using Cable
Thru). Any combination of work stations (up to six) is permitted on a port.

Extended Cluster Feature =

Site Considerations 2-5
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Work Stations Attaching to a 5251 Model 12

2-6

Work stations can be attached to a 5251 Model 12 that has the Cluster or Dual
Cluster feature.

The Cluster feature provides a set of four ports, numbered 1 through 4, attached
to the rear access panel of the 5251 Model 12. The Cluster feature ports are
referred to as CF1 ports.

T

NI Tl

With the Cluster feature, you can attach a maximum of four work stations to a
5251 Model 12. These work stations may be distributed in several ways over the
four ports. Your choices range from one work station on each port to a
maximum of four work stations on one port.

Note: When using more than one port of the Cluster feature, the first attachment
should be made to port 1 and any other attachments to numerically successive
ports.

N



The Dual Cluster feature is a set of eight ports, numbered 1 through 8, attached
to the rear access panel of the 5251 Model 12. The Dual Cluster feature has four
CF1 ports like the Cluster feature, and also has four CF2 ports (5 through 8) for
attachment of a maximum of eight work stations.

Note: The guidelines for using the Cluster feature also apply for the Dual
Cluster feature.

—-l__f 1 2 3 4 ml L.l-—" gé
CF1 = O O O 0O | ®S
|| 0
_-l_l | 5 6 7 8 HUp—
CF2 = O O O O™
|| 0

T

Vil

28
CF1 + CF2 = OO OO0 |m ™
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Furniture, Space, and Lighting Considerations

Furniture: Display stations, any devices attached to display stations, and
printers should be placed to handle work flow efficiently, to provide operator
comfort and safety, and to allow for adequate service clearances. Consider the
following:

2-8

The table for a display station should provide adequate space for the display
station and working materials and enough clearance for operator comfort.
The recommended table size is:

— Height: 660 to 685 millimeters (26 to 27 inches)
— Depth: A minimum of 760 millimeters (30 inches)
— Width: A minimum of 1120 millimeters (44 inches)

Notes:

1. Do not place anything on top of any display station.

2. If you plan to attach the Magnetic Stripe Reader feature to your 5251
Display Station, allow an additional 75 millimeters (3 inches) for table
width.

3. [If you plan to attach the Selector Light Pen feature to your 5251 Display
Station, allow an additional 150 millimeters (6 inches) for table width.

4. If you plan to attach video equipment, a color printer, and/or a plotter to
your 5292 Model 2 Display Station, allow for additional space.

The 5225 Printer sits on the floor. Forms are placed inside the front door of
the printer and are removed from the rear door.

The table for a 4224, 5219, 5224, or 5256 Printer should allow for paper
movement. The recommended table size is:

— Height: 685 to 760 millimeters (27 to 30 inches).

— Depth: 510 to 915 millimeters (20 to 36 inches) depending on the type of
printer. (The 5224 Printer must extend 178 millimeters (7 inches) over
the table to allow for forms movement.)

— Width: 760 millimeters (30 inches).

If your 4224, 5219, 5224, or 5256 Printer will have a forms stand, place it
behind the printer to catch the printed paper. Allow for space above the
printer for forms loading. If you do not have a forms stand, a larger table can
be used to hold both the printer and the paper.

Chairs should be adjustable in height. Operators using a particular chair
should be able to rest their feet flat on the floor with a slight allowance to
relieve pressure on the lower thigh. Chairs should also have adjustable
rests that support the lower back.




Space: You should determine a device arrangement (floor plan) keeping in
mind the dimensions of the furniture you will place your devices on and the
need for traffic and service clearances. To help you, assemble the following
items:

e Alist of devices ordered

e The 5250 Physical Planning Template, GX21-9278

e The Plan Views in Chapter 3

e Grid paper

Complete the floor plan now and then return to here.

Lighting: The following lighting factors should be considered when you prepare
a display station environment:

¢ Offices should be painted in light colors with white ceilings to reflect light.

¢ To lessen glare, windows should not be in the operator’s field of vision or
directly facing the display screen.

¢ Have a low level of general lightning (300 to 500 lux) with adjustable local
lighting at each display station.

* Avoid direct sunlight on the display screen.
¢ To avoid eye fatigue, sources of light should be compatible. White and
warm white fluorescent lamps are compatible with both incandescent lamps

and daylight.

¢ If possible, align the display stations so that they are parallel (front to back)
to fluorescent lights.

Fluorescent
Lights

E=

Keyboard

Top View
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Miscellaneous Equipment: Consider other items that will be or should be in the
same area as your system, such as office equipment and furniture.

Storage: Consider storage space for manuals, printouts, and printer forms.

Future Expansion: Consider the possible expansion of your data processing
operations in the foreseeable future.

Temperature, Relative Humidity, and Wet Bulb: The following shows the temper-
ature and humidity limits for all the display system devices except for the oper-
ating and nonoperating environments of the 5219 Printer. For this information,

Environmental Considerations and Requirements
l
|

2-10

see Specifications under 5219 Printer in Chapter 3.

Operating Environment:

Temperature 10°C to 40°C (50°F to 105°F)
Relative Humidity 8% to 80%
Maximum Wet Bulb 26°C (80°F)
Nonoperating Environment:
Temperature 10°C to 51°C (50°F to 125°F)
Relative Humidity 8% to 80%
Maximum Wet Bulb 26°C (80°F)
Storage Environment:
Temperature 0°C to 60°C (32°F to 140°F)
Relative Humidity 5% to 80%
Wet Bulb 0°C to 30°C (32°F to 86°F)
Shipping Environment:
Temperature -40°C to 60°C (-40°F to 140°F)
Relative Humidity 5% to 100% (including condensation, excluding
rain)
Wet Bulb 0°C to 30°C (32°F to 86°F)

You should know the temperature and humidity limits of your supplies. Temper-
ature and humidity limits may differ for various supplies such as forms for the
printer. If working and storage areas cannot be kept at the same relative
humidity, allow enough time for the supplies to acquire the same humidity level
as that in the working area before you use the supplies.
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Electrostatic Discharge: With low humidity levels, static charges generated by
such things as movement of people, carts, furniture, and paper are more readily
stored in certain types of floor construction, floor coverings, and furniture.
These charges may be high enough that, if discharged by contact with another
person or object, they will create a static shock. If discharged to or near data
processing or other electronic equipment, these charges can cause intermittent
interference. To minimize electrostatic discharge:

* Avoid high-resistance floor surface material. Floor surface resistance
measured between the floor surface and the building (or other applicable
ground reference) should be greater than 1.5 x 10° ohms and less than 2 x
10" ohms. The measuring method is specified in National Fire Protection
Association, Inc., 56A, Chapter 462.
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* Avoid carpeting that does not have antistatic properties.
* Avoid plastic seat coverings.
e Avoid low humidity levels.

Electromagnetic Compatibility: Avoid placing a system in an area of high
electromagnetic interference that can be radiated or conducted. Such areas may
exist within 500 meters (1650 feet) of radio frequency sources, such as radio-
transmitting antennas (AM, FM, TV, and two-way radio), radar (FAA and mili-
tary), and within 50 meters (165 feet) of certain industrial machines (induction
heaters, arc welders, and insulation testers), industrial time clocks, and high
energy power lines. Other sources of electromagnetic interference may include
transformers (including those installed in other units), power distribution panels
(three-phase power distribution lines), rotating machinery, and certain electrical
heating systems.

Power supplies in printers and other data processing equipment can also cause
display screen interference. To avoid this type of interference, maintain a
minimum of 1 meter (3.3 feet) between display stations and printers or other
data processing equipment.

If any of the above electromagnetic interferences are present, assess your plans
to see whether special installation or product considerations are advisable to .
ensure normal system operation and maintenance. Your IBM sales represen-
tative can help you.

Atmospheric Contaminants: Avoid environments where particulate, liquid, and
gaseous atmospheric contaminants exist (as found in some process industries).
Such environments can cause corrosion of copper and other metals used in
computer systems. Extended corrosive growth in any computer system can
produce electrical short circuits or contact failures that result in system malfunc-
tions. Corrosion can become so extensive that an entire system or machine
may need to be replaced. If you suspect a problem, contact your IBM sales rep-
resentative.
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Electrical Requirements

2-12
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Voltage: The United States/Canada voltage requirements for the 5294, 5251
Model 12, 3180 Model 2, 5251 Model 11, 5291, 5292, 5219, 5224, 5225, and 5256
are listed on the specification pages in Chapter 3.
Minimum and maximum voltages for each nominal voltage and frequency are
listed in the table below.
60 Hertz 50 Hertz
|
Nominal ‘
Voltage Minimum Maximum | Minimum Maximum
100 90 110 90 110
110 96.5 119 99 119
120 (115) 104 127 — —
127 (123.5) 111 137 111 136
200, 208 180 220 180 220
220 198 238 198 238
230 — — 202 249
235 — — 212 258 P
240 208 254 210 259 .
Power Cords and Receptacles: Each machine has a three-wire power cord that
includes an equipment ground wire. See Chapter 3 for more information on
power cord lengths (with each Plan View), plug styles, and power cord styles.
Be sure that the correct receptacles are located within reach of the power cord
and out of a traffic area.
CAUTION
For the user’s safety, the plug must be connected to a properly wired and
grounded receptacle. An improperly wired receptacle could place a hazardous
voltage on accessible metal parts of the 5250 units. The customer is responsible
for receptacle wiring.




Branch Circuits and Grounding:

CAUTION

All branch-circuit ground wires should be tied to a common ground at the dis-
tribution panel, and a single ground wire should be run from the distribution
panel to a service ground or a suitable building ground. The conduit must not
be used as the only means of grounding because it may not be continuous.

The equipment must be grounded. The power cords have a green, or a green
and yellow equipment ground wire.

For purposes of avoiding electrical noise, the grounding conductor should be
electrically isolated from the system neutral, except at the building ground
station.
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The system units will operate satisfactorily using the normal power supplied by
most power companies. There are, however, many outside sources that can
cause transient electrical noise signals or voltage level variations that may
affect system operation.

Typical sources of such electrical noise are:

e Air conditioning devices

e Electric welders

e Electric furnaces

e Elevators

e Electrostatic copying machines

e Large brush-type motors

Cabling Considerations

Work stations connect directly to a host system, a remote work station con-
troller, or to each other using twinaxial cable. This cable is a shielded, two-
conductor cable that can be used indoors or outdoors. More information about
cabling is discussed later in the manual.

Site Considerations 2-13



Cabling System

It is sometimes costly to add wiring in some areas of existing buildings because
older buildings were not wired to accommodate the use of voice and data com-
munications. The solution to this problem is to install a cabling system such as
the IBM Cabling System (hereafter called the cabling system) that serves a
variety of voice and data communications uses. The cabling system includes
the cables and cable accessories for wiring a wide range of work stations. With
the cabling system, you can install or remove an IBM work station or system
without rewiring the building each time a change is made.

The wiring design for the cabling system uses the wiring-closet distribution
concept. That is, most of the wiring is placed in small rooms (closets), and work
areas (such as offices and factory locations) are wired to one or more wiring
closets. After the cabling system is installed, it can be changed in the work
areas and wiring closets to meet the needs of the users without costly rewiring
of the building.

Note: The cables of the cabling system and twinaxial cables must not be con-
nected together.

The following figure shows an example of data communications equipment
using the cabling system. In this example, only one host system port is shown;
however, multiple ports can be connected in a similar manner. Actual wiring
would vary from one building to another. For information about installing and
maintaining the cabling system, see the IBM Cabling System Planning and
Installation Guide, GA27-3361.

Display
Station

WaI\T T wall
|
|

Host
System

| See gr-
rinter
Port Face | Note
Plate |
/ \l :-—_- Display
M:M:I h‘ Station
! or
Impedance ] : Printer
Matching |
Device |
| Distribution Display
| Panel Station
[ Wiring Closet or
| (small room) | Impedance @ Printer
‘_L , «-L Matching

Terminator
(last device only}

Note: Cables are hidden in walls and ceilings.
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Chapter 3. System Specifications

Getting
Started

This chapter summarizes the measurements and specifications for your 5250
Information Display System. IBM provides transparent templates for the 5250. In
the United States and Canada, order template GX21-9278; in other countries,
obtain templates from your IBM marketing representative.

Standard Symbols and Specifications

Considerations

Site

Standard symbols used on the specifications page and physical planning tem-
plate are:

_1_ Nonraised floor power cord exit

Service area boundary
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System

T Signal cable entry or exit

fo) Leveling pads
—— — Optional equipment

Note: Plan view dimensions are shown in millimeters. Inch equivalents are
shown in parentheses.

Configuration and
Communications

5294

Plugs, Receptacles, and Power Cords

The following are the specifications for plugs and receptacles used in the United

w6
€5
States and Canada. e
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ZES
Plug Rating Plug Receptacle Receptacle :‘eé 8%
Type Volts Amperes Phase Wires Description Number! Number! Configuration
H 115/120 15 1 3 Nonlocking 5-15P 5-16R
J 115/120 15 1 3 Locking L5-15P L5-15R m
[]
)
S
K 208/230 15 1 3 Nonlocking | 6-15P 6-15R
L 208/230 15 1 3 Locking L6-15P L6-15R
8
X
! The plug and receptacle numbers shown are National Electrical Manufacturers’ Association (NEMA) configuration numbers. E
g
<
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World Trade Countries (Except Canada) Power Plug Requirements

One of the following plugs designated by country, will be installed on your
machine unless you specify feature code 2710, which will provide an attachment
cord without a plug. Check with your IBM sales representative for further infor-
mation.

Note: The 2710 specify option is not available for the 3180 Model 2 Display
Station and the 5224 Printer.

Dominican Republic

Ecuador

El Salvador
Finland
France

Germany
Greece
Guatemala

Honduras
Hong Kong
Hungary

Iceland
Indonesia
Iran
Ireland
Israel
Italy

w

Poland
Portugal

13 A Max, 250 V

Plug Plug
Country Number | Country Number Plug/Number Amperage/Voltage
Algeria 4 Jamaica 3 1
Argentina
Augstralia g epan > 10 A Max, 250V
Austria 1 Korea 3
2
Bahamas 3 Malaysia 5 o)
Barbados 3 MexiZo 3 e S 10 A Max, 250 v
Belgium 4
Bermuda 3 Netherlands 1
Bolivia 3 Netherlands Antilles | 3 3
Brazil 3 New Zealand 6 15 A Max, 125V
Bulgaria 1 Nicaragua 3
Norway 1 a
Chile 10
Colombia 6 Panama 3 16 A Max, 250 V
Costa Rica 3 Paraguay 6
Peru 3
Denmark Philippines 3 5
1
1

Rumania
Singapore
South Africa

(-]

10 A Max, 250 V

pP=2ww

Spain
Sri Lanka
Sweden

H -
~

13 A Max, 250 V

Switzerland

, 12
12

Taiwan
Thailand

10 A Max, 250 V

Trinidad
Turkey

, 6

©

) 15 A Max, 125 V
United Kingdom

[« >4}

Uruguay

Venezuela 6 16 A Max, 250 V

—_ e ] = = -
—
o

o -

Yugoslavia 4

-—
-

10 A Max, 2560 V

-
N
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)

15 A Max, 200 V
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World Trade Power Cord Information (for Machines Shipped without Plugs)

installation of a Power Plug

Cable Outside Conductors
Diameter (OD) Number of

Style | (Nominal) Shields Quantity OD (Nominal) AWG Number

B 10.2 millimeters 0 3 1.3 millimeters 16
(0.40 inch) (0.051 inch)

A8 8.9 millimeters 0 3 1.6 millimeters 14
(0.35 inch) (0.064 inch)

A9 9.9 millimeters 0 3 1.0 millimeters 18
(0.39 inch) (0.040 inch)

Because different plugs are used in different countries, it is difficult to cover all
plug installations in one procedure.

If you have ordered a power cord without a plug, the following things must be

considered:

* The shield (if any) of the power cord must always have a good electrical

connection to the ground pin of the plug.

* The grounding wire and/or the shield cannot come in contact with (touch)
the other (hot) wires.

e The grounding wire (green-green/yellow) must be properly attached to the
grounding terminal in the plug.

Note: The grounding wire is intended to be longer than the others; do not

shorten it.

e The power cord must be well secured to the plug in order to prevent strain
on the plug/wire contacts.

System Specifications 3-3
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5294 Control Unit

Plan View
150
(6)
[ﬁgnal{ tP?Ner
510
5294 (20)
L
Front
150
315, (6)
100 (12:) 100
@1 R
Notes:

1.

The 5294 Control Unit can have two or four ports.
For problem determination and servicing of the
5294, at least one display station is required to be
attached to port 0 and be within 6 meters (20 feet)
of the 5294.

Data Communications Equipment (DCE) must be
within 6 meters (20 feet) of the 5294.
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Specifications

Dimensions:
Width Depth Height
Millimeters 315 510 200
Inches 12-1/2 20 8

Service Clearances:
Front Rear Right

Millimeters 150 150 100
Inches 6 6 4
Weight: 10 kg (22 Ib)
Heat Output: 70 watts (240 BTU/hr)
Airflow: 2.1 m3¥min (70 cfm)

Power Requirements:

Voltage 115
kVA 0.2
Phase 1
Plug type! H
Power cord style? A9

Operating and Nonoperating Environment:
See Environmental Considerations and
Requirements in Chapter 2.
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The power cord is 2.4 meters (8 feet) long. For more information, see Plugs, Receptacles, and Power Cords in this chapter.



5251 Display Station Model 11

Plan View
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Notes:

1. Signal cables connect into the front of the display
unit, but are then routed under the unit to the

back.

2. The length of the keyboard cable permits the key-
board to be moved up to 330 millimeters (13
inches) away from the display screen.

3. The cable for the Magnetic Stripe Reader feature
is 1.2 meters (4 feet) long.

4. The cable for the Selector Light Pen feature is 0.9

meters (3 feet) long.

2 The keyboard is 530 millimeters (21 inches) by 210 millimeters (8-1/4 inches) by 100 millimeters (4 inches) and weighs 6 kilograms
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Specifications

Dimensions:?

Width
Millimeters 530
Inches 21

Service Clearances:
Front2
Millimeters
Inches

Depth Height

400 400

16 16

Rear Right Left

460 300 300
18 12 12

Weight (without keyboard): 34 kg (75 Ib)2

Heat Output:
Airflow:

Power Requirements:
Voltage
kVA
Phase
Plug type?
Power cord style?

125 watts (425 BTU/hr)

3 m¥min (100 cfm)

115
0.2

1
HorJ
B

Operating and Nonoperating Environment:
See Environmental Considerations and
Requirements in Chapter 2.

(13 pounds). The keyboard may be moved to service the machine. See Plan View.

3 The power cord is 2.4 meters (8 feet) long. For more information, see Plugs, Receptacles, and Power Cords in this chapter.
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5251 Display Station Model 12 Specifications

\ ;
Plan View Dimensions:* -
Width Depth Height
— — Millimeters 530 470 400
460 Inches 21 18-1/2 16
(18) Power
1 ‘[ Signal Service Clearances:
¢ Front* Rear Right Left
470 5251 ‘S_ianal Millimeters 460 300 300
(18-1/2) Model 12 Inches 18 12 12
LSe e Note 2 Weight (without keyboard): 45 kg (99 Ib)4
7 { X | Heat Output: 136 watts (465 BTU/hr)
21f 0 5’0 Front Airtlow: 3 m%min (100 cfm)
o G BT
) (12) Power Requirements:
Note: Voltage 115
1. Signal cables connect into the back of the display kVA 0.2
unit. Phase 1
2. The length of the keyboard cable permits the key- Plug type® HorJ
board to be moved up to 330 millimeters (13 Power cord style® B
inches) away from the display screen. .
3. The cable for the Magnetic Stripe Reader feature Operating gnd Nonoperatmq Envlronment: /
is 1.2 meters (4 feet) long. See E'nwronme:ntal Considerations and
4. The cable for the Selector Light Pen feature is 0.9 Requirements in Chapter 2. ‘
meters (3 feet) long.
5. Communications cable lengths are described in
Chapter 4.
6. Depending on the cable length, DCE must be
within 6 meters (20 feet) or 12 meters (40 feet) of
the 5251 Model 12.
=
=
=
=
=
4 The keyboard is 530 millimeters (21 inches) by 210 millimeters (8-1/4 inches) by 100 millimeters (4 inches) and weighs 6 kilograms P
(13 pounds). The keyboard may be moved to service the machine. See Plan View. ('k ’
7

5 The power cord is 2.4 meters (8 feet) long. For more information, see Plugs, Receptacles, and Power Cords in this chapter.
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Specifications

3180 Display Station Model 2

Signal cables connect into the back of the
display.

The iength of the keyboard cable permits the key-
board to be moved up to 1220 millimeters (48 Voltage 100-127 .
inches) away from the display screen. 200-240 (nqt in the
United States
and Canada)
kVA 0.2
Phase ’ 1
Plug type’ H

o
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The keyboard is 560 millimeters (22 inches) by 230 millimeters (9 inches) and weighs 4-1/4 kilograms (9-1/2 pounds). The slope of

Dimensions:¢

Airflow: Machine is convection cooled.

Power Requirements:

the keyboard can be adjusted changing the height from 63 millimeters (2-1/2 inches) to 101 millimeters (4 inches).

Power Cords in this chapter.

The power cord can be either 3 meters (10 feet) or 4.2 meters (14 feet) long. For more information, See Plugs, Receptacles, and

System Specifications 3-7

Plan View Width Depth Height
1 300 |- 420_, 150 Millimeters 420 360 ?Zr?m vated
(12) [(16-1/2) (6) evated)
{ 495
300 | Signal Pow?r | (elevated)
12 See Note 1
( r) ml L?e | Inches 16-1/2 14 14-1/2
360 3180 (unelevated)
(14) Model 2 19-1/2
¥ (elevated)
See Note 2 n)
: ‘ Service Clearances:
! . Front® Rear Right Left "
T | Millimeters N/A 300 150 300 B
230 Front Inches N/A 12 6 12 ] 5
9) £
| 560 Weight without keyboard:¢ 18 kg (39 Ib) 3 §
(22) \nw
Notes: Heat Output: 126 watts (430 BTU/hr)




5291 Display Station

Plan View
| 300 | _540_,| |<_150
| (12) | (21-1/a) (6)
300 Signal Power
(12) l i
350 )
| (133/4) 5291
See Note 2 r—J
‘ : i
f Front
50 235
(2) (9-1/4)
|l «—520_,.]
(20-1/2)

Notes:

1. Signal cables connect into the back of display
unit.

2. The length of the keyboard cable permits the key-
board to be moved up to 610 millimeters (24
inches) away from the display screen.
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Specifications
Dimensions:?
Width Depth Height
Millimeters 540 350 460
Inches 21-1/4 13-3/4 18
Service Clearances:
Front?® Rear® Right Left
Millimeters 50 300 150 300
Inches 2 12 6 12
Weight (without keyboard): 19.8 kg (43 Ib)8
Heat Output: 85 watts (300 BTU/hr)

Airflow: Machine is convection cooled.

Power Requirements:

Voltage 115
kVA 0.2
Phase 1
Plug type® H
Power cord style? A9

Operating and Nonoperating Environment:
See Environmental Considerations and
Requirements in Chapter 2.

8 The keyboard is 520 millimeters (20-1/2 inches) by 235 millimeters (9-1/4 inches<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>