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 EDITION Edition Notice
 Sixth Edition (March 1992)
  
 This is the sixth edition of the IBM 4680 Store System: Preparing Your
 Site .  It replaces GA27-3692-04 and applies to the IBM  (*)  4680
 Operating System.  A vertical bar appears in the le ft margin to
 indicate new or revised information.  See the Summa ry of Changes for a
 list of changes in this edition.
  
 Order publications through your IBM representative or the IBM branch
 office serving your locality.  Publications are not  stocked at the
 following address.
  
 A form for readers' comments appears at the back of  this publication.
 If the form has been removed, address your comments  to:
  
     IBM Corporation, Department E35
     PO Box 12195
     Research Triangle Park, North Carolina, 27709,
     USA
  
 When you send information to IBM, you grant IBM a n onexclusive right
 to use or distribute the information in any way it believes
 appropriate without incurring any obligation to you .
  
 ¦ Copyright International Business Machines Corpora tion 1988, 1992.
 All rights reserved.
 Note to U.S. Government Users -- Documentation rela ted to restricted
 rights -- Use, duplication or disclosure is subject  to restrictions
 set forth in GSA ADP Schedule Contract with IBM Cor p.
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 FRONT_1 Notices
  
 Changes are made periodically to the information he rein.  Before using
 this publication in connection with the operation o f IBM systems, consult
 the latest IBM System/370 Bibliography of Industry Systems and  Application
 Programs , GC20-0370 for the editions that are applicable an d current.
  
 References in this publication to IBM products, pro grams, or services do
 not imply that IBM intends to make these available in all countries in
 which IBM operates.  Any reference to an IBM produc t, program, or service
 in this publication is not intended to state or imp ly that only IBM's
 product, program, or service may be used.  Any func tionally equivalent
 product, program, or service may be used.  Evaluati on and verification of
 operation in conjunction with other products, progr ams, or services,
 except those expressly designated by IBM, is the us er's responsibility.
  
 IBM may have patents or pending patent applications  covering subject
 matter in this document.  The furnishing of this do cument does not give
 you any license to these patents.  You can send lic ense inquiries, in
 writing, to the IBM Director of Commercial Relation s, IBM Corporation,
 Purchase, NY 10577.
  
 Subtopics
 FRONT_1.1 Trademarks and Service Marks
 FRONT_1.2 Electronic Emission Notices
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 FRONT_1.1 Trademarks and Service Marks
  
 The following terms, denoted by an asterisk (*) at the first occurrence in
 this publication, are trademarks or service marks o f the IBM Corporation
 in the United States or other countries:
  
     Auto-Inking
     IBM
     Personal Computer AT
     Personal System/2
     PS/2
  
 The following terms, which are denoted by a double asterisk (**) at the
 first occurrence in this publication, are trademark s of other companies as
 follows:
  
 Minolta    Minolta Camera Company, Ltd.
 Velcro     Velcro USA Incorporated
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 FRONT_1.2 Electronic Emission Notices
  
 Federal Communications Commission (FCC) Statement
  
 Note:   This equipment has been tested and found to compl y with the limits
 for a Class A digital device, pursuant to Part 15 o f the FCC Rules.  These
 limits are designed to provide reasonable protectio n against harmful
 interference when the equipment is operated in a co mmercial environment.
 This equipment generates, uses, and can radiate rad io frequency energy
 and, if not installed and used in accordance with t he instruction manual,
 may cause harmful interference to radio communicati ons.  Operation of this
 equipment in a residential area is likely to cause harmful interference,
 in which case the user will be required to correct the interference at his
 own expense.
  
 Properly shielded and grounded cables and connector s must be used in order
 to meet FCC emission limits.  IBM is not responsibl e for any radio or
 television interference caused by using other than recommended cables and
 connectors or by unauthorized changes or modificati ons to this equipment.
 Unauthorized changes or modifications could void th e user's authority to
 operate the equipment.
  
 This device complies with Part 15 of the FCC Rules.   Operation is subject
 to the following two conditions:  (1) this device m ay not cause harmful
 interference, and (2) this device must accept any i nterference received,
 including interference that may cause undesired ope ration.
  
 Note:   The entire IBM 4680 Store System is designed to o perate in a
 commercial environment.  When detached from a store  loop, the supported
 models of the IBM 5170 Personal Computer AT  (*)  have been type tested and
 found to comply with the limits for a Class B compu ting device in
 accordance with the specifications in Subpart J of Part 15 of FCC Rules,
 which are designed to provide reasonable protection  against radio
 frequency interference in a residential environment .
  
 Subtopics
 FRONT_1.2.1  Telecommunications Safety Requirements -- United K ingdom
 FRONT_1.2.2  Canadian Department of Communications Compliance S tatement
 FRONT_1.2.3  Avis de conformité aux normes du ministère des Com munications du Canada
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 FRONT_1.2.1 Telecommunications Safety Requirements -- United Kingdom
  
 This IBM product is made to high safety standards.  It complies inherently
 with telecommunications safety standard BS 6301.  I t is not designed to
 provide protection from excessive voltages introduc ed externally at its
 DTE interface.  Therefore, when this product is con nected to a public
 telecommunications network and you connect to this product items not
 supplied by IBM United Kingdom Limited, you must en sure that you comply
 with mandatory telecommunications safety requiremen ts.
  
 You may do this either by choosing products which a lso are approved as
 complying to BS 6301 or British Telecom Technical G uide 26, or by the use
 of approved safety barriers.  Please consult the lo cal office of your
 public telecommunications operator for advice and p ermission to make the
 connections.
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 FRONT_1.2.2 Canadian Department of Communications C ompliance Statement
  
 This equipment does not exceed Class A limits per r adio noise emissions
 for digital apparatus, set out in the Radio Interfe rence Regulation of the
 Canadian Department of Communications.  Operation i n a residential area
 may cause unacceptable interference to radio and TV  reception requiring
 the owner or operator to take whatever steps are ne cessary to correct the
 interference.

IBM 4680 Store System: Preparing Your Site
Canadian Department of Communications Compliance Statement

¦ Copyright IBM Corp. 1988, 1992
FRONT_1.2.2 - 1



 FRONT_1.2.3 Avis de conformité aux normes du minist ère des Communications du Canada
  
 Cet équipement ne dépasse pas les limites de Classe  A d'émission de bruits
 radioélectriques pour les appareils numériques, tel les que prescrites par
 le Règlement sur le brouillage radioélectrique étab li par le ministère des
 Communications du Canada.  L'exploitation faite en milieu résidentiel peut
 entraîner le brouillage des réceptions radio et tél é, ce qui obligerait le
 propriétaire ou l'opérateur à prendre les dispositi ons nécessaires pour en
 éliminer les causes.
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 PREFACE Preface
 This manual is a guide for personnel who are respon sible for preparing a
 store for the installation of the IBM 4680 Store Sy stem.
  
 �   Topic 1  describes the hardware components of this store sy stem.
  
 �   Topic 2  describes the physical and electrical requirements  of the IBM
     equipment.
  
 �   Topic 3  describes the planning necessary for installing di fferent
     kinds of wiring.
  
 �   Topic 4  describes the communication facilities necessary i f your store
     is to communicate with a computer at a remote l ocation.
  
 �   Appendix A  describes considerations that apply to World Trade
     countries.
  
| �   Appendix B  describes expendable supplies and replaceable part s.
  
| �   Appendix C  contains cable connector and device dimensions.
  
| �   Appendix D  illustrates the power plugs and receptacles.
  
| �   Appendix E  describes the store loop and 4683- xx 2 to 4683- xx 1
|     information.
  
| �   Appendix F  describes cables to connect the Realtime Interface
|     Co-Processor Multiport Adapter in the store con troller to devices
|     using RS-232 and RS-422 interfaces.
  
| �   Appendix G  contains miscellaneous technical information about  ambient
|     light and noise emission values.
  
 Subtopics
 PREFACE.1 Store System Library
 PREFACE.2 Related Publications -- Software
 PREFACE.3 Related Publications -- Hardware
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 PREFACE.1 Store System Library
  
 The following chart relates each publication in the  library to the task or
 tasks for which it provides data.  Choose the task you want to complete
 and find the appropriate publication in the corresp onding column.
  
 +-------------------------------------------------- ----------------------------+
 ¦ Table  0-1. Store System Library - Publication Gr ouping by Task              ¦
 +-------------------------------------------------- ----------------------------¦
 ¦ Planning       ¦ Installing     ¦ Operating      ¦ Programming    ¦ Maintaining   ¦
 +---------------+---------------+---------------+-- -------------+--------------¦
 ¦    IBM 4680   ¦    IBM 4683   ¦ IBM 4683/4684 ¦    IBM 4680   ¦   IBM 4680   ¦
 ¦ Store System: ¦ Point of Sale ¦ Point of Sale ¦     BASIC:    ¦ Store System ¦
 ¦   Selecting   ¦   Terminal:   ¦   Terminal:   ¦    Language   ¦    and IBM   ¦
 ¦  Hardware and ¦  Installation ¦   Operations  ¦   Reference   ¦   4683/4684  ¦
 ¦    Software   ¦     Guide     ¦     Guide     ¦   SC30-3356   ¦   Point of   ¦
 ¦   Components  ¦   SA27-3783   ¦   SA27-3704   ¦               ¦     Sale     ¦
 ¦   GA27-3691   ¦               ¦               ¦               ¦   Terminal:  ¦
 ¦               ¦               ¦               ¦               ¦    Problem   ¦
 ¦               ¦               ¦               ¦               ¦ Determination¦
 ¦               ¦               ¦               ¦               ¦     Guide    ¦
 ¦               ¦               ¦               ¦               ¦   SY27-0330  ¦
 +-------------------------------+---------------+-- -------------+--------------¦
 ¦     IBM 4680 Store System:    ¦    IBM 4680   ¦    IBM 4680   ¦   IBM 4680   ¦
 ¦   Planning and Configuration  ¦ Store System: ¦ S tore System: ¦     Store    ¦
 ¦             Guide             ¦  User's Guide ¦  Programming  ¦    System:   ¦
 ¦           GC30-3532           ¦   SC30-3518   ¦     Guide     ¦   Terminal   ¦
 ¦                               ¦               ¦   SC30-3517   ¦     Test     ¦
 ¦                               ¦               ¦               ¦  Procedures  ¦
 ¦                               ¦               ¦               ¦   Reference  ¦
 ¦                               ¦               ¦               ¦    Summary   ¦
 ¦                               ¦               ¦               ¦   GX27-3779  ¦
 +-------------------------------+------------------ -------------+--------------¦
 ¦    IBM 4680   ¦    IBM 4684   ¦     IBM 4680 Stor e System:    ¦   IBM 4684   ¦
 ¦ Store System: ¦ Point of Sale ¦  Display Manager User's Guide ¦   Point of   ¦
 ¦   Preparing   ¦   Terminal:   ¦           SC30-34 04           ¦     Sale     ¦
 ¦   Your Site   ¦  Installation ¦                               ¦   Terminal:  ¦
 ¦   GA27-3692   ¦     Guide     ¦                               ¦  Maintenance ¦
 ¦               ¦   SA27-3837   ¦                               ¦ Summary Card ¦
 ¦               ¦               ¦                               ¦   SX27-3885  ¦
 +---------------+---------------+------------------ -------------+--------------¦
 ¦    IBM 4684   ¦  IBM Personal ¦                               ¦      IBM     ¦
 ¦ Point of Sale ¦    System/2   ¦                               ¦   4683/4684  ¦
 ¦   Terminal:   ¦   Store Loop  ¦                               ¦   Point of   ¦
 ¦  Introduction ¦   Adapter/A   ¦                               ¦     Sale     ¦
 ¦  and Planning ¦  Installation ¦                               ¦   Terminal:  ¦
 ¦     Guide     ¦   and Setup   ¦                               ¦  Maintenance ¦
 ¦   SA27-3835   ¦  Instructions ¦                               ¦    Manual    ¦
 ¦               ¦   SK2T-0318   ¦                               ¦   SY27-0295  ¦
 +---------------+---------------+------------------ -------------+--------------¦
 ¦               ¦    IBM 4684   ¦                               ¦      IBM     ¦
 ¦               ¦   Store Loop  ¦                               ¦   4683/4684  ¦
 ¦               ¦   Adapter/A:  ¦                               ¦   Point of   ¦
 ¦               ¦ Installation, ¦                               ¦     Sale     ¦
 ¦               ¦    Testing,   ¦                               ¦   Terminal:  ¦
 ¦               ¦    Problem    ¦                               ¦     Parts    ¦
 ¦               ¦ Determination,¦                               ¦    Catalog   ¦
 ¦               ¦ and Technical ¦                               ¦   S131-0097  ¦
 ¦               ¦   Reference   ¦                               ¦              ¦
 ¦               ¦   SD21-0045   ¦                               ¦              ¦
 +---------------+---------------------------------- ----------------------------¦
 ¦               ¦                                                              ¦
 ¦               ¦                                                              ¦
 ¦               ¦             IBM 4680 Store System : Messages Guide            ¦
 ¦               ¦                           SC30-35 21                          ¦
 ¦               ¦                                                              ¦
 ¦               ¦                                                              ¦
 +-------------------------------------------------- ----------------------------¦
 ¦                                                               ¦              ¦
 ¦                                                               ¦              ¦
 ¦    See the "Related Publications" topic for the a pplication   ¦              ¦
 ¦               manuals that support these tasks.               ¦              ¦
 ¦                                                               ¦              ¦
 ¦                                                               ¦              ¦
 +-------------------------------------------------- ----------------------------+
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 PREFACE.2 Related Publications -- Software
  
     IBM Retail Industry Programming Support Services
  
     IBM Retail Industry Programming Support Services:   Planning and
     Installation Guide  - SC33-0575
  
     IBM Retail Industry Programming Support Services:   Base Package
     Programmer's Guide  - SC33-0576
  
     IBM Retail Industry Programming Support Services:   Device Drivers
     Programmer's Guide  - SC33-0680
  
     IBM Retail Industry Programming Support Services:   Host Communication
     Package Programmer's Guide  - SC33-0650
  
     IBM 4680 General Sales Application
  
     IBM 4680 General Sales Application:   Planning and Installation Guide  -
     GC30-3368
  
     IBM 4680 General Sales Application:   Guide to Operations  - SC30-3369
  
     IBM 4680 General Sales Application:   Programming Guide  - SC30-3370
  
     IBM 4680 General Sales Application - Price Manageme nt Feature: User's
     Guide  - SC30-3461
  
     IBM 4680 General Sales Application - Terminal Offli ne Feature: User's
     Guide  - SC30-3499
  
     IBM 4680 Supermarket Application
  
     IBM 4680 Supermarket Application:   Planning and Installation Guide  -
     GC30-3371
  
     IBM 4680 Supermarket Application:   Guide to Operations  - SC30-3372
  
     IBM 4680 Supermarket Application:   Programming Guide  - SC30-3373
  
     IBM 4680 Supermarket Application - Terminal Offline  Feature: User's
     Guide  - SC30-3512
  
     IBM 4680 Supermarket Application - Electronic Funds  Transfer Feature:
     User's Guide  - SC30-3513
  
     IBM 4680 Chain Drug Sales Application
  
     IBM 4680 Chain Drug Sales Application:   Planning and Installation
     Guide  - GC30-3412
  
     IBM 4680 Chain Drug Sales Application:   Guide to Operations  -
     SC30-3413
  
     IBM 4680 Chain Drug Sales Application:   Programming Guide  - SC30-3414
  
     IBM 4680 Store Management Application
  
     IBM 4680 Store Management Application:   Planning and Installation
     Guide  - GC30-3483
  
     IBM 4680 Store Management Application:   Guide to Operations  -
     SC30-3484
  
     IBM 4680 Store Management Application:   Programming Guide  - SC30-3487
  
     IBM 4680 Store Management Application - Inventory C ontrol Feature:
     User's Guide  - SC30-3485
  
     IBM 4680 Store Management Application - Price Manag ement Feature:
     User's Guide  - SC30-3486
  
     IBM 4684 Store Sales Application
  
     IBM 4684 Store Sales Application:   Planning and Installation Guide  -
     SB11-8470
  
     IBM 4684 Store Sales Application:   Programmer's Reference Manual  -
     SB11-8472
  
     IBM 4684 Store Sales Application:   Operator's Guide  - SB11-8471
  
     IBM 4684 Store Run-time Support System:   Installation and User's Guide
     - SB11-8552
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     IBM 4684 Store Application Tool Kit:   Programmer's Guide  - SB11-8478
  
     In-Store Processing
  
     In-Store Processing:   Application Development Guide  - SC30-3534
  
     In-Store Processing: IBM AIX - Application Developm ent Guide  -
     SC30-3537
  
     In-Store Processing: IBM OS/2 Extended Edition - Ap plication
     Development Guide  - SC30-3538
  
     In-Store Processing: IBM OS/400 - Application Devel opment Guide  -
     SC30-3535
  
     In-Store Processing: IBM 4680 OS - Application Deve lopment Guide  -
     SC30-3536
  
     Networks
     IBM Local Area Network Support Program  - IBM P/N 83X7873
     IBM PC Network Baseband Planning Guide  - S68X-2269
     IBM PC Network Broadband Guide  - S68X-2269
     IBM Token-Ring Network Introduction and Planning Gu ide  - GA27-3677-2
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 PREFACE.3 Related Publications -- Hardware
  
     Scanners
  
     IBM 1520 Hand-Held Scanner User's Guide  - GA27-3685
  
     IBM 4686 Retail Point of Sale Scanner:   Physical Planning,
     Installation, and Operation Guide  - SA27-3854
  
     IBM 4686 Retail Point of Sale Scanner:   Maintenance Manual  - SY27-0319
  
     IBM 4687 Point of Sale Scanner Model 1:   Physical Planning,
     Installation, and Operation Guide  - SA27-3855
  
     IBM 4687 Point of Sale Scanner Model 1:   Maintenance Manual  -
     SY27-0317
  
     IBM 4687 Point of Sale Scanner Model 2:   Physical Planning Guide  -
     SA27-3882
  
     IBM 4687 Point of Sale Scanner Model 2:   Operator's Guide  - SA27-3884
  
     IBM 4687 Point of Sale Scanner Model 2:   Maintenance Manual  -
     SY27-0324
  
     IBM Personal Computer and IBM Personal System/2 (* )
  
     IBM Guide to Operations - Personal Computer/AT  - IBM P/N 6280066
  
     IBM Guide to Operations - Personal Computer/AT - St ore Loop Adapter  -
     SA27-3694
  
     IBM Hardware Maintenance and Service - Personal Com puter/AT - Store
     Loop Adapter  - SX27-0296
  
     IBM Personal System/2 - Model 50 Quick Reference an d Reference
     Diskette  - S68X-2247
  
     IBM Personal System/2 - Model 60 Quick Reference an d Reference
     Diskette  - S68X-2213
  
     IBM Personal System/2 - Model 70 Quick Reference an d Reference
     Diskette  - S68X-2308
  
     IBM Personal System/2 - Model 80 Quick Reference an d Reference
     Diskette  - S68X-2284
  
     IBM Personal System/2 - Store Loop Adapter/A - Supp lements for the
     Hardware Maintenance Library  - SK2T-0319
  
     Cabling
     A Building Planning Guide for Communication Wiring  - G320-8059
     IBM Cabling System Planning and Installation Guide  - GA27-3361
     IBM Cabling System Catalog  - G570-2040
     IBM PC Network Broadband Guide  - S68X-2269
     IBM Token-Ring Network Introduction and Planning Gu ide  - GA27-3677
     Using the IBM Cabling System with Communication Pro ducts  - GA27-3620
  
     Setup and Verification
  
     IBM 4680 Store System: Setup and Verification  - SA27-3703
  
 Subtopics
 PREFACE.3.1  General Publications
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 PREFACE.3.1 General Publications
  
     Advanced Data Communications for Stores - General I nformation   -
     GH20-2188
  
     Distributed Systems Executive - General Information  - GH19-6394
  
     IBM Disk Operating System 4.0  - IBM P/N 6280256
  
     IBM Proprinters  - SC31-3793
  
     IBM 3270 Emulation Feature for the IBM 4680 Store S ystem  - (Online
     with the product)
  
     IBM 4680 Support for COBOL Version 2  - (Online with the product)
  
     IBM 4680 Store System Regression Tester  - (Online with the product)
  
     NetView Distribution Manager:   General Information  - GH19-6587
  
     Systems Network Architecture: General Overview  - GC30-3073
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 CHANGES Summary of Changes
  
 Subtopics
 CHANGES.1 GA27-3692-5  (March 1992)
 CHANGES.2 GA27-3692-4  (March 1990)
 CHANGES.3 GA27-3692-3  (December 1987)
 CHANGES.4 GA27-3692-2  (December 1986)
 CHANGES.5 GA27-3692-1  (April 1986)
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| CHANGES.1 GA27-3692-5  (March 1992)
  
| This edition includes information on:
  
| �   The ANPOS Keyboard
| �   The Point of Sale Printer Model 3.
  
| Reference is also made to the 4683-P x1 point-of-sale terminals.
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 CHANGES.2 GA27-3692-4  (March 1990)
  
 This edition includes information on:
  
 �   The 50-Key Modifiable Keyboard/Operator Display (referred to in this
     book as the Combined Keyboard/Display)
  
 �   The Low Profile Dual-Track Magnetic Stripe Reade r for the Combined
     Keyboard/Display
  
 �   Selected models of the IBM Personal System/2  (*)  (PS/2) as the store
     controller
  
 �   The National Electrical Code for store loop cabl e
  
 �   Backup electrical power for the PS/2 store contr oller
  
 �   Attaching Store Controllers to the IBM Token Rin g Network.
  
     All references to the 5-inch Monochrome Display  described in previous
     editions have been removed.  The display is no longer available.
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 CHANGES.3 GA27-3692-3  (December 1987)
  
 This edition includes information about devices and  enhancements
 associated with the IBM 4680 Operating System Versi on 1 Release 3.  This
 edition includes information on:
  
 �   IBM 4683-A01 Point of Sale Terminal
 �   IBM 4683-A02 Point of Sale Terminal
 �   Matrix Keyboard (available in some countries)
 �   9-Inch Monochrome Display
 �   IBM 8503 12-Inch Monochrome Display
 �   IBM 8513 12-Inch Color Display
 �   Hand-Held Bar Code Reader
 �   Flip Top Cash Drawer (available in some countrie s)
 �   IBM 6157 Streaming Tape Drive
 �   Cables for attaching EIA RS-232 or RS-422 device s to the optional
     Realtime Interface Co-processor Multiport Adapt er in the store
     controller.
  
 This edition removes all references to the 12-Inch Monochrome Display and
 the 14-Inch Color Display described in previous edi tions.  These displays
 are no longer available.
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 CHANGES.4 GA27-3692-2  (December 1986)
  
 This edition includes information about devices and  functions associated
 with the IBM 4680 Operating System Version 1 Releas e 3.  This edition
 includes information on:
  
 �   Alphanumeric Keyboard
 �   14-Inch Color Display
 �   Operator Display
 �   Shopper Display
 �   Multiple displays on the point-of-sale terminals
 �   Availability of optional locking or non-locking power plugs for the
     point-of-sale terminals.
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 CHANGES.5 GA27-3692-1  (April 1986)
  
 This edition includes information about devices and  functions associated
 with the IBM 4680 Operating System Version 1 Releas e 2.  It includes
 information on:
  
 �   Wiring for optional store controller backup
 �   Optional local area network wiring using the IBM  PC Network
 �   Feature Expansion D
 �   Magnetic Wand Reader
 �   12-inch monochrome display
 �   IBM 1520 Hand-Held Scanner Model A02
 �   Support for non-IBM coin dispenser
 �   Support for non-IBM scale
 �   Non-IBM Special Attachment Cable.
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 1.0 Topic 1.  Overview of the IBM 4680 Store System
  
 The IBM 4680 Store System consists of hardware and software that allow a
 store to register and process point-of-sale transac tions.  It may be a
 complete store system for a single store or it may be used with a group,
 or network, of stores.
  
 The major hardware units of the IBM 4680 Store Syst em are:
  
 �   The store controller, which directs the flow of data for point-
     of-sale terminals that can be located throughou t the store
  
 �   Several models of point-of-sale terminals that p rocess transactions.
  
 A user-provided store loop supplies the link for a store controller to
 communicate with point-of-sale terminals.  To help ensure continuous
 operation, it is possible to configure the store lo op(s) so that one store
 controller can back up another store controller if necessary.  If a store
 controller cannot function, another store controlle r can automatically
 take over operations, permitting point-of-sale acti vity to continue.
  
 Subtopics
 1.1  Communication Networks
 1.2  The Store Controller
 1.3  The IBM 4683 Point of Sale Terminals
 1.4  Point of Sale Terminal I/O Configurations
 1.5  Types of Store Wiring
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 1.1 Communication Networks
  
 To facilitate store controller backup, the store co ntrollers must have
 some method of communicating with one another.  Thi s applies when there
 are two store controllers or more.  The IBM PC Netw ork provides the
 physical link for communications between store cont rollers, if your store
 controllers are IBM Personal Computer ATs  (*)  The IBM Token-Ring Network
 provides the physical link for communications betwe en store controllers,
 if your store controllers are IBM Personal System/2 s or  Personal Computer
 ATs.
  
 Communication between networks is also possible, ut ilizing different types
 of network adapters and bridge programs.  See the IBM 4680 Store System:
 Planning Guide  and your IBM Marketing Representative for informat ion on
 the network connectivity alternatives that will bes t meet your
 communication needs.
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 1.2 The Store Controller
  
 The store controller can be a selected model of the  IBM Personal Computer
 AT or the IBM Personal System/2 (PS/2), that has on e or two store loop
 adapters installed.  The store controller processes  data for the
 point-of-sale terminals and controls the flow of da ta in the store loop.
 In addition, it can perform administrative and supp ort functions.  While
 it functions as a store controller, it retains the capabilities of an IBM
 Personal Computer AT or an IBM PS/2.
  
 If the store controller is to communicate with a re mote host processor, it
 must have some type of communication adapter(s).  D epending on the
 communication requirements, the adapters can be one  or two of the
 following types currently available for the IBM Per sonal Computer AT or
 the IBM PS/2:
  
 �   Asynchronous communication adapter
 �   Binary Synchronous Communication (BSC) adapter
 �   Synchronous Data Link Control (SDLC) adapter
 �   Multiprotocol Communication Adapter.
  
 An optional Realtime Interface Co-processor Multipo rt Adapter is available
 for the store controller.  It consists of an adapte r card and cable for
 the store controller.  The cable provides attachmen t for serial devices
 that meet EIA RS-232 or RS-422 interface requiremen ts.   Appendix F
 contains information regarding the cables necessary  for attaching devices
 to the multiport adapter.
  
  
 PICTURE 1
  
  
 Figure  1-1. Store Controllers
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 1.3 The IBM 4683 Point of Sale Terminals
  
 Several models of point-of-sale terminals are avail able.  Each can perform
 point-of-sale functions to check out customer purch ases.  The models look
 alike, except at the rear where their input/output (I/O) cables attach.
 All models can have the same types of I/O devices a ttached.
  
 Subtopics
 1.3.1  The IBM 4683-xx1 Point of Sale Terminal
 1.3.2  The IBM 4683-xx2 Point of Sale Terminal
 1.3.3  Input/Output (I/O) Devices
 1.3.4  Minimum Terminal Configuration
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 1.3.1 The IBM 4683-xx1 Point of Sale Terminal
  
 The 4683- xx 1 attaches to a store loop.  They perform the proce ssing for
 all attached I/O devices.  A 4683- xx 1 can have one 4683- xx 2 terminal
 attached and it performs the processing for the att ached terminal.
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 1.3.2 The IBM 4683-xx2 Point of Sale Terminal
  
 As part of the IBM 4680 Store System, a 4683- xx 2 terminal must be attached
 to a 4683- xx 1.  They do not attach directly to the store loop.  The
 4683- xx 2 depends on the 4683- xx 1 for its processing and control functions.
  
  
 PICTURE 2
  
  
 Figure  1-2. IBM 4683 Point of Sale Terminal
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 1.3.3 Input/Output (I/O) Devices
  
 All models of terminals support a variety of I/O de vices.  You can attach
 the same type or different types of devices at each  terminal, according to
 your needs.  The following devices provide input to  the terminal:
  
 �   50-Key Modifiable Keyboard
  
 �   Alphanumeric Keyboard
  
| �   ANPOS Keyboard
  
 �   Combined Keyboard/Display (keyboard and optional  MSR portion provide
     input)
  
 �   Matrix Keyboard (available in some countries)
  
 �   Hand-Held Bar Code Reader
  
 �   Single-Track Magnetic Stripe Reader
  
 �   Dual-Track Magnetic Stripe Reader
  
 �   IBM 1520 Hand-Held Scanner Model A01
  
 �   IBM 1520 Hand-Held Scanner Model A02
  
 �   IBM Point of Sale Scanners
  
 �   Magnetic Wand Reader
  
 �   Non-IBM Hand-Held Optical Character (OCR) Reader
  
 �   Non-IBM Scale
  
 �   Non-IBM devices that attach to RS-232C interface s in the Feature
     Expansion options (for example, a non-IBM MSR/P IN Pad).
  
 Other devices can provide different forms of output , including:
  
 �   Non-video displays:
  
     -   40-Character Alphanumeric Display
  
     -   Combined Keyboard/Display (operator display  portion provides
         output)
  
     -   Operator Display
  
     -   Shopper Display
  
 �   Video displays:
     -   9-Inch Monochrome Display
     -   IBM 8503 12-Inch Monochrome Display
     -   IBM 8513 12-Inch Color Display
 �   Printer
 �   Non-IBM alarm
 �   Non-IBM devices that attach to RS-232C interface s in the Feature
     Expansion options.
  
 In addition, each point-of-sale terminal can have u p to two cash drawers
 that provide storage space for currency, coins, and  checks.  In some
 countries, a Flip-top Cash Drawer is available for use where space is
 limited.  You can also attach a non-IBM coin dispen ser to the terminals.
 Topic 2 describes and illustrates the IBM I/O devic es and describes how
 the non-IBM devices attach to the terminals.
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 1.3.4 Minimum Terminal Configuration
  
 Each point-of-sale terminal must have a keyboard an d a display.  The
 keyboard can be one of the following:
  
 �   A 50-Key Modifiable Keyboard
 �   An Alphanumeric Keyboard
| �   An ANPOS Keyboard
 �   A Combined Keyboard/Display
 �   A Matrix Keyboard.
  
 The display can be one of the following:
  
 �   40-Character Alphanumeric Display
 �   Operator Display
 �   9-Inch Monochrome Display
 �   IBM 8503 12-Inch Monochrome Display
 �   IBM 8513 12-Inch Color Display
 �   Combined Keyboard/Display.
  
 All other input/output devices are optional.
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 1.4 Point of Sale Terminal I/O Configurations
  
 You can arrange the point-of-sale terminals in eith er of two
 configurations:
  
 �   Integrated , with the I/O devices placed together and connecte d to the
     base unit by cables that are 0.5 m (20 in.) lon g.  The terminal has
     the appearance of being a one-piece terminal.
  
 �   Distributed , with some or all of the I/O devices physically se parate
     from the base unit.  Any devices that are place d with the base unit
     can be connected using the short 0.5 m (20 in.)  cables.  Any
     distributed devices connect to the base unit us ing distributed cables,
     3.8 m (12 ft) or 4 m (13 ft) long.
  
 Subtopics
 1.4.1  Integrated I/O Configuration
 1.4.2  Distributed I/O Configuration
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 1.4.1 Integrated I/O Configuration
  
 In an integrated configuration, IBM recommends that  you place the I/O
 devices as shown in Figure 1-3 .  This arrangement provides the optimum
 clearances for operating the terminal.
  
  
 PICTURE 3
  
  
 Figure  1-3. Terminal with I/O Devices in Integrate d Configuration
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 1.4.2 Distributed I/O Configuration
  
 The 4683 terminals can have I/O devices arranged in  a distributed
 configuration.  Within the limitations of the distr ibuted cable lengths,
 the I/O devices can be placed in flexible physical arrangements that best
 suit your needs.
  
 Many different configurations are possible.  For ex ample, you can keep
 some devices with the base unit as in an integrated  configuration and
 distribute other devices.
  
  
 PICTURE 4
  
  
 Figure  1-4. Terminal with I/O Devices in Distribut ed Configuration
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 1.5 Types of Store Wiring
  
 Different types of wiring are required for the stor e system.  They include
 the following:
  
 �   Electrical wiring that provides power to the IBM  4683 terminals and to
     the store controller
  
 �   Store loop wiring that connects the store contro ller and each 4683- xx 1
     terminal
  
 �   Store loop wiring for optional store controller backup
  
 �   Wiring for the optional IBM PC Network for commu nication between store
     controllers
  
 �   Wiring for the optional IBM Token-Ring Network f or communication
     between store controllers
  
 �   Point-to-point wiring that connects a 4683- xx 2 terminal to a 4683- xx 1.
  
 The different types of wiring are described in Topi c 4.  Instructions and
 guidelines for installing the different types of wi ring are located in
 appendixes in this manual.   Figure 1-5  illustrates the IBM 4680 Store
 System.  It shows store loop wiring and the point-t o-point wiring to
 connect a 4683- xx 2 terminal to a 4683- xx 1.
  
 The store loop is a user-supplied cable that provid es a continuous data
 path from the store controller to each 4683- xx 1 terminal and back to the
 store controller.  The cable usually contains four wires; two wires bring
 the data to the terminal and the other two wires se nd it from the
 terminal.   Figure 1-5  illustrates a radial store loop.  A radial store
 loop can be compared with the spokes on a wheel, in  which the store loop
 cable goes from a central point out to each termina l.  The signal starts
 at the store controller and goes to a unit called a  Loop Wiring
 Concentrator (LWC), which acts as a hub.  From ther e, the signal goes to
 the first 4683- xx 1 terminal and comes back to the LWC.  It then goes  to
 the next 4683- xx 1 and back, and continues in this manner to each 46 83- xx 1
 terminal.  Finally, the signal goes back to the sto re controller to
 complete the loop.
  
 You can also wire the store loop in a serial config uration.  In this
 configuration, the store loop goes from the store c ontroller to the first
 terminal, on to each successive terminal, and back to the store
 controller.
  
 IBM recommends the radial store loop configuration.   It offers the most
 flexibility for future expansion and for relocating  the point-of-sale
 terminals.  In addition, it is easier to determine the location of
 problems and to take corrective action when problem s appear to be in the
 store loop.
  
 Figure 1-5  also illustrates 4683- xx 2 terminals attached to 4683- xx 1
 terminals.  A 4683- xx 2 can attach to a 4683- xx 1 terminal through a choice
 of cables.  For cable distances of up to 20 meters (65 feet), you can use
 preassembled cables, available from IBM.  They have  a modular connector at
 each end and plug directly into the terminals.  The  cables are available
 in 6 m (20 ft) and 20 m (65 ft) lengths.
  
 For longer distances, up to a maximum of 150 m (490  ft), you must provide
 and install a cable for point-to-point connection o f the terminals.  The
 cable is the same type of cable that is used for th e store loop, but it is
 not a part of the store loop.  You must install a d ata connector at each
 end of the cable.  The data connectors can be insta lled as wall outlets,
 and the terminals then attach to the data connector s through 4 m (13 ft)
 attachment cables.
  
  
 PICTURE 5
  
  
 Figure  1-5. IBM Store Controller and IBM 4683 Poin t of Sale Terminals
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 2.0 Topic 2.  Planning the Installation
  
 The user is responsible for ensuring that the store  is prepared to support
 the IBM 4680 Store System.  This includes the plann ing necessary to
 provide physical space for the equipment and the pr oper electrical
 support.  Because many of the tasks require a signi ficant period of time,
 planning must begin early.  For example, designing and building
 checkstands and planning and installing store wirin g can require long
 periods of time.
  
 This topic provides information to assist in planni ng the proper physical
 space and in meeting the electrical requirements fo r the equipment.  It
 includes information about the physical and electri cal requirements for
 the machines and devices.
  
 Subtopics
 2.1  Checklist of Plans and Schedules
 2.2  Planning Physical Space Requirements
 2.3  Planning the Checkstand
 2.4  Planning the Store Wiring
 2.5  Planning for Future Changes
 2.6  Planning the Communication Facilities
 2.7  Store Controller Characteristics
 2.8  IBM 6157 Streaming Tape Drive
 2.9  Terminal Characteristics
 2.10  Descriptions of Terminal Units and Devices
 2.11  Summary of Cable Lengths to Attach Distributed Dev ices
 2.12  Cable Connections at Rear of Base Unit
 2.13  Non-IBM Cash Drawer
 2.14  Non-IBM External Alarm
 2.15  Security Considerations
 2.16  Environmental Considerations
 2.17  Considerations for Customer Setup
 2.18  Safety Considerations
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 2.1 Checklist of Plans and Schedules
  
 This checklist can help in planning your installati on.  It lists some of
 the tasks that must be done, with guidelines to hel p ensure they are
 completed on time.  Modify the list of items and re commended schedules, or
 add other items to the list to fit your needs.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  2-1. Planning Checklist                                         ¦
 +-------------------------------------------------- ----------------------¦
 ¦                                 ¦ Weeks      ¦            ¦            ¦
 ¦                                 ¦ Before      ¦ Date        ¦ Date        ¦
 ¦ Task                             ¦ Delivery    ¦ Scheduled   ¦ Completed   ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Determine equipment schedules   ¦     24     ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Determine machine               ¦     24     ¦            ¦            ¦
 ¦ configurations                  ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Order planning and installation ¦     24     ¦            ¦            ¦
 ¦ manuals                         ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Review communications plans for ¦     24     ¦            ¦            ¦
 ¦ store                           ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Determine checkstand            ¦     24     ¦            ¦            ¦
 ¦ requirements                    ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Determine electrical            ¦     24     ¦            ¦            ¦
 ¦ requirements                    ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Determine requirements for      ¦     24     ¦            ¦            ¦
 ¦ store loop                      ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Determine requirements for      ¦     24     ¦            ¦            ¦
 ¦ optional local area network     ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Develop plans for preparing the ¦     24     ¦            ¦            ¦
 ¦ store                           ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Review plans for preparing the  ¦     20     ¦            ¦            ¦
 ¦ store                           ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Develop installation plans with ¦     20     ¦            ¦            ¦
 ¦ contractor                      ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Order store loop cables and     ¦     20     ¦            ¦            ¦
 ¦ accessories                     ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Order cables and accessories    ¦     20     ¦            ¦            ¦
 ¦ for optional local area network ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Order modems and telephone      ¦     20     ¦            ¦            ¦
 ¦ connections                     ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Order expendable supplies       ¦     12     ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Install store loop wiring       ¦     10     ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Complete store loop wiring      ¦      4     ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Begin testing the store loop    ¦      4     ¦            ¦            ¦
 ¦ wiring                          ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Complete installing checkstands ¦      4     ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Complete store loop testing     ¦      2     ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Complete testing of optional    ¦      2     ¦            ¦            ¦
 ¦ local area network              ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Complete all site preparations  ¦      2     ¦            ¦            ¦
 +-------------------------------------------------- ----------------------+
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 2.2 Planning Physical Space Requirements
  
 Be sure to plan enough workspace at each terminal l ocation.  The physical
 dimensions and weight of each unit are provided in this topic, in addition
 to environmental requirements.
  
 Subtopics
 2.2.1  Clearance for Air Circulation at the Terminals
 2.2.2  Air Circulation Into Checkstands Containing Scanne rs
 2.2.3  Service Clearance for Maintenance
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 2.2.1 Clearance for Air Circulation at the Terminal s
  
 The terminal's base unit contains a fan for cooling .  In planning your
 installation, you must provide unrestricted access to room air for
 cooling.
  
 The air intake and exhaust are located at the left side of the base unit.
 Provide at least 152 mm (6 in.) clearance at the le ft side of the base
 unit.  In distributed configurations, avoid placing  the base unit in
 locations that restrict the circulation of room air .  If you place a
 distributed base unit under a counter, leave the le ft side open or vented
 so the fan can circulate room air, not heated air t hat has already been
 exhausted from the unit.
  
 Other devices, such as displays and printers, use n ormal convection
 cooling.  Avoid blocking the air vents in these dev ices.
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 2.2.2 Air Circulation Into Checkstands Containing S canners
  
 IBM scanners contain a fan for cooling.  Air is dra wn into the scanner
 through a vent in the bottom and heated air is exha usted through a vent in
 the scanner's housing.   Figure C-25 in topic C.0  illustrates the location
 of the vents.
  
 If the checkstand is to contain a point-of-sale sca nner, you must ensure
 that room air can circulate into the checkstand thr ough a vent or some
 other opening.  Make sure the heated exhaust air ca n escape from the
 checkstand to avoid recirculating heated air throug h the scanner.
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 2.2.3 Service Clearance for Maintenance
  
 Maintenance of terminals at the store will often co nsist of removing a
 device and replacing it with a new or exchanged dev ice.  Although no
 specific amount of clearance is stated for the devi ces, you should provide
 enough space at each terminal for easy access to th e devices and their
 cables.
  
 All cables from the attached I/O devices connect to  the rear of the base
 unit.  To facilitate swapping or replacing I/O devi ces, locate the base
 unit so that you have easy access to these cables.
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 2.3 Planning the Checkstand
  
 A variety of checkstands is used throughout the ind ustry and the design of
 the checkstands is your option.  Guidelines are inc luded in this topic
 regarding the recommended height of the keyboard ab ove the floor, the
 location of electrical power receptacles, and other  environmental
 considerations.   Appendix C  contains information on the physical
 dimensions of the devices.
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 2.4 Planning the Store Wiring
  
 Topic 4 of this manual provides information about p lanning the following
 types of store wiring:
  
 �   Electrical power wiring for the IBM machines
 �   Store loop wiring
 �   Wiring for optional store controller backup
 �   Wiring for an optional local area network
 �   Wiring to connect a 4683- xx 2 terminal to a 4683- xx 1.
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 2.5 Planning for Future Changes
  
 As you plan the installation of the store system, c onsider potential
 changes in the store that may affect the wiring for  the point-of-sale
 terminals.  It may be more practical to install add itional wiring now to
 provide for expansion or changes in the future.  Fo r example, you may want
 to route the store loop cable to locations where yo u may need additional
 4683- xx 1 terminals later.  There also may be locations whe re you can
 anticipate the need to attach a 4683- xx 2 to an existing 4683- xx 1 terminal.
  
 In addition, there may be locations in the store wh ere you will need to
 relocate point-of-sale terminals for special sales or seasonal promotions.
 You may also want to consider having additional ter minals available during
 periods that are especially busy.
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 2.6 Planning the Communication Facilities
  
 Stores that transmit data to and from a host proces sor need communication
 facilities for this purpose.  This usually consists  of a telephone line
 with a connection in the store to connect a modem, which is a device for
 transmitting data over communication lines.
  
 Topic 3 provides information about modems and telep hone facilities, and
 supplies the details on ordering the telephone conn ection.
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 2.7 Store Controller Characteristics
  
 Two types of store controllers are available:
  
 �   Selected models of the IBM Personal System/2
 �   Selected models of the IBM Personal Computer AT.
  
 Each must contain at least one Store Loop Adapter.
  
 The store controller must include the system unit, a keyboard, and a
 display.  Other devices, such as an Enhanced A/N Ke yboard for the PS/2
 Store Controller, or a printer for either model sto re controller, are
 available, depending on the needs of the store.  Re fer to the appropriate
 documentation on the IBM Personal Computer AT and t he IBM Personal
 System/2 for information on additional devices that  are available.
  
 The following sections contain specific information  on both types of store
 controller.
  
 Subtopics
 2.7.1  The IBM Personal System/2 as the Store Controller
 2.7.2  The IBM Personal Computer AT as the Store Controll er
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 2.7.1 The IBM Personal System/2 as the Store Contro ller
  
 Note:   The IBM Personal System/2 (PS/2) is supported as the store
 controller only on Version 2 of the IBM 4680 Operat ing System.
  
 Physical Characteristics
  
     Front:   165 mm (6-1/2 in.)
     Side:    483 mm (19 in.)
     Height:  597 mm (23-1/2 in.)
     Weight:  20 kg (44 lb)
  
  
 Store Loop Attachment Cable
  
     A 4 m (13 ft) cable is available to attach a PS /2 store controller to
     a store loop.  If the PS/2 store controller has  a Second Store Loop
     Adapter, two attachment cables are required.
  
 Local Area Network Attachment Cables  (Optional)
  
     A PS/2 store controller can attach to an IBM To ken-Ring Network.  A
     PS/2 store controller attached to an IBM PC Net work is not supported
     by the IBM 4680 Operating System.
  
 Communication Cable  (Optional)
  
     A 3 m (9.9 ft) cable is available to attach the  PS/2 store controller
     to a modem.
  
 Attachment Cables
  
     Cables are available with the PS/2 store contro ller to attach the
     keyboard, display, and printer, as applicable.
  
 Power Cord and Plug
  
     The power cord is 1.8 m (6 ft) long and has a n on-locking plug
     attached.
  
 Power Requirements
     Low Voltage     100 to 125 V ac 50/60 Hz
     High Voltage    200 to 240 V ac 50/60 Hz
  
 Warning:   The IBM PS/2 Store Controller system unit requires at least a
 4-inch clearance from walls or partitions adjacent to the exhaust fan.
 Failure to provide this clearance could cause the e xhaust fan motor to
 stall, resulting in overheating of the unit, and po ssible damage to the
 fixed disk.
  
  
 PICTURE 6
  
  
 Figure  2-1. PS/2 Store Controller Dimensions
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 2.7.2 The IBM Personal Computer AT as the Store Con troller
  
 Physical Characteristics
  
     Front:   540 mm (21-1/4 in.)
     Side:    422 mm (16-1/2 in.)
     Height:  432 mm (17 in.)
     Weight:  21 kg (47 lb)
  
  
 Store Loop Attachment Cable
  
     A 4 m (13 ft) cable is required to attach the P ersonal Computer AT
     store controller to a store loop.  If the store  controller has a
     Second Store Loop Adapter, two store loop attac hment cables are
     required.
  
 Local Area Network Attachment Cables  (optional)
  
     Coaxial cable is available in several lengths t o connect the Personal
     Computer AT store controller to the optional lo cal area network.
  
 Communication Cable  (optional)
  
     A 3 m (9.9 ft) cable is available to attach the  Personal Computer AT
     store controller to a modem.
  
 Attachment Cables
  
     Cables are available with the Personal Computer  AT store controller to
     attach the keyboard, display, and printer, as a pplicable.
  
 Power Cord and Plug
  
     The power cord is 1.8 m (6 ft) long and has a n on-locking plug
     attached.
  
 Power Requirements
     Low Voltage     100 to 125 V ac 50/60 Hz
     High Voltage    200 to 240 V ac 50/60 Hz
  
 Warning:   The IBM Personal Computer AT Store Controller syste m unit
 requires at least a 4-inch clearance from walls or partitions adjacent to
 the exhaust fan.   Failure to provide this clearance could cause the
 exhaust fan motor to stall, resulting in overheatin g of the unit, and
 possible damage to the fixed disk.
  
  
 PICTURE 7
  
  
 Figure  2-2. Personal Computer AT Store Controller Dimensions
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 2.8 IBM 6157 Streaming Tape Drive
  
 An IBM 6157 Streaming Tape Drive can be attached to  the store controller
 to permit tape backup of program and data files ont o removable tape
 cartridges.  The tape drive has a 2.7 m (9 ft) powe r cord and requires a
 properly grounded 120 V ac electrical outlet.  It h as a permanently
 attached 1.8 m (6 ft) cable that connects to the st ore controller.
  
 For information about tape cartridges used with the  tape drive, refer to
 IBM 6157 Streaming Tape Drive Setup and Operating I nstructions,  SA23-1045.
  
 Physical Characteristics
  
     Front:   203 mm (8 in.)
     Side:    372 mm (14-5/8 in.)
     Height:  140 mm (15-1/2 in.)
     Weight:  5.7 kg (13 lb)
  
 Electrical and Environmental Characteristics
  
     Power requirements: 120 V ac
     Power consumption:  0.075 kVA
     Heat output:        140 Btu/hour (40 watts)
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 2.9 Terminal Characteristics
  
 The point-of-sale terminal must always include at l east a base unit,
 keyboard, and display.  All other devices are optio nal.   Appendix C
 contains the dimensions for all units and devices.
  
 Physical Characteristics (integrated terminal)
  
     Front:   498 mm (19-3/4 in.)
     Side:    476 mm (18-3/4 in.)
     Height:  508 mm (20 in.)
     Weight:  25.4 kg (56 lb)
  
 Store Loop Attachment Cable
  
     A 4 m (13 ft) cable is required to attach a 468 3- xx 1 terminal to a
     store loop.
  
 Attachment Cables
  
     Cables are described with the appropriate input /output devices.
  
 Power Cord and Plug
  
     The standard power cord is a 4.3 m (14 ft) cord , with a non-locking
     plug.  In the US and Canada, a 1.8 m (6 ft) cor d with a locking or
     non-locking plug is also available.
  
 Power Requirements
     Low Voltage     100 to 125 V ac 50/60 Hz
     High Voltage    200 to 240 V ac 50/60 Hz
  
  
 PICTURE 8
  
  
 Figure  2-3. IBM 4683 Point of Sale Terminal Dimens ions
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 2.10 Descriptions of Terminal Units and Devices
  
 This topic contains descriptions of the individual devices and information
 about the cables for connecting them.   Appendix C  contains dimensions and
 weights of the units and devices.
  
 Subtopics
 2.10.1  Base Unit
 2.10.2  40-Character Alphanumeric Display
 2.10.3  Operator Display
 2.10.4  Shopper Display
 2.10.5  9-Inch Monochrome Display
 2.10.6  IBM 8503 12-Inch Monochrome Display
 2.10.7  IBM 8513 12-Inch Color Display
 2.10.8  50-Key Modifiable Keyboard
 2.10.9  Alphanumeric Keyboard
 2.10.10  ANPOS Keyboard
 2.10.11  Matrix Keyboard
 2.10.12  Combined Keyboard/Display
 2.10.13  Cash Drawer
 2.10.14  Flip-Top Cash Drawer
 2.10.15  Single-Track Magnetic Stripe Reader (MSR)
 2.10.16  Dual-Track Magnetic Stripe Reader (MSR)
 2.10.17  Magnetic Wand Reader
 2.10.18  Point of Sale Printer Model 1 and Model 2
 2.10.19  Point of Sale Printer Model 3
 2.10.20  IBM Scanners
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 2.10.1 Base Unit
  
 The base unit of a terminal supplies the required v oltages to most devices
 attached to that terminal.  The base units of all m odels are similar in
 appearance and in operating requirements.  The diff erence in the external
 appearance is at the rear panels, where cable conne ctions for the devices
 are located.
  
 All cables going to devices originate at the rear o f the base unit.  In
 planning the physical space for terminals, be sure to provide enough space
 for the units and enough slack in the cables so tha t your personnel can
 connect and disconnect the cables at the rear of th e base unit.
  
 The standard power cord is a 4.3 m (14 ft) cord wit h a non-locking plug.
 In the US and Canada, a 1.8 m (6 ft) cord with a lo cking or non-locking
 plug is also available.  For the physical security of the base unit, there
 are threaded inserts in the bottom of the unit for securing it to a
 countertop.
  
 The base unit contains a fan for cooling, located i n the left side.  It is
 important that you provide sufficient space and all ow unrestricted
 circulation of room air to the base unit.  Provide at least 150 mm (6 in.)
 clearance at the left side of the base unit.  In di stributed
 configurations, avoid placing the base unit in loca tions that restrict the
 circulation of room air.  If you place a distribute d base unit under a
 counter, leave the left side open or vented so the fan can circulate room
 air and not recirculate heated air that has already  been exhausted from
 the unit.
  
  
 PICTURE 9
  
  
 Figure  2-4. Base Unit for an IBM 4683 Point of Sal e Terminal
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 2.10.2 40-Character Alphanumeric Display
  
 A 40-character alphanumeric display can display up to 40 characters of
 alphabetic or numeric characters, or special symbol s, in two rows of 20
 characters each.  The display mounts on a pedestal and can be tilted and
 rotated for best viewing.
  
 A long pedestal is shipped with the display.  In an  integrated
 configuration, the display attaches to the base uni t with two thumbscrews
 provided with the display.  When mounted on the lon g pedestal, the display
 stands 315 mm (12-1/2 in.) high.
  
 When a distributed display cable is shipped, a shor t pedestal is included
 with the cable.  In a distributed configuration, yo u can mount the display
 on either the long or short pedestal, depending on your requirements.
 When mounted on the short pedestal, the display sta nds 172 mm (6-3/4 in.)
 high.
  
 In a distributed configuration, you can attach the display pedestal to the
 base unit or cash drawer, using the two thumbscrews .  If you prefer, you
 can locate the display wherever you choose, within the limits of the 3.8 m
 (12 ft) distributed cable.  In either configuration , do not block the air
 vents in the display.
  
  
 PICTURE 10
  
  
 Figure  2-5. 40-Character Alphanumeric Display
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 2.10.3 Operator Display
  
 The Operator Display is a small 40-character displa y used to provide
 information to the salesperson.  It displays alphab etic and numeric
 information in two rows of 20 characters each.  The  character height is
 approximately 4.85 mm (0.190 in.).  The salesperson  can tilt the display
 for best viewing.  The Operator Display is intended  to be viewed only by
 the salesperson.  It has a narrow viewing angle and  should be placed so
 that it is in the salesperson's normal field of vis ion.  The display comes
 with a cable, 0.7 m (28 in.) long, for use in an in tegrated arrangement.
  
 The Operator Display comes with two mounting option s:
  
 �   You can mount the display on a 50-Key Modifiable  Keyboard or an
     Alphanumeric Keyboard, using a mounting bracket  shipped with the
     display.  If the keyboard is distributed, you m ust connect the display
     to the terminal, using a 2.8 m (9 ft) extension  cable.  You can mount
     either  an Operator Display or  a Magnetic Stripe Reader on the
     keyboard, but not both.
  
 �   You can mount the display on a small tray base, which is shipped with
     the display.  The tray base is 159 mm (6-1/4 in .) long x 127 mm (5
     in.) wide.  With the display mounted on the tra y base, the total
     height is 59 mm (2-3/8 in.).
  
     Depending on the terminal configuration, the tr ay base and display can
     be:
  
     -   Integrated beside a 50-Key Modifiable Keybo ard
     -   Integrated beside the printer
     -   Distributed, using the 2.8 m (9 ft) extensi on cable.
  
 Note:   If your Operator Display is an integral part of t he Combined
 Keyboard/Display, you cannot remove it from the key board unit.  You can
 adjust the display for best viewing by the salesper son.
  
  
 PICTURE 11
  
  
 Figure  2-6. Operator Display Mounted on a 50-Key M odifiable Keyboard
  
  
 PICTURE 12
  
  
 Figure  2-7. Operator Display Installed Beside a 50 -Key Modifiable
              Keyboard
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 2.10.4 Shopper Display
  
 The Shopper Display provides one row of eight numer als with commas and
 decimal points.  It is intended for displaying info rmation about the
 transaction to the shopper.  It provides six indica tor lights, which can
 be used to assist in defining the numeric informati on provided to the
 customer.  The display tilts and rotates for best v iewing by the shopper.
 It displays numerals with a 7-segment format and ca n also display a
 limited alphabetic character set.  The numerals are  approximately 14 mm
 (0.55 in.) high.  The commas and decimal points are  located at the
 positions indicated:
  
 Decimal points:   1 2 3.4 5.6.7 8
  
 Commas:           1 2,3,4 5,6,7 8
  
 Two mounting options are provided with the display:
  
 �   You can attach a Shopper Display to either a sho rt post, 36 mm (1-3/8
     in.), or a long post, 175 mm (7 in.).  The post  is attached in the
     same manner that a 40-Character Alphanumeric Di splay is attached.  You
     can then mount the Shopper Display and short po st on the terminal,
     facing the shopper.  If you prefer, you can dis tribute the display,
     using a 2.8 m (9 ft) cable.
  
 �   As an alternative, you can attach the display to  an arm and mount the
     display and arm at the rear of the terminal, fa cing the shopper.  The
     arm can mount on either the left or right side of the base unit or
     cash drawer, depending on your arrangement.  In  either case, the
     display extends out from the side of the termin al a maximum of 102 mm
     (4 in.).  For dimensions of the display, mounti ng post, and arm, refer
     to Appendix C .
  
 The display comes with a 0.7 m (28 in.) attachment cable for use in an
 integrated configuration.  If you distribute the di splay, a 2.8 m (9 ft)
 extension cable is required.
  
  
 PICTURE 13
  
  
 Figure  2-8. Shopper Display on Post
  
  
 PICTURE 14
  
  
 Figure  2-9. Shopper Display on Arm
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 2.10.5 9-Inch Monochrome Display
  
 You can install a 228 mm (9 in.) monochrome display  on a terminal.  The
 display contains front-mounted brightness and contr ast controls.  It has a
 tilt/swivel stand for flexible positioning.  The di splay can be installed
 in one of three arrangements:
  
 �   Integrated on the terminal, using a security bas e
  
 �   Integrated on the terminal, in the place usually  occupied by the
     printer, using the tilt/swivel stand
  
 �   Distributed in a location of your choice, using the tilt/swivel stand.
  
 When used in an integrated arrangement, along with a printer, the display
 must be mounted on a security base.  This security base allows the display
 to extend past the right side of the terminal and p ermits the display to
 tilt and swivel.  If you place the display on the t erminal in the position
 usually occupied by the printer, it can sit on its rubber feet or on its
 stand, where it can tilt and swivel.  The tilt/swiv el stand has a threaded
 insert in the bottom for securing it to the surface  it is placed on.  In
 an integrated arrangement, you can attach the displ ay to the security base
 using an M6 screw supplied with the security base.  In a distributed
 configuration, you can use an M6 screw of appropria te length to secure the
 display to your counter.
  
 A short cable, 470 mm (18-1/2 in.) long, with a 15- pin connector is
 permanently attached to the display.  An additional  cable is required to
 attach the display:
  
 �   A 180 mm (7 in.) cable is required for an integr ated arrangement.
 �   A 3.5 m (11.5 ft) cable is required for a distri buted arrangement.
  
 These same cables can be used to attach a 9-Inch Di splay, 8503 12-Inch
 Monochrome Display, or 8513 12-Inch Color Display.  The display is
 available for use with 100 to 125 volts or 200 to 2 40 volts.  It has a
 detachable 2.8 m (9 ft) power cord with a non-locki ng plug.  Also
 available in the US is a 1.8 m (6 ft) power cord wi th a non-locking plug.
 It has its own ON/OFF switch and controls, and requ ires a properly
 grounded electrical outlet.
  
  
 PICTURE 15
  
  
 Figure  2-10. 9-Inch Monochrome Display
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 2.10.6 IBM 8503 12-Inch Monochrome Display
 You can attach the IBM 8503 12-Inch Monochrome Disp lay to a 4683 terminal.
 This 305 mm (12 in) display can be placed on its fo ur rubber feet on a
 flat surface or on its pedestal.  When on the pedes tal, the display can
 tilt to the front and rear and can swivel to the le ft or right.
  
 The display is available for use with 100 to 125 vo lts or 200 to 240
 volts.  It has its own power cord, ON/OFF switch an d controls, and
 requires a properly grounded electrical outlet.  In  the U.S., it comes
 with its own 1.8 m (6 ft) power cord and non-lockin g power plug.
  
 Because of its size, the display must be distribute d.  A 1.8 m (6 ft)
 cable with a 15-pin connector is permanently attach ed to the display.  An
 additional cable is required to attach the display to the terminal.  A
 choice of two cables is available:
  
 �   A 180 mm (7 in.) cable
 �   A 3.5 m (11.5 ft) cable.
  
 These same cables can be used to attach a 9-Inch Di splay, 8503 12-Inch
 Monochrome Display, or 8513 12-Inch Color Display.
  
  
 PICTURE 16
  
  
 Figure  2-11. IBM 8503 12-Inch Monochrome Display
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 2.10.7 IBM 8513 12-Inch Color Display
  
 You can attach the IBM 8513 12-Inch Color Display t o a 4683 terminal.
 This 305 mm (12 in) display can be placed on its fo ur rubber feet on a
 flat surface or on its pedestal.  When on the pedes tal the display can
 tilt to the front and rear and can swivel to the le ft or right.
  
 The display is available for use with 100 to 125 vo lts or 200 to 240
 volts.  It has its own power cord, ON/OFF switch an d controls, and
 requires a properly grounded electrical outlet.  In  the U.S, it comes with
 its own 1.8 m (6 ft) power cord and non-locking pow er plug.
  
 Because of its size, the display must be distribute d.  A 1.8 m (6 ft)
 cable with a 15-pin connector is permanently attach ed to the display.  An
 additional cable is required to attach the display to the terminal.  A
 choice of two cables is available:
  
 �   A 180 mm (7 in.) cable
 �   A 3.5 m (11.5 ft) cable.
  
 These same cables can be used to attach a 9-Inch Di splay, 8503 12-Inch
 Monochrome Display, or 8513 12-Inch Color Display.
  
  
 PICTURE 17
  
  
 Figure  2-12. IBM 8513 12-Inch Color Display
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 2.10.8 50-Key Modifiable Keyboard
  
 You can install a 50-Key Modifiable Keyboard on a t erminal.  In an
 integrated arrangement, a 0.7 m (28 in.) cable is r equired.  In a
 distributed arrangement, a 3.8 m (12 ft) cable is r equired.
  
 An optional lock is available and is located near t he upper left corner of
 the keyboard.  The lock can limit certain functions  or operations to
 authorized personnel only.  A speaker in the keyboa rd can generate an
 audible tone under program control.
  
 You can mount either a Magnetic Stripe Reader or an  Operator Display at
 the right rear of the keyboard, but not both.
  
 The keyboard has a threaded insert in the bottom fo r securing it to the
 surface it is placed on.  In an integrated configur ation, you can secure
 it to a security base, using an M6 screw provided w ith the terminal.  In a
 distributed configuration, you can use an M6 screw of appropriate length
 to secure the keyboard to your counter.
  
 The suggested nominal height above the floor to the  center of the keyboard
 is:
  
 �   When the operator always works in a seated posit ion:  711 mm to 762 mm
     (28 in. to 30 in.)
  
 �   When the operator works in either a seated or st anding position:  914
     mm to 990 mm  (36 in. to 39 in.).
  
  
 PICTURE 18
  
  
 Figure  2-13. 50-Key Modifiable Keyboard
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 2.10.9 Alphanumeric Keyboard
  
 You can attach an alphanumeric keyboard to a termin al.  The alphanumeric
 keyboard contains 84 keys, including alphabetic, nu meric, and special
 function keys.  A speaker in the keyboard can gener ate an audible tone
 under program control.
  
 You can mount a Magnetic Stripe Reader or an Operat or Display at the right
 rear of an Alphanumeric Keyboard, but not both.  In  an integrated
 arrangement, a 0.7 m (28 in.) cable is required.  I n a distributed
 arrangement, a 3.8 m (12 ft) cable is required.
  
 The keyboard has a threaded insert in the bottom fo r securing it to the
 surface it is placed on.  In an integrated configur ation, you can secure
 it to the security base, using an M6 screw shipped with the terminal.  In
 a distributed configuration, you can use an M6 scre w of appropriate length
 to secure the keyboard to your counter.
  
  
 PICTURE 19
  
  
 Figure  2-14. Alphanumeric Keyboard
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| 2.10.10 ANPOS Keyboard
  
| You can attach an ANPOS keyboard to a terminal.  Th e ANPOS keyboard
| contains alphabetic, numeric, and special function keys.  A speaker in the
| keyboard can generate an audible tone under program  control.
  
| You can mount a Dual-Track Magnetic Stripe Reader a t the right rear of the
| keyboard.  In an integrated arrangement, a 0.7 m (2 8 in.) cable is
| required.  In a distributed arrangement, a 3.8 m (1 2 ft) cable is
| required.
  
| The keyboard has a threaded insert in the bottom fo r securing it to the
| surface it is placed on.  In an integrated configur ation, you can secure
| it to the security base, using an M6 screw shipped with the terminal.  In
| a distributed configuration, you can use an M6 scre w of appropriate length
| to secure the keyboard to your counter.
  
  
| PICTURE 20
  
  
| Figure  2-15. ANPOS Keyboard
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 2.10.11 Matrix Keyboard
  
 A Matrix Keyboard is available in some countries.  An overlay permits a
 user to personalize key descriptors and to quickly change overlays.  A
 protective shield can be placed on top of the overl ay.  In an integrated
 arrangement, a 0.7 m (28 in.) cable is required.  I n a distributed
 arrangement, a 3.8 m (12 ft) cable is required.
  
 The keyboard has two threaded inserts in the bottom  for securing it to the
 surface it is placed on.  In an integrated arrangem ent, you can secure it
 to a security base, using an M6 screw provided with  the security base.  In
 a distributed arrangement, you can use an M6 screw of an appropriate
 length to secure the keyboard to your counter.
  
  
 PICTURE 21
  
  
 Figure  2-16. Matrix Keyboard
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 2.10.12 Combined Keyboard/Display
  
 The combination of a 50-Key Modifiable Keyboard, an  Operator Display, and
 an optional Low-Profile Dual-Track Magnetic Stripe Reader is available to
 attach to the terminal.  The three devices are all contained on the
 keyboard unit of the Combined Keyboard/Display.  Th e Operator Display is
 permanently mounted in the keyboard.  Its angle can  be adjusted by the
 salesperson.
  
 The keyboard has an audible alarm with a fixed tone  frequency and a fixed
 volume level.  The audible alarm duration is under program control.  An
 optional lock is available on the keyboard, which c an limit certain
 functions or operations to authorized personnel onl y.
  
 The keyboard unit can be mounted on the terminal in  either an integrated
 configuration or a distributed configuration.  If p laced in an integrated
 arrangement, a 0.7 m (28 in.) cable is required.  I n a distributed
 arrangement, a 3.8 m (12 ft.) cable is required.
  
 The keyboard has a threaded insert in the bottom fo r securing it to the
 surface it is placed on.  In an integrated configur ation, you can secure
 it to a security base, using an M6 metric screw pro vided with the
 terminal.  In a distributed configuration, you can use an M6 metric screw
 of appropriate length to secure the keyboard to you r counter.
  
 For information on the optional Low-Profile Dual-Tr ack Magnetic Stripe
 Reader, refer to "Low-Profile Dual-Track MSR" in topic 2.10.16.1 .
  
  
 PICTURE 22
  
  
 Figure  2-17. Combined Keyboard/Display
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 2.10.13 Cash Drawer
  
 Each terminal can have one or two cash drawers, eac h with a removable cash
 till.  In an integrated arrangement, the cash drawe r is placed under the
 base unit and connects with a 0.5 m (20 in.) cable.   In a distributed
 arrangement, the cash drawer connects to the base u nit with a 3.8 m (12
 ft) distributed cable.
  
 An optional lock is available on the cash drawer an d is recessed into the
 front of the cash drawer.  There are two threaded i nserts in the bottom of
 the cash drawer for installing user-supplied screws  to secure it to a
 countertop.
  
 Note:   In the fully open position, the cash drawer exten ds 326 mm (13 in.)
 toward the front.
  
  
 PICTURE 23
  
  
 Figure  2-18. Cash Drawer
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 2.10.14 Flip-Top Cash Drawer
  
 A Flip-Top Cash Drawer is available in some countri es.  It provides a cash
 drawer and removable cash till for applications whe re space is limited.
 The top cover flips open for access to the till, wh ich has adjustable note
 compartments.  Cash drawer opening is under program  control and a cash
 drawer lock is available.  The cash drawer has two threaded inserts in the
 bottom for securing it to your counter.  It can be used in a distributed
 arrangement only and requires a 3.8 m (12 ft) distr ibuted cable.
  
  
 PICTURE 24
  
  
 Figure  2-19. Flip-Top Cash Drawer

IBM 4680 Store System: Preparing Your Site
Flip-Top Cash Drawer

¦ Copyright IBM Corp. 1988, 1992
2.10.14 - 1



 2.10.15 Single-Track Magnetic Stripe Reader (MSR)
  
 A Single-Track Magnetic Stripe Reader can be attach ed to an Alphanumeric
 Keyboard or a 50-Key Modifiable Keyboard.  The MSR and Operator Display
 cannot both be mounted on these keyboards at the sa me time.
  
 The MSR can read a number encoded in a single track  on a credit card or
 badge as the card or badge is passed through a slot  in the reader.  It can
 read American Banking Association (ABA) track 2 dat a.  Cards or badges
 must conform to American National Standards Institu te (ANSI)
 Specifications, or International Organization for S tandardization (ISO)
 3554.
  
 The reader is similar in appearance to the Dual-Tra ck Magnetic Stripe
 Reader.  It is slightly less in height and has one raised mark on top to
 identify it as a single-track reader.
  
 The reader attaches to the keyboard with a cable, 7 5 mm (3 in.)  long.  A
 test card, IBM P/N 4055210, is included with the MS R.  A cleaning card is
 available, IBM P/N 6019483, which the salesperson c an pass through the
 reader occasionally to clean the read head.
  
  
 PICTURE 25
  
  
 Figure  2-20. Single-Track Magnetic Stripe Reader M ounted on a 50-Key
               Keyboard
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 2.10.16 Dual-Track Magnetic Stripe Reader (MSR)
  
 You can attach a Dual-Track Magnetic Stripe Reader (MSR) that can read
 information encoded in two tracks on a credit card or badge as the card or
 badge is passed through a slot in the reader.  Card s or badges must
 conform to American National Standards Institute (A NSI) Specifications
 X4.13 and X4.16 or International Organization for S tandardization (ISO)
 3554.
  
 A test card, IBM P/N 90X9640, is included with the MSR.  A cleaning card
 is available, IBM P/N 6019483, which the salesperso n can pass through the
 reader occasionally to clean the read head.  Depend ing on your keyboard,
 two different models are available.  The Dual-Track  MSR cannot be mounted
 on a Matrix Keyboard.
  
 The Dual-Track MSR can mount on the 50-Key Modifiab le Keyboard or the
 Alphanumeric Keyboard.  It is similar in appearance  to the Single-Track
 MSR.  It is slightly taller and has two raised mark s on top to identify it
 as a dual-track reader.  It also has identifying in formation on its
 underside.
  
 The MSR attaches directly to the base unit, using a  cable identical to the
 one used with the keyboard.  The cable is 0.7 m (28  in.) long when the
 keyboard is integrated and is 3.8 m (12 ft.) long w hen the keyboard is
 distributed.
  
 A Dual-Track Magnetic Stripe Reader and an Operator  Display cannot both be
 mounted on top of a 50-Key Modifiable Keyboard or a n Alphanumeric Keyboard
 at the same time.
  
 Two models are available, depending on the data to be read:
  
 �   IBM P/N 76X0192 can read ISO track 1 and track 2  data.
 �   IBM P/N 76X0193 can read ISO track 2 and track 3  data.
  
  
 PICTURE 26
  
  
 Figure  2-21. Dual Track Magnetic Stripe Reader Mou nted on a 50-Key
               Keyboard
  
 Subtopics
 2.10.16.1  Low-Profile Dual-Track MSR
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 2.10.16.1 Low-Profile Dual-Track MSR
  
| You can add an optional Low Profile Dual-Track MSR to the ANPOS keyboard
| or to the Combined Keyboard/Display.  The keyboard comes with a filler
 cover that covers the area if the Low-Profile Dual- Track MSR is not
 present.
  
 No additional cabling is required for the Low-Profi le Dual-Track MSR.  It
 operates in the same manner as a Dual-Track MSR.  I t mounts flush with the
 top of the keyboard.
  
 A cleaning card and a test card are shipped with th e device.  These cards
 are used for the same purposes and in the same mann er as those for the
 Dual-Track MSR.
  
 Two models of the Low-Profile Dual Track MSR are av ailable, depending on
 which tracks of data will be read:
  
 �   IBM P/N 25F6310 can read ISO track 1 and track 2  data.
 �   IBM P/N 25F6320 can read ISO track 2 and track 3  data.
  
  
 PICTURE 27
  
  
 Figure  2-22. Dual-Track MSR on a Combined Keyboard /Display
  
  
| PICTURE 28
  
  
| Figure  2-23. Dual-Track MSR on an ANPOS Keyboard
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 2.10.17 Magnetic Wand Reader
  
 You can attach a Magnetic Wand Reader to Feature Ex pansion D on a
 terminal.  It can read magnetic encoded data on mer chandise tickets,
 credit cards, and employee badges.  It attaches to the base unit with a 1
 m (3 ft) flexible cable that is permanently attache d to the magnetic wand.
 A coiled portion of the cable permits it to extend to 1.8 m (6 ft).
  
  
 PICTURE 29
  
  
 Figure  2-24. Magnetic Wand Reader
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| 2.10.18 Point of Sale Printer Model 1 and Model 2
  
| You can install a Model 1 or Model 2 printer on eac h terminal.  In an
| integrated arrangement, a 0.5 m (20 in.) cable is r equired.  In a
| distributed arrangement, a 3.8 m (12 ft) cable is r equired.
  
| The printer prints on two rolls of standard adding machine paper: one at
| the document insert/customer receipt station and th e other at the journal
| station.  In addition, the salesperson can insert f orms for printing at
| the document insert station, located at the left fr ont of the printer.
| The salesperson also can insert checks at this stat ion for printing the
| store's endorsement.  If you distribute the printer , be sure the document
| insert station is easily accessible to the salesper son.
  
| An optional lock on the printer journal station cov er limits access to the
| journal print station paper.  It is located inside the printer and is
| easily accessible, when the printer top cover is ra ised.
  
| The printer uses one print head and one ribbon cart ridge.  The print head
| is shipped with the printer.  A ribbon cartridge an d two rolls of paper
| are shipped with the printer cable.
  
| Do not block the air vents at the right side of the  printer.
  
| The printer has a threaded insert in the bottom for  securing it to the
| surface it is placed on.  In an integrated arrangem ent, you can secure it
| to a security base, using an M6 metric screw provid ed with the terminal.
| In a distributed arrangement, you can use an M6 met ric screw of
| appropriate length to secure the printer to your co unter.
  
  
| PICTURE 30
  
  
| Figure  2-25. Point of Sale Printer Model 1 and Mod el 2
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| 2.10.19 Point of Sale Printer Model 3
  
| You can install a Model 3 printer on each terminal.   In an integrated
| arrangement, a 0.5 m (20 in.) cable is required.  I n a distributed
| arrangement, a 3.8 m (12 ft) cable is required.
  
| The printer prints on two rolls of standard adding machine paper: one at
| the customer receipt station and the other at the j ournal station.  The
| customer receipt station has a paper cutter to make  removal of the receipt
| easier.
  
| In addition, the salesperson can insert forms to be  printed into the top
| of the printer or into the front of the printer.  T he printer will print
| the store's endorsement on preprinted checks or it will print the entire
| check including the endorsement.
  
| An optional lock on the printer journal station cov er limits access to the
| journal print station paper.  It is located inside the printer and is
| easily accessible, when the printer top cover is ra ised.
  
| The printer uses one print head and one ribbon cart ridge.  A ribbon
| cartridge and two rolls of paper are shipped with t he printer cable.
  
| Do not block the air vents on the sides of the prin ter.
  
| The printer has a threaded insert in the bottom for  securing it to a
| surface.  In an integrated arrangement, you can sec ure it to a security
| base, using an M6 metric screw provided with the te rminal.  In a
| distributed arrangement, you can use an M6 metric s crew of appropriate
| length to secure the printer to your counter.
  
  
| PICTURE 31
  
  
| Figure  2-26. Point of Sale Printer Model 3
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 2.10.20 IBM Scanners
  
 There are several models of IBM scanners available.   Detailed information
 on one particular model, the IBM 3687 Checkout Scan ner Model 2, is
 contained in this manual.  For information on other  models of IBM
 scanners, refer to the appropriate physical plannin g manual for the
 scanner that you plan to install.  See the Related Publications  section of
 this manual for a list of manuals that are used wit h other IBM scanners.
  
 Subtopics
 2.10.20.1  IBM 3687 Checkout Scanner Model 2
 2.10.20.2  IBM 3687 Checkout Scanner Model 2 Attachment Adapt er
 2.10.20.3  IBM 1520 Hand-Held Scanner Models A01 and A02
 2.10.20.4  IBM Hand-Held Bar Code Reader
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 2.10.20.1 IBM 3687 Checkout Scanner Model 2
  
 You can attach an IBM 3687 Checkout Scanner Model 2  to the terminals and
 install it in a checkstand of your choice.  It scan s the Universal Product
 Code (UPC) and European Article Number (EAN) bar co de symbols on articles
 as they are passed over a window in the top of the scanner.  The scanner
 attaches to the terminal through an attachment adap ter and a
 4.6 m (15 ft) cable.  A plastic installation/remova l strap comes with the
 scanner to use in moving the scanner into or out of  the checkstand.
  
 Two options are available when installing the scann er in a checkstand:
  
 �   You can place it on an adjustable surface inside  the checkstand.
 �   You can suspend the scanner in the checkstand, u sing optional mounting
     brackets, which extend across the front and rea r of the scanner at the
     top edge.  The brackets attach to the scanner w ith screws.  The
     mounting brackets are illustrated in Figure C-29  and Figure C-30 in
     topic C.0 .  If you plan to use the mounting brackets, they m ust be
     specified at the time of order and will be fact ory installed on the
     scanner.
  
  
 A 1.8 m (6 ft) power cord with a locking-type plug is attached to the
 scanner.  You must provide power to the point-of-sa le scanner by means of:
  
 �   An ac electrical power outlet in the checkstand
 �   An easily accessible ON/OFF switch to control po wer to the outlet.
     (The point-of-sale scanner does not have an ON/ OFF power switch.)
  
 Note:   You should not connect any other units or devices  to the electrical
 outlet for the scanner.
  
 The point-of-sale scanner contains a fan for coolin g, which draws room air
 into the scanner through a vent in the bottom and e xhausts it through a
 vent in the front.  To avoid recirculating air heat ed by the scanner, the
 checkstand must have provisions for admitting room air and for exhausting
 heated air.  A baffle is provided to deflect air fr om the exhaust fan for
 point-of-sale scanners in World Trade countries.
  
  
 PICTURE 32
  
  
 Figure  2-27. IBM 3687 Checkout Scanner Model 2
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 2.10.20.2 IBM 3687 Checkout Scanner Model 2 Attachm ent Adapter
  
 An adapter is required when attaching an IBM 3687 C heckout Scanner Model 2
 to an IBM 4683 Point of Sale Terminal.  The adapter  is a small unit that
 fits in the recessed area at the front of the point -of-sale scanner.  This
 recessed area is where the scanner attachment cable  connects to the
 scanner.  The scanner adapter contains two cable co nnectors:
  
 �   A 25-pin cable connector that plugs into a short  cable extending from
     the scanner, next to the scanner's power cord
  
 �   A 16-pin cable connector for the attachment cabl e coming from the
     terminal.
  
 A 4.6 m (15 ft) cable comes with the scanner adapte r.  It connects the
 adapter to socket 17 in the terminal's base unit.
  
  
 PICTURE 33
  
  
 Figure  2-28. Attachment Adapter for IBM 3687 Check out Scanner Model 2
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 2.10.20.3 IBM 1520 Hand-Held Scanner Models A01 and  A02
  
 You can attach an IBM 1520 Hand-Held Scanner Model A01 or Model A02 to the
 terminals.  The hand-held scanner allows item infor mation to be entered
 into the terminal without keying the information.  It can read the product
 code symbols affixed to boxes, bags, packages, or o ther items.  Both
 models can read UPC-A, UPC-E, EAN-8, and EAN-13 pro duct code symbols.  In
 addition, the Model A02 can read Code 39 and Interl eaved 2 of 5 codes.
  
 The Model A01 attaches to socket 21 of Feature Expa nsion B, C, or D.  The
 Model A02 attaches to socket 5B on the standard bas e unit and does not
 require a Feature Expansion.
  
 Both models are similar in appearance and both cons ist of three parts:  a
 hand-held scanner, a small control unit or console,  and a power supply.
 The hand-held scanner itself is identical in both m odels, while the
 console/control unit is slightly larger in the Mode l A02.  A holder is
 provided for the hand-held unit, which affords conv enient storage of the
 unit when it is not in use.  You can attach the hol der in a location
 convenient to the salesperson.
  
 The control unit has connections for three cables:
  
 �   A coiled cable that attaches to the hand-held un it.  The cable can
     extend to a total length of 1.8 m (6 ft) to per mit easy movement of
     the hand-held scanner by the salesperson.
  
 �   A 3.8 m (12 ft) output cable that attaches to th e terminal.
  
 �   A 1.8 m (6 ft) cord attached to a small power su pply.
  
 You can place the control unit on any flat surface or attach it to a
 convenient location with Velcro  (**)  strips that come with the unit.  The
 power supply unit has a 1.8 m (6 ft) power cord and  requires a 120 volts
 ac electrical power outlet.   Figure 2-29  illustrates the hand-held
 scanner.  The dimensions of both models are shown i n Appendix C .
  
  
 PICTURE 34
  
  
 Figure  2-29. IBM 1520 Hand-Held Scanner
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 2.10.20.4 IBM Hand-Held Bar Code Reader
  
 You can attach a Hand-Held Bar Code Reader to a ter minal.  The reader
 allows item information to be entered into the term inal without keying the
 information.  It can read the product code symbols affixed to boxes, bags,
 packages, or other items.
  
 A holder is provided, which affords convenient stor age of the unit when it
 is not in use.  You can attach the holder at the ch eckstand, convenient to
 the salesperson.
  
 The readers attach to socket 9 of the terminal base  unit through a
 permanently-attached 2.5 m (8 ft) cable.
  
  
 PICTURE 35
  
  
 Figure  2-30. Hand-Held Bar Code Reader
  
  
 PICTURE 36
  
  
 Figure  2-31. Hand-Held Bar Code Reader Model 2
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 2.11 Summary of Cable Lengths to Attach Distributed  Devices
  
 This table shows the length of cables for devices t hat are used in
 distributed arrangements.  Each device cable is lab eled with a number
 corresponding to the base unit socket it plugs into , such as 4 or 7.  Some
 sockets can connect to more than one type of device .
  
 The cables are not interchangeable between devices.   The cable connectors
 are keyed to fit only certain sockets.  This is to ensure that only the
 proper device cable can connect to each terminal so cket.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  2-2. Summary of Cables to Connect Distribu ted Devices           ¦
 +-------------------------------------------------- ----------------------¦
 ¦ To (Distributed         ¦                        ¦                      ¦
 ¦ Device)                 ¦ From (4683 Base Unit)   ¦ Cable Length          ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Cash Drawer            ¦ Base Unit Socket 3A or ¦  3.8 m (12 ft)        ¦
 ¦                        ¦ 3B                     ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Flip-Top Cash Drawer   ¦ Base Unit Socket 3A or ¦  3.8 m (12 ft)        ¦
 ¦                        ¦ 3B                     ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ 40-Character           ¦ Base Unit Socket 4A or ¦  3.8 m (12 ft)        ¦
 ¦ Alphanumeric Display   ¦ 4B                     ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Operator Display       ¦ Base Unit Socket 4A or ¦  2.8 m (9 ft)         ¦
 ¦                        ¦ 4B                     ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Shopper Display        ¦ Base Unit 4A or 4B     ¦  2.8 m (9 ft)         ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ 9-Inch Monochrome      ¦ Feature Expansion A    ¦  3.5 m (11-1/2 ft).   ¦
 ¦ Display                ¦ Socket 81.  (Note:     ¦  (Attaches to a 470   ¦
 ¦                        ¦ Feature Expansion A    ¦  mm (18-1/2 in.)      ¦
 ¦                        ¦ must be part number    ¦  cable that is        ¦
 ¦                        ¦ 83X7601, shipped after ¦  permanently attached ¦
 ¦                        ¦ January 29, 1988.)     ¦  to the 9-Inch        ¦
 ¦                        ¦                        ¦  Display.)            ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ IBM 8503 12-Inch       ¦ Feature Expansion A    ¦  180 mm (7 in.) or    ¦
 ¦ Monochrome Display     ¦ Socket 81.  (Note:     ¦  3.5 m (11-1/2 ft).   ¦
 ¦                        ¦ Feature Expansion A    ¦  (Attaches to a 1.8 m ¦
 ¦                        ¦ must be part number    ¦  (6 ft) cable that is ¦
 ¦                        ¦ 83X7601, shipped after ¦  permanently attached ¦
 ¦                        ¦ January 29, 1988.)     ¦  to the 12-Inch       ¦
 ¦                        ¦                        ¦  Display.)            ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Combined               ¦ Base Unit Socket 5A    ¦  3.8m (12 ft)         ¦
 ¦ Keyboard/Display       ¦                        ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ IBM 8513 12-Inch Color ¦ Feature Expansion A    ¦  180 mm (7 in.) or    ¦
 ¦ Display                ¦ Socket 81.  (Note:     ¦  3.5 m (11-1/2 ft).   ¦
 ¦                        ¦ Feature Expansion A    ¦  (Attaches to a 1.8 m ¦
 ¦                        ¦ must be part number    ¦  (6 ft) cable that is ¦
 ¦                        ¦ 83X7601, shipped after ¦  permanently attached ¦
 ¦                        ¦ January 29, 1988.)     ¦  to the 12-Inch       ¦
 ¦                        ¦                        ¦  Display.)            ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ 50-Key Modifiable      ¦ Base Unit Socket 5A    ¦  3.8 m (12 ft)        ¦
 ¦ Keyboard               ¦                        ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Alphanumeric Keyboard  ¦ Base Unit Socket 5A    ¦  3.8 m (12 ft)        ¦
 +------------------------+------------------------+ ----------------------¦
| ¦ ANPOS Keyboard         ¦ Base Unit Socket 5A    ¦  3.8 m (12 ft)        ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Matrix Keyboard        ¦ Base Unit Socket 5A    ¦  3.8 m (12 ft)        ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Printer                ¦ Base Unit Socket 7     ¦  3.8 m (12 ft)        ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Magnetic Wand Reader   ¦ Feature Expansion D    ¦  Comes with an        ¦
 ¦                        ¦ Socket 26              ¦  attached coiled      ¦
 ¦                        ¦                        ¦  cable that can       ¦
 ¦                        ¦                        ¦  extend to 1.8 m (6   ¦
 ¦                        ¦                        ¦  ft).                 ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ IBM 3687 Checkout      ¦ Base Unit Socket 17    ¦  4.6 m (15 ft)        ¦
 ¦ Scanner Model 2        ¦                        ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ IBM Point of Sale      ¦ See appropriate        ¦                       ¦
 ¦ Scanners               ¦ scanner physical       ¦                       ¦
 ¦                        ¦ planning guide         ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ IBM 1520 Hand-Held     ¦ Feature Expansion B,   ¦  4 m (13 ft)          ¦
 ¦ Scanner Model A01      ¦ C, or D Socket 21      ¦                       ¦
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 +------------------------+------------------------+ ----------------------¦
 ¦ IBM 1520 Hand-Held     ¦ Base Unit Socket 5B    ¦  3.8 m (12 ft)        ¦
 ¦ Scanner Model A02      ¦                        ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Hand-Held Bar Code     ¦ Base Unit Socket 9B    ¦  Comes with an        ¦
 ¦ Readers                ¦                        ¦  attached             ¦
 ¦                        ¦                        ¦  2.5 m (8 ft) cable.  ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Non-IBM alarm (using   ¦ Base Unit Socket 3B    ¦  4 m (13 ft)          ¦
 ¦ the non-IBM Attachment ¦                        ¦                       ¦
 ¦ Cable)                 ¦                        ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Non-IBM cash drawer    ¦ Base Unit Socket 3A or ¦  4 m (13 ft)          ¦
 ¦ (using the non-IBM     ¦ 3B                     ¦                       ¦
 ¦ Attachment Cable)      ¦                        ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Non-IBM coin dispenser ¦ Feature Expansion B,   ¦  4 m (13 ft)          ¦
 ¦                        ¦ C, or D Socket 29      ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Non-IBM Hand-Held      ¦ Feature Expansion B,   ¦  4 m (13 ft)          ¦
 ¦ Optical Character      ¦ C, or D Socket 21      ¦                       ¦
 ¦ Reader (OCR)           ¦                        ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Non-IBM scale          ¦ Feature Expansion B or ¦  4 m (13 ft)          ¦
 ¦                        ¦ C Socket 21            ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Non-IBM asynchronous   ¦ Feature Expansion C,   ¦  4 m (13 ft)          ¦
 ¦ device using RS-232C   ¦ D, E; Socket 23        ¦                       ¦
 ¦ interface              ¦ (8-pins) or Socket 25  ¦                       ¦
 ¦                        ¦ (16-pins)              ¦                       ¦
 +------------------------+------------------------+ ----------------------¦
 ¦ Non-IBM current loop   ¦ Feature Expansion C,   ¦  4 m (13 ft)          ¦
 ¦ device using RS-232C   ¦ D, E; Socket 23        ¦                       ¦
 ¦ interface              ¦                        ¦                       ¦
 +-------------------------------------------------- ----------------------+
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 2.12 Cable Connections at Rear of Base Unit
  
 Base units of the terminals contain ports, or socke ts, for attaching
 cables to point-of-sale devices.  Base units can al so contain one or two
 optional Feature Expansions to attach additional se lected point-of-sale
 devices.  These Feature Expansions also contain soc kets for attaching
 appropriate device cables.
  
 The following may aid you in routing the cables to the terminals.
 Table 2-3  identifies the port, or socket used with each cabl e.
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  2-3. Cable connections at rear of base uni t                     ¦
 +-------------------------------------------------- ----------------------¦
| ¦ Socket ¦                                                        ¦ Cable  ¦
| ¦ Number ¦ Device Name                                             ¦ Number ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  1    ¦ Store Loop                                             ¦  1    ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  3A   ¦ Cash Drawer A                                          ¦  3    ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  3B   ¦ Cash Drawer B or Remote Alarm                          ¦  3    ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  4A   ¦ Alphanumeric, Operator, or Shopper Displa y             ¦  4    ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  4B   ¦ Alphanumeric, Operator, or Shopper Displa y             ¦  4    ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  5A   ¦ 50-Key Keyboard, Alphanumeric Keyboard, A NPOS          ¦  5    ¦
| ¦       ¦ Keyboard,                                              ¦       ¦
| ¦       ¦ Combined Keyboard/Display, or Matrix Keyb oard          ¦       ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  5B   ¦ 50-Key Keyboard, Alphanumeric Keyboard, A NPOS          ¦  5    ¦
| ¦       ¦ Keyboard, Combined Keyboard/Display,                   ¦       ¦
| ¦       ¦ Matrix Keyboard, 1520 Hand-Held Scanner M odel A02, or  ¦       ¦
| ¦       ¦ Dual-Track MSR                                         ¦       ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  6    ¦ Single-Track Magnetic Stripe Reader (MSR)               ¦  None ¦
| ¦       ¦ Note:  Socket 6 is located on the 50-key keyboard.      ¦        ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  7    ¦ Printer                                                ¦  7    ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  9A   ¦ Reserved                                               ¦  -    ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  9B   ¦ Hand-Held Bar Code Reader                              ¦  -    ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  11   ¦ 4683- xx 2 TO 4683- xx 1 or 4684                           ¦  11   ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  17   ¦ Checkout Scanner or Scanner/Scale                      ¦  17   ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  21   ¦ 1520 Hand-Held Scanner Model A01, Optical  Character    ¦  21   ¦
| ¦       ¦ Reader (OCR), or Scale                                 ¦       ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  22   ¦ Reserved                                               ¦  -    ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  23   ¦ RS-232 Device                                          ¦  23   ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  25   ¦ RS-232 or Current Loop Device                          ¦  25   ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  26   ¦ Magnetic Wand                                          ¦  26   ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  29   ¦ Coin Dispenser                                         ¦  29   ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  81   ¦ Video Display                                          ¦  81   ¦
 +-------+------------------------------------------ --------------+-------¦
| ¦  82   ¦ Video Display                                          ¦  82   ¦
 +-------------------------------------------------- ----------------------+
  
  
 A terminal can have up to two Feature Expansions Ca rds.  You can install
 different combinations of Feature Expansion Cards A , B, C, and D; however,
 a terminal can have only one  Feature Expansion Card D.  Whenever present,
 the Feature Expansions are always in the upper row and can be installed in
 either the left-hand or the right-hand position.  T he left-hand position
 is referred to as Location 2A and the right-hand po sition is referred to
 as Location 2B.  Any position that does not contain  a Feature Expansion
 should have a blank filler plate installed to cover  the empty space.
  
 Figure 2-32  illustrates the back panels of two base units with  different
 combinations of Feature Expansions installed.  One illustrates a 4683-001
 terminal with Feature Expansions A and B installed.   The other shows a
 4683-002 terminal with Feature Expansions C and D i nstalled.
  
  
 PICTURE 37
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 Figure  2-32. Locations of Cable Connections on Bas e Units
  
 Notes:
  
 1.  The rear panels of a 4683- xx 1 are identical.
 2.  The rear panel of a 4683-A02 contains Socket 9A , which is not present
     on a 4683-002.
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 2.13 Non-IBM Cash Drawer
  
 You can attach a non-IBM cash drawer to a terminal.   A Non-IBM Special
 Attachment cable is available, P/N 63X4997, which i s 4 m (13 ft) long.
 The non-IBM cash drawer can attach to either  connector 3A or 3B on the
 base unit.  Contact your IBM Marketing Representati ve for additional
 information regarding the interface requirements.
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 2.14 Non-IBM External Alarm
  
 You can attach a non-IBM alarm to a terminal.  A No n-IBM Special
 Attachment Cable is available, P/N 63X4997, which i s 4 m (13 ft) long.
 The non-IBM alarm can attach only  to connector 3B on the base unit.
 Contact your IBM Marketing Representative for addit ional information
 regarding the interface requirements.
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 2.15 Security Considerations
  
 Several options are available to enhance physical s ecurity for the
 terminals and devices.  They include:
  
 �   Two styles of optional security bases to help pr event unauthorized
     removal of devices when they are placed on top of the base unit or
     cash drawer.  The devices that can be attached to the security bases
     include:
  
     -   Keyboards
     -   Printer
     -   9-Inch Monochrome Displays
     -   Operator display, when it is mounted on the  tray base.
  
 �   Optional locks for the keyboard, cash drawers, a nd printer
  
 �   Threaded inserts in the bottom of the base unit and cash drawer for
     securing them to a checkstand or countertop.
  
 Subtopics
 2.15.1  Security Base
 2.15.2  Security Base for Attaching a 9-Inch Monochrome Di splay
 2.15.3  Locks on Terminal Devices
 2.15.4  Store Controller Keyboard Lock
 2.15.5  Securing the Cash Drawer or Base Unit to the Check stand
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 2.15.1 Security Base
  
 The optional security base is a plastic plate that fits on top of a base
 unit or cash drawer.  Its purpose is to secure the keyboard, printer, and
 Operator Display to help prevent unauthorized remov al of the devices from
 the terminal.  In addition, you can attach the 9-In ch Monochrome Display
 to the security base when the display is placed in the location usually
 occupied by the printer.
  
 The security base does not attach to the base unit or cash drawer.  In an
 integrated configuration, it rests on top of the ba se unit.  In a
 distributed configuration, it can rest on top of th e base unit or the cash
 drawer.  It is approximately the same length and wi dth as the base unit
 and cash drawer and is about 19 mm (3/4 in.) high.
  
 It comes with M6 x 16 security screws for attaching  the devices.  You can
 install security screws in the bottom of the device s to be attached.  With
 security screws installed, you press the head of th e screw down through a
 hole in the security base.  Once in place, the secu rity screw will hold
 the device to the security base.
  
 In order to separate the devices from the security base, you must raise
 the security base and remove the security screw fro m each device.
 Figure 2-33  shows a security base in place on top of a base un it.
  
  
 PICTURE 38
  
  
 Figure  2-33. Security Base Placed on Base Unit
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 2.15.2 Security Base for Attaching a 9-Inch Monochr ome Display
  
 A security base is available, which must be used wh en you integrate a
 9-Inch Monochrome Display on a terminal that has an  integrated printer.
 It permits the display to extend past the right sid e of the terminal and
 contains a tilt/swivel mechanism that allows the sa lesperson to adjust the
 position of the display.  Like the security base de scribed in "Security
 Base" in topic 2.15.1 , it can secure a keyboard, printer, and Operator
 Display to help prevent unauthorized removal of the  devices from the
 terminal.
  
 The security base does not attach to the base unit or cash drawer.  In an
 integrated configuration, it rests on top of the ba se unit.  In a
 distributed configuration, it can rest on top of th e base unit or the cash
 drawer.  It is approximately the same depth as the base unit and cash
 drawer.  An extension at the right side supports th e 9-Inch Monochrome
 Display.
  
 It comes with M6 x 16 security screws for attaching  the devices.  You can
 install security screws in the bottom of the keyboa rd, display, and
 printer.  With security screws installed, you press  the head of the screw
 down through a hole in the security base.  Once in place, the security
 screw will hold the device to the security base.
  
 In order to separate the devices from the security base, you must raise
 the security base and remove the security screw fro m each device.
  
  
 PICTURE 39
  
  
 Figure  2-34. Security Base for Integrating a 9-Inc h Monochrome Display
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 2.15.3 Locks on Terminal Devices
  
 Locks are available on certain devices to prevent u nauthorized operation
 or access, depending on the device.  They include:
  
 �   A lock in the keyboard to limit access to certai n functions or
     operations to authorized personnel only
  
 �   A lock inside the printer cover to limit access to the journal print
     station
  
 �   A lock in the cash drawer to limit access to the  cash drawer.
  
 Locks may be ordered to accept either specific keys  or random keys
 selected from a large group of lock combinations.  The locks are installed
 by your personnel when they install the terminals.
  
 Subtopics
 2.15.3.1  Blank Lock Inserts
 2.15.3.2  Replacement Keys and Lock Inserts
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 2.15.3.1 Blank Lock Inserts
  
 A blank lock insert is available to cover the hole for the lock insert
 when no lock is installed.
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 2.15.3.2 Replacement Keys and Lock Inserts
  
 Replacement keys, locks and blank lock inserts can be ordered as supply
 items.  Part numbers and lock serial numbers can be  found in IBM 4680
 Store System:   Selecting Hardware and Software Components  and in the IBM
 4680 Store System:   Messages Guide .
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 2.15.4 Store Controller Keyboard Lock
  
 The store controller contains a lock that can deact ivate the keys on the
 keyboard and lock the system unit cover closed.
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 2.15.5 Securing the Cash Drawer or Base Unit to the  Checkstand
  
 The bottom of the base unit and the cash drawer hav e threaded inserts for
 installing screws to secure either of them to a che ckstand or countertop.
 These inserts are located at two points in the bott om of the cash drawer
 and at one point in the base unit.   Appendix C  contains illustrations of
 the bottom view of the units.
  
 You must provide M6 screws for securing the devices .  The screws can
 extend approximately 9 mm (11/32 in.) into the bott om of the base unit or
 cash drawer.
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 2.16 Environmental Considerations
  
 This section provides guidelines regarding temperat ure and humidity.
  
 Subtopics
 2.16.1  Operating Environment
 2.16.2  Heat Output
 2.16.3  Maximum Operating Altitude
 2.16.4  Static Electricity
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 2.16.1 Operating Environment
  
 The operating temperature and humidity limits for t he point of sale
 terminals are:
  
     Temperature         10° C to 32° C (50° F to 90 ° F)
     Relative Humidity   8% to 80%
     Maximum Wet Bulb    23° C (73° F)
  
 Note:   The IBM 4680 Store System is designed to operate in a store
 environment where heating and/or cooling facilities  are provided as
 required for normal store operations.
  
 The operating temperature and humidity limits for t he store controller
 are:
  
     Temperature         15.6° C to 32° C (60° F to 90° F)
     Relative Humidity   8% to 80%
     Maximum Wet Bulb    23° C (73° F)
  
 Note:   The store controller contains both diskette and d isk units.  Do not
 locate it where dust might be drawn into the unit b y its cooling fans.
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 2.16.2 Heat Output
  
 The heat output of the machines is shown in the fol lowing table.  You
 should refer to the documentation with any non-IBM devices for information
 regarding their heat output.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  2-4. Heat Output                                                ¦
 +-------------------------------------------------- ----------------------¦
 ¦   Machine Type               ¦   Heat Output                             ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Store Controller (PS/2)     ¦ 363 watts  (1240 Bt u/hr)                 ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Store Controller (Personal  ¦ 360 watts  (1230 Bt u/hr)                 ¦
 ¦ Computer AT)                ¦                                          ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ IBM 4683 Point of Sale      ¦ 275 watts  (940 Btu /hr)                  ¦
 ¦ Terminals                   ¦                                          ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ IBM 3687 Checkout Scanner   ¦ 140 watts (480 Btu/ hr)                   ¦
 ¦ Model 2                     ¦                                          ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ 9-Inch Monochrome Display   ¦ 25 watts (90 Btu/hr )                     ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ IBM 8503 12-Inch Monochrome ¦ 55 watts (190 Btu/h r)                    ¦
 ¦ Display                     ¦                                          ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ IBM 8513 12-Inch Color      ¦ 80 watts (270 Btu/h r)                    ¦
 ¦ Display                     ¦                                          ¦
 +-------------------------------------------------- ----------------------+
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 2.16.3 Maximum Operating Altitude
  
 The maximum operating altitude for the 4680 Store S ystem is 2135 m (7000
 ft) above sea level.
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 2.16.4 Static Electricity
  
 When the humidity is low, the movement of people, p aper or objects can
 build up a static electricity charge.  These charge s create an annoying
 static shock when discharged to or near another per son or object.  If
 discharged to or near data processing equipment, er rors can result.
  
 A proven method of controlling static buildup is to  maintain a relative
 humidity level of 40% to 50%.
  
 Some other ways to minimize static buildup are:
  
 �   Use anti-static carpet
 �   Use anti-static treatment on your floor covering
 �   At the machines, install pads or mats designed t o reduce static
     buildup.
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 2.17 Considerations for Customer Setup
  
 The user is responsible for setup of the machines, including unpacking,
 installing the devices and features, and testing.  This includes the
 installation of all cables.  Cables to connect the devices are shipped
 with the terminals and are usually installed at the  same time as the
 terminals.
  
 In distributed configurations, some cables may have  to pass through
 conduit or special cable ducts.  Be sure the cables  can be easily routed
 at installation time.  A summary of the cable lengt hs is provided in
 "Summary of Cable Lengths to Attach Distributed Dev ices" in topic 2.11 .
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 2.18 Safety Considerations
  
 Safety is a major consideration in the design of al l IBM products.  All
 machines meet or exceed the standards required by y our local government.
  
 Environmental safety is your responsibility.  You s hould:
  
 �   Adhere to local and national electrical codes.
  
 �   Provide enough service clearances so that your p ersonnel can easily
     connect and disconnect cables and devices.
  
 �   Ensure that the power ON/OFF switches for all un its are accessible.
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 3.0 Topic 3.  Planning the Store Wiring
  
 The user is responsible for obtaining, installing, testing, and
 maintaining the store wiring.  This topic provides information on planning
 both the wiring for electrical power and the wiring  to connect the units
 to one another.
  
 Subtopics
 3.1  Types of Store Wiring
 3.2  Checklist for Planning Store Wiring
 3.3  Electrical Requirements
 3.4  Backup Electrical Power
 3.5  Location of ac Power Receptacles
 3.6  The Store Loop
 3.7  Testing the Store Wiring
 3.8  Terminal Numbers and Locations
 3.9  Data Flow Through a Store Loop
 3.10  Store Controller Backup
 3.11  IBM PC Network
 3.12  IBM Token-Ring Network
 3.13  Cables to Connect a 4683-xx2 to a 4683-xx1
 3.14  Lightning Protection for Outdoor Store Loop Cable
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 3.1 Types of Store Wiring
  
 Several types of store wiring are described in this  topic, including:
  
 �   Electrical power wiring required for the store c ontroller and
     point-of-sale terminals
  
 �   Store loop wiring that connects a store controll er to one or more IBM
     4683- xx 1 terminals
  
 �   Wiring to provide optional store controller back up
  
 �   Wiring to provide an optional local area network  for communication
     between store controllers
  
 �   Point-to-point wiring to connect a 4683- xx 2 terminal to a 4683- xx 1.
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 3.2 Checklist for Planning Store Wiring
  
 This checklist shows some of the tasks necessary in  planning and
 installing the store loop wiring and the electrical  power wiring for the
 IBM equipment.  There is space for you to include a dditional tasks that
 may apply.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  3-1. Checklist for Planning Store Wiring                        ¦
 +-------------------------------------------------- ----------------------¦
 ¦                                 ¦ Date        ¦ Date        ¦            ¦
 ¦ Task                             ¦ Scheduled   ¦ Completed   ¦ Notes       ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Order IBM Cabling System        ¦            ¦            ¦            ¦
 ¦ manuals                         ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Determine types of machines to  ¦            ¦            ¦            ¦
 ¦ install                         ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Determine requirements for      ¦            ¦            ¦            ¦
 ¦ store loop                      ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Determine requirements for      ¦            ¦            ¦            ¦
 ¦ connecting 4683- xx 2 terminals   ¦            ¦            ¦            ¦
 ¦ to 4683- xx 1 terminals           ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Determine electrical            ¦            ¦            ¦            ¦
 ¦ requirements                    ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Review plans for electrical     ¦            ¦            ¦            ¦
 ¦ wiring                          ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Review plans for store loop     ¦            ¦            ¦            ¦
 ¦ wiring                          ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Order store loop cables and     ¦            ¦            ¦            ¦
 ¦ accessories                     ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Order IBM PC Network or         ¦            ¦            ¦            ¦
 ¦ Token-Ring Network components,  ¦            ¦            ¦            ¦
 ¦ if applicable                   ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Determine need for auxiliary    ¦            ¦            ¦            ¦
 ¦ power source                    ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Order IBM Tester                ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Develop installation plans with ¦            ¦            ¦            ¦
 ¦ contractor                      ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Develop plan to test store loop ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Prepare documentation for       ¦            ¦            ¦            ¦
 ¦ contractor                      ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Review installation             ¦            ¦            ¦            ¦
 ¦ documentation with contractor   ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Install store loop wiring       ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Install IBM PC Network or       ¦            ¦            ¦            ¦
 ¦ Token-Ring Network wiring, if   ¦            ¦            ¦            ¦
 ¦ applicable                      ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Install all electrical power    ¦            ¦            ¦            ¦
 ¦ wiring                          ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Test the store loop wiring      ¦            ¦            ¦            ¦
 +---------------------------------+------------+--- ---------+------------¦
 ¦ Complete all site preparations  ¦            ¦            ¦            ¦
 +-------------------------------------------------- ----------------------+
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 3.3 Electrical Requirements
 The IBM machines require standard electrical wiring .  The following topics
 provide guidelines for planning the installation of  electrical power
 wiring for the IBM machines.  They include informat ion regarding the
 option of providing backup electrical power to the store system.
  
 Subtopics
 3.3.1  Electrical Power Requirements
 3.3.2  Electrical Branch Circuits
 3.3.3  Grounding of Branch Circuits
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 3.3.1 Electrical Power Requirements
  
 Each of the units listed below requires an ac power  receptacle.
  
 +-------------------------------------------------- ----------------------------+
 ¦ Table  3-2. Electrical Requirements                                          ¦
 +-------------------------------------------------- ----------------------------¦
 ¦ Machine or   ¦ Nominal     ¦ Minimum     ¦ Maximum    ¦ Maximum    ¦ Frequency   ¦
 ¦ Device       ¦ Volts ac    ¦ Volts ac    ¦ Volts ac    ¦ kVA/Watts   ¦ (in Hz)     ¦
 +-------------+------------+------------+---------- --+------------+------------¦
 ¦ IBM 4683    ¦ 100 to 125 ¦ 90 180     ¦ 137 259    ¦ 0.40/280   ¦ 50/60 ±3   ¦
 ¦ Terminals   ¦ 200 to 240 ¦            ¦            ¦            ¦ 50/60 ±3   ¦
 +-------------+------------+------------+---------- --+------------+------------¦
 ¦ Store       ¦ 100 to 125 ¦ 90 180     ¦ 137 265    ¦ 0.37 to    ¦ 50/60 ±3   ¦
 ¦ Controller  ¦ 200 to 240 ¦            ¦            ¦ 0.72/ 100  ¦ 50/60 ±3   ¦
 ¦ (PS/2)      ¦            ¦            ¦            ¦ to 225     ¦            ¦
 ¦             ¦            ¦            ¦            ¦ (Depending ¦            ¦
 ¦             ¦            ¦            ¦            ¦ on Model)  ¦            ¦
 +-------------+------------+------------+---------- --+------------+------------¦
 ¦ Store       ¦ 100 to 125 ¦ 90 180     ¦ 137 259    ¦ 0.625/440  ¦ 50/60 ±3   ¦
 ¦ Controller  ¦ 200 to 240 ¦            ¦            ¦ ( 1)        ¦ 50/60 ±3   ¦
 ¦ (Personal   ¦            ¦            ¦            ¦            ¦            ¦
 ¦ Computer    ¦            ¦            ¦            ¦            ¦            ¦
 ¦ AT)         ¦            ¦            ¦            ¦            ¦            ¦
 +-------------+------------+------------+---------- --+------------+------------¦
 ¦ IBM 3687    ¦ 100 to 120 ¦ 90 180     ¦ 127 259    ¦ 0.20/140   ¦ 60 ±0.5    ¦
 ¦ Checkout    ¦ 200 to 240 ¦            ¦            ¦            ¦ ( 2)        ¦
 ¦ Scanner     ¦            ¦            ¦            ¦            ¦ 50 ±0.5    ¦
 ¦ Model 2     ¦            ¦            ¦            ¦            ¦ ( 2)        ¦
 +-------------+------------+------------+---------- --+------------+------------¦
 ¦ IBM 1520    ¦ 120        ¦ 104        ¦ 127        ¦ 0.12/85    ¦ 60 ±0.5    ¦
 ¦ Hand-Held   ¦            ¦            ¦            ¦            ¦            ¦
 ¦ Scanner     ¦            ¦            ¦            ¦            ¦            ¦
 +-------------+------------+------------+---------- --+------------+------------¦
 ¦ 9-Inch      ¦ 100 to 125 ¦ 90 180     ¦ 137 259    ¦ 0.03/25    ¦ 50/60      ¦
 ¦ Monochrome  ¦ 200 to 240 ¦            ¦            ¦            ¦ 50/60      ¦
 ¦ Display     ¦            ¦            ¦            ¦            ¦            ¦
 +-------------+------------+------------+---------- --+------------+------------¦
 ¦ IBM 8503    ¦ 100 to 125 ¦ 90 180     ¦ 137 259    ¦ 0.09/95    ¦ 50/60      ¦
 ¦ 12-Inch     ¦ 200 to 240 ¦            ¦            ¦            ¦ 50/60      ¦
 ¦ Monochrome  ¦            ¦            ¦            ¦            ¦            ¦
 ¦ Display     ¦            ¦            ¦            ¦            ¦            ¦
 +-------------+------------+------------+---------- --+------------+------------¦
 ¦ IBM 8513    ¦ 100 to 125 ¦ 90 180     ¦ 137 259    ¦ 0.10/115   ¦ 50/60      ¦
 ¦ 12-Inch     ¦ 200 to 240 ¦            ¦            ¦            ¦ 50/60      ¦
 ¦ Color       ¦            ¦            ¦            ¦            ¦            ¦
 ¦ Display     ¦            ¦            ¦            ¦            ¦            ¦
 +-------------------------------------------------- ----------------------------+
  
 Note:   For the electrical power requirements of other IB M scanners, refer
 to the appropriate scanner physical planning manual  for information.  See
 the Related Publications  section of this manual for ordering information.
  
 1.  An IBM printer adds 0.1 kVA and a color display  adds 0.11 kVA to the
     store controller kVA.
  
 2.  Frequency tolerance of ±3 Hz is allowed for lim ited periods (up to a
     few days) when operating from an emergency back up power source.
  
  
 You should review the wiring and electrical require ments for non-IBM
 machines or equipment with the electrical contracto r.  Those requirements
 may differ from the requirements shown in this manu al for IBM machines.
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 3.3.2 Electrical Branch Circuits
  
 The IBM machines require standard electrical branch  circuits.  You should
 plan to have separate branch circuits for the IBM e quipment.
  
 The 4683- xx 1 terminals contain a storage retention battery and  can retain
 the data stored in the terminal if electrical power  to the terminal is
 interrupted for a short time.  The battery can reta in data in the terminal
 for up to 15 minutes, depending on its state of cha rge when power is
 interrupted.  The battery does not permit the terminal to continu e to
 operate; its only function is to retain the data an d the program in
 storage during this period .
  
 In normal operation, a trickle charge keeps the bat tery charged as long as
 the terminal's power cord is connected to electrica l power.  The terminal
 can retain the data in storage, even when its power  switch is moved to the
 OFF  position.  When the power switch is returned t o the ON position, the
 terminal is ready for use immediately.
  
 If the power cord is disconnected from electrical p ower, or if the store
 should lose electrical power, the storage retention  battery can retain the
 data for up to 15 minutes.  If power to the termina l is not restored
 before the battery discharges, the data in storage will be lost.
  
 Some stores may wish to disconnect power to the poi nt-of-sale terminals at
 times, without causing their batteries to discharge .  For example, you may
 wish to completely shut off power to the terminals at night.  Through the
 application program or operator command, the batter y protection can be
 disabled.  You can then remove power to the termina ls without causing the
 battery to discharge.  Of course, with the battery protection disabled,
 the data in storage will be lost when the power is disconnected.  When you
 restore power, it will be necessary for the store c ontroller to reload the
 control program and the application into the 4683- xx 1 terminals.
  
 Note:   If the battery completely discharges, the termina l must be plugged
 into a power source for approximately 14 hours befo re the battery will
 fully recharge.
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 3.3.3 Grounding of Branch Circuits
 The power cords for all IBM machines include an equ ipment ground
 conductor.  Each user-supplied branch circuit must  have a wire conductor
 for the purpose of grounding the equipment.  This equipment grounding wire
 is a dedicated ground, not a neutral .  All branch circuit grounding wires
 must be connected to a common ground point at the d istribution panel and,
 by a single ground wire, to the nearest building gr ound station.  Conduit
 must not  be used as the only means of grounding.  Grounding  must comply
 with local and national electrical codes.
  
 For safety, all receptacles located near those rece ptacles used for IBM
 machines must be grounded.  This will ensure that a ll nearby equipment is
 connected to grounded receptacles.
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 3.4 Backup Electrical Power
  
 You may want to provide a backup source of power in  case the store loses
 power from the electric utility company.  This is s ometimes done with an
 auxiliary power source, such as a standby motor gen erator.  If the
 electric power is interrupted for any reason, it wi ll be necessary to
 initiate a restart of the store system.  An interru ption can occur when
 switching to emergency generator power and when swi tching back to utility
 power.
  
 In stores where the store system must remain fully functional in the event
 of any disruption to power, you may wish to conside r an uninterruptible
 power source, often referred to as a UPS.  It can p rovide electrical power
 for protection from power line disturbances, as wel l as from a complete
 loss of power from the utility company.  The units are available from
 vendors in several sizes and capacities.
  
 You may want to consider a UPS for only the store c ontroller or for the
 store controller and selected 4683- xx 1 terminals.  Depending on your
 requirements, you can choose from two general types .  An online UPS
 provides power continuously.  A less costly standby power supply  provides
 power only when the utility power falls below a cer tain voltage level.
 The following table lists the requirements for a st andby type of power
 supply to maintain power to the IBM 4680 Store Syst em.  This information
 may be helpful in determining the type of UPS that is best suited to your
 needs.  You should contact your IBM Marketing Repre sentative for
 additional information.
  
 The following charts identify the requirements for store controllers using
 120 Volts 60 Hz and 240 Volts 50 Hz.  The store con troller can be either:
  
 �   Selected models of the IBM Personal Computer AT
 �   Selected models of the IBM Personal System/2.
  
 Some power requirements differ, depending on which store controller you
 have.  Where differences exist, the requirements fo r both are shown.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  3-3. Electrical Power Requirements for 120  Volts ac 60 Hz       ¦
 ¦             Standby Power Supply                                       ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Features of a Standby Power  ¦ Requirements of the IBM 4680 Store        ¦
 ¦ Supply                       ¦ System                                    ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ RMS Voltage Output          ¦ 120 V ac ±5 V                            ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Waveform                    ¦ When the store cont roller is an IBM      ¦
 ¦                             ¦ Personal Computer AT:                     ¦
 ¦                             ¦                                          ¦
 ¦                             ¦     Sinewave approx imation.  A           ¦
 ¦                             ¦     squarewave is a cceptable for short   ¦
 ¦                             ¦     periods of time  if the peak voltage  ¦
 ¦                             ¦     requirements ar e met.  (Peak voltage ¦
 ¦                             ¦     is to be = 128 V ac.)                ¦
 ¦                             ¦                                          ¦
 ¦                             ¦ When the store cont roller is an IBM      ¦
 ¦                             ¦ Personal System/2:                        ¦
 ¦                             ¦                                          ¦
 ¦                             ¦     Sinusoidal only .  A squarewave is    ¦
 ¦                             ¦     not acceptable.                       ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Harmonic content            ¦ When the store cont roller is an IBM      ¦
 ¦                             ¦ Personal Computer AT:                     ¦
 ¦                             ¦                                          ¦
 ¦                             ¦     <10%                                 ¦
 ¦                             ¦                                          ¦
 ¦                             ¦ When the store cont roller is an IBM      ¦
 ¦                             ¦ Personal System/2:                        ¦
 ¦                             ¦                                          ¦
 ¦                             ¦     <5%                                  ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Output frequency            ¦ 60 Hz ±3                                 ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Transfer time (length of    ¦ When the store cont roller is an IBM      ¦
 ¦ interruption to the         ¦ Personal Computer AT:                     ¦
 ¦ critical load)              ¦                                          ¦
 ¦                             ¦     =10 millisecond s                     ¦
 ¦                             ¦                                          ¦
 ¦                             ¦ When the store cont roller is an IBM      ¦
 ¦                             ¦ Personal System/2:                        ¦
 ¦                             ¦                                          ¦
 ¦                             ¦     =8 milliseconds                       ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Transfer threshold when     ¦ 96 to 104 V ac                           ¦
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 ¦ switching from utility      ¦                                          ¦
 ¦ power to standby power      ¦                                          ¦
 ¦ supply                      ¦                                          ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Transfer threshold when     ¦ =104 V ac                                ¦
 ¦ switching from standby      ¦                                          ¦
 ¦ power supply to utility     ¦                                          ¦
 ¦ power                       ¦                                          ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Overcurrent protection      ¦ Current limiting ci rcuitry (output       ¦
 ¦                             ¦ should remain stabl e)                    ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Battery                     ¦ Sealed lead acid, m aintenance-free       ¦
 +-------------------------------------------------- ----------------------+
  
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  3-4. Electrical Power Requirements for 240  Volts ac 50 Hz       ¦
 ¦             Standby Power Supply                                       ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Features of a Standby Power  ¦ Requirements of the IBM 4680 Store        ¦
 ¦ Supply                       ¦ System                                    ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ RMS Voltage Output          ¦ 240 Volts ac ±10 Vo lts                   ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Waveform                    ¦ When the store cont roller is an IBM      ¦
 ¦                             ¦ Personal Computer AT:                     ¦
 ¦                             ¦                                          ¦
 ¦                             ¦ �   Sinewave approximation.  A           ¦
 ¦                             ¦     squarewave is a cceptable for short   ¦
 ¦                             ¦     periods of time  if the peak voltage  ¦
 ¦                             ¦     requirements ar e met.  (Peak voltage ¦
 ¦                             ¦     is to be = 259 Volts ac.)            ¦
 ¦                             ¦                                          ¦
 ¦                             ¦ When the store cont roller is an IBM      ¦
 ¦                             ¦ Personal System/2:                        ¦
 ¦                             ¦                                          ¦
 ¦                             ¦ �   Sinusoidal only.  A squarewave is    ¦
 ¦                             ¦     not acceptable.                       ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Harmonic content            ¦ When the store cont roller is an IBM      ¦
 ¦                             ¦ Personal Computer AT:                     ¦
 ¦                             ¦                                          ¦
 ¦                             ¦ �   <10%                                 ¦
 ¦                             ¦                                          ¦
 ¦                             ¦ When the store cont roller is an IBM      ¦
 ¦                             ¦ Personal System/2:                        ¦
 ¦                             ¦                                          ¦
 ¦                             ¦ �   <5%                                  ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Output frequency            ¦ 50 Hz ±3                                 ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Transfer time (length of    ¦ When the store cont roller is an IBM      ¦
 ¦ interruption to the         ¦ Personal Computer AT:                     ¦
 ¦ critical load)              ¦                                          ¦
 ¦                             ¦ �   =10 milliseconds                     ¦
 ¦                             ¦                                          ¦
 ¦                             ¦ When the store cont roller is an IBM      ¦
 ¦                             ¦ Personal System/2:                        ¦
 ¦                             ¦                                          ¦
 ¦                             ¦ �   =8 milliseconds                      ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Transfer threshold when     ¦ 182 to 208 Volts ac                       ¦
 ¦ switching from utility      ¦                                          ¦
 ¦ power to standby power      ¦                                          ¦
 ¦ supply                      ¦                                          ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Transfer threshold when     ¦ =190 Volts ac                            ¦
 ¦ switching from standby      ¦                                          ¦
 ¦ power supply to utility     ¦                                          ¦
 ¦ power                       ¦                                          ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Overcurrent protection      ¦ Current limiting ci rcuitry (output       ¦
 ¦                             ¦ should remain stabl e)                    ¦
 +-----------------------------+-------------------- ----------------------¦
 ¦ Battery                     ¦ Sealed lead acid, m aintenance-free       ¦
 +-------------------------------------------------- ----------------------+
  
 Subtopics
 3.4.1  Lightning Protection for the Backup Power Source
 3.4.2  Auxiliary Power Systems
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 3.4.1 Lightning Protection for the Backup Power Sou rce
  
 IBM recommends that lightning protection be install ed on the backup
 (secondary) power source when:
  
 �   Lightning protection is installed on the primary  power source
 �   The area is subject to electrical storms or othe r power surges.
  
 You should get the advice of a competent electrical  specialist to
 determine the need for lightning protection.
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 3.4.2 Auxiliary Power Systems
  
 An auxiliary power system, such as a motor generato r supplying power for
 the IBM 4680 Store System, should have the followin g characteristics:
  
 �   The auxiliary power system must have the capabil ity to provide the
     steady-state kVA power requirements of the stor e system.  To find this
     steady-state requirement, add the kVA rating fo r each machine in the
     store system and any additional circuits or equ ipment that receive
     power from the auxiliary power system.
  
 �   The voltages provided by the auxiliary power sys tem should be within
     the ranges shown in "Electrical Power Requirements" in topic 3.3.1 .
  
 �   The input power frequency requirements are eithe r 50 Hz or 60 Hz as
     shown in "Electrical Power Requirements" in topic 3.3.1 .
  
 Note:   The auxiliary power system should provide output characteristics,
 such as the nominal voltage magnitude level and fre quency, equivalent to
 the power provided by the utility company.
  
 The transfer from utility power to auxiliary power and from auxiliary
 power back to utility power should not cause a powe r or phase change
 during the transfer.
  
 You should verify with the manufacturer that the au xiliary power system
 conforms to these characteristics.
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 3.5 Location of ac Power Receptacles
  
 The power receptacles should be installed in locati ons where the power
 cords are safe from being accidentally disconnected .
  
 The power cords for the IBM 4683 terminals are 4.3 m (14 ft) long, except
 in areas where local codes require a 1.8 m (6 ft) p ower cord.  The power
 cords for the store controller and the IBM 3687 Che ckout Scanners are 1.8
 m (6 ft) long.
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 3.6 The Store Loop
  
 This section describes wiring required for:
  
 �   Stores that can use existing store loop wiring
 �   Stores that require new store loop wiring.
  
 In addition, this topic provides specifications for  store loop cable and
 lists some sources of cable.  It provides a descrip tion of the basic
 components of the IBM Token-Ring Network.
  
 The store loop is a user-provided cable that connec ts the store controller
 to the 4683- xx 1 terminals.  It begins at the store controller and  goes to
 each location where installation of a 4683- xx 1 is planned.  You must
 provide a connection at each planned location to at tach the terminal.  The
 maximum number of 4683- xx 1 terminals you can connect to one store loop is
 64.
  
 You can choose from two kinds of cabling methods wh en installing the store
 loop cable:
  
 �   Install the store loop using the IBM Cabling Sys tem cable and
     components.
  
 �   Install other cable of your choice.  Any cable y ou use must be a type
     that has been tested and is suitable for use wi th the IBM 4680 Store
     System as store loop cable.
  
 The IBM Cabling System is described in this topic a nd in other referenced
 manuals.  This topic lists specifications for store  loop cable other than
 cable that is part of the IBM Cabling System.
  
 Subtopics
 3.6.1  Data Connectors for Store Loop Wiring
 3.6.2  Comparison of Data Connectors and 4-Pin Connectors
 3.6.3  IBM Cabling System
 3.6.4  Other Types of Store Loop Cable
 3.6.5  Using Existing Store Loop Cable
 3.6.6  Operating an Existing Store Loop During Conversion
 3.6.7  Specifications for Store Loop Cable
 3.6.8  Cabling for United States Installations
 3.6.9  Central Switch Panels
 3.6.10  Maximum Allowable Distance Between Terminals on a Store Loop
 3.6.11  Maximum Recommended Distance Between Terminals
 3.6.12  Maximum Number of Terminals on a Store Loop
 3.6.13  Radial Store Loop Configuration
 3.6.14  Serial Store Loop Configuration
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 3.6.1 Data Connectors for Store Loop Wiring
  
 The IBM 4680 Store System uses a connector, referre d to as a data
 connector, to terminate the ends of cable.  You mus t install this kind of
 connector as the store loop connector.  Cable 1 (th e store loop cable) now
 comes equipped with a shorting plug that automatica lly self-shorts if the
 store loop cable is disconnected at the terminal.  This shorting
 capability prevents the store loop from being opene d unintentionally.
  
 The data connectors attach to the store loop cable with solderless
 connections.  They terminate the four signal wires and the braided shield
 ground in the cable.  The data connectors are self- shorting when the store
 controller or terminals are disconnected.  This mai ntains the continuity
 of the store loop without the need for shorting plu gs and prevents an
 interruption to the store loop when terminals are r emoved from the store
 loop.  The data connectors also maintain the contin uity of the braided
 shield ground throughout the store loop.
  
 The terminal's attachment cable has a matching data  connector.   Figure 3-1
 illustrates a data connector installed in a wall ou tlet and the matching
 data connector on the terminal's attachment cable.  It shows how the
 "T-tab" interlocks with the "T-cutout" to lock the data connectors
 together.  To connect or disconnect a data connecto r, simply squeeze the
 lock tabs.  A locking clip that slides over each co nnector is included and
 should be installed on both connectors.  When the l ocking clip is in
 place, the connector cannot be accidentally disconn ected.
  
 Be sure to carefully label the data connectors you install, to avoid
 connecting the wrong attachment cable from a termin al.
  
 Note:   Do not connect a 4683- xx 2 terminal directly to the store loop.
 Problem determination can be difficult if you do.
  
  
 PICTURE 40
  
  
 Figure  3-1. Data Connectors for Store Loop Cable
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 3.6.2 Comparison of Data Connectors and 4-Pin Conne ctors
  
 This section provides a comparison of the features of the data connectors
 and the 4-pin connectors used with previous IBM sto re systems.  The 4-pin
 receptacles are usually referred to as Western Elec tric (WE) Type 404-B
 receptacles.  The corresponding 4-pin plugs are ref erred to as WE Type
 283-B plugs.
  
 �   The data connector is "self-shorting" when it is  unplugged.  It
     maintains the continuity of the store loop cabl e whenever the
     point-of-sale terminal attachment cable is disc onnected from the store
     loop.
  
         When using the existing 4-pin receptacles, it was necessary to
         insert a shorting plug whenever a terminal' s attachment cable was
         disconnected from the store loop.  The shor ting plug then
         maintained the continuity of the store loop  where it was plugged
         in.
  
 �   The data connector also maintains the continuity  of the braided shield
     ground circuit through the connector.  This pro vides continuity for
     the braided shield in the store loop cable thro ugh the data connector
     to the terminal's attachment cable.  The attach ment cable maintains
     this continuity on to the terminal.
  
         The 4-pin connector did not provide a conne ction for the braided
         shield.  The shield was connected outside t he 4-pin receptacle.
         In this way, the braided shield continuity was maintained
         throughout the store loop from one terminal  to the next, but the
         shield was not brought into each terminal.
  
 �   The data connector has interlocking tabs to keep  it tightly secured to
     its matching data connector, as shown in Figure 3-1 in topic 3.6.1 .
  
         The 4-pin plug had no provisions to secure it to its matching
         receptacle.
  
 Note:   The data connector interlocking tabs will unlatch  if you apply a
 high force to the side of the data connector or pul l on the cable.  This
 does not damage the connector but electrical contin uity will be opened.
 You should install the connector in a secure place where normal activity
 will not dislodge it but that is convenient for ins tallation and service.
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 3.6.3 IBM Cabling System
  
 The IBM Cabling System can be used for many purpose s, including store loop
 wiring.  When installing new store loop wiring for the IBM 4680 Store
 System, the components of the IBM Cabling System (o r equivalent) may be
 used.  This cabling system includes the following:
  
 �   Indoor plenum style cable
 �   Indoor non-plenum style cable
 �   Cable suitable for outdoor use
 �   A self-shorting type of data connector
 �   Junction boxes and faceplates
 �   Patch cords
 �   Lightning protection for outdoor store loop cabl e.
 �   Loop Wiring Concentrators.  These are devices fo r terminating lengths
     of store loop cable at the store controller.  T hey can be installed in
     standard 483 mm (19 in.) equipment racks, not a vailable from IBM.
  
 When using the IBM Cabling System, you may need equ ipment racks to hold
 the Loop Wiring Concentrators and distribution pane ls to distribute and
 ground the store loop cables.  The following manual s describe how to plan,
 install, and test the IBM Cabling System and how to  order the necessary
 wiring components.
  
 �   IBM Cabling System Planning and Installation Guide .  This guide
     provides complete information on planning, inst alling, and testing the
     IBM Cabling System.
  
 �   Using the IBM Cabling System with Communication Pro ducts .  This manual
     describes how to use the IBM Cabling System wit h specific IBM
     communication products.
  
 �   IBM Cabling System Catalog .  This catalog describes and illustrates
     the wiring components and provides instructions  for ordering them.
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 3.6.4 Other Types of Store Loop Cable
  
 As an alternative to the IBM Cabling System, you ca n install store loop
 cable that is not part of the IBM Cabling System.  This topic includes
 specifications for cable that is suitable for use a s store loop cable.  It
 also includes information regarding cable that is a vailable from
 suppliers.
  
 It is the user's responsibility to purchase, instal l, test, and maintain
 all store loop cables.  Bulk cable can be purchased  from either IBM or
 from another source that you select.
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 3.6.5 Using Existing Store Loop Cable
  
 The IBM 4680 Store System can operate on installed store loop cable that
 meets the specifications described in this topic.  Existing cable that
 does not meet these specifications may not perform satisfactorily when
 used with the IBM 4680 Store System.
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 3.6.6 Operating an Existing Store Loop During Conve rsion
  
 IBM 4683- xx 1 terminals cannot operate on the same store loop w ith any
 other type of terminals.  When converting an existi ng store loop,
 considerable time may be necessary to convert from 4-pin Western Electric
 receptacles to data connectors.  You must consider how to maintain the
 store loop during this interim period.
  
 One method is to connect a data connector, IBM P/N 8310574, to any short
 length of store loop cable.  Attach a WE Type 404-B  4-pin receptacle to
 the other end and tape up the braided shield.  You can plug the data
 connector into your store loop and connect the WE 4 04-B receptacle to the
 store loop attachment cable from your present point -of-sale terminal.
 When you are ready to install the new IBM 4683 term inals, you can discard
 the short temporary cables.
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 3.6.7 Specifications for Store Loop Cable
  
 The cable's physical and electrical characteristics  should be considered
 in selecting store loop cable.  Cables with large c onductor sizes or large
 outside diameter may require different installation  techniques to
 accommodate these factors.
  
 The cable used in an installation must have the sam e electrical
 characteristics for the entire store loop (such as the same impedance,
 capacitance, and attenuation).  Other characteristi cs of the cable must be
 as follows:
  
 �   Type of wire :  Solid annealed copper wire
  
 �   Conductor size :  Number 22 AWG to Number 18 AWG
  
 �   Shield :  Tinned copper braid or tape, or metalized foil w ith drain
     wire
  
 �   Impedance :  75 to 125 ohms at 1 mHz
  
 �   Mutual Capacitance :  Less than 25 pF per 0.3 km (1000 ft) at 1 kHz
  
 �   Signal attenuation :  Less than 6.0 dB per 0.3 km (1000 ft) at 25 ±3° C
     (77 ±5° F) and at 772 kHz
  
 �   Crosstalk attenuation :  Not less than 60 dB per 0.3 km (1000 ft) at
     150 kHz
  
 �   Conductor insulation :  Must meet national and local electrical codes
     for indoor installation, and the resistance mus t be no less than 1000
     megohms per 1.6 km (1 mile).
  
 �   Sheath or jacket :  Must meet national and local electrical codes fo r
     indoor installation.
  
 �   Each pair must be twisted separately, with no le ss than two twists per
     30.5 cm (1 ft).  The pairs should be assembled to minimize crosstalk
     (interference between twisted pairs).
  
 Be sure your cable vendor certifies that the cable meets these
 specifications.  Contact your IBM Marketing Represe ntative or your dealer
 if you need assistance before ordering store loop c able.
  
 These specifications are primarily associated with electrical
 characteristics of the cable.  It is equally import ant that the cable is
 suitable for physical attachment to the data connec tors.
  
 Some cables may meet the electrical specifications,  yet may not be
 suitable for attachment to data connectors.  For th ese cables, use an
 adapter kit, IBM P/N 6428954, when attaching each d ata connector.
  
 All cables that are part of the IBM Cabling System meet these
 specifications and are approved for attachment to d ata connectors.  The
 following table lists additional cables that have b een tested for indoor
 installation as store loop cable for the IBM 4680 S tore System.  They meet
 the electrical specifications listed and are suitab le for use with IBM
 data connectors.  They may not necessarily meet the  requirements of
 Article 725 of the U.S. National Electrical Code.  Refer to "Cables that
 Meet Requirements of National Electrical Code Artic le 725" in
 topic 3.6.8.1  for information regarding store loop cable in area s in which
 the U.S. National Electrical Code applies.
  
 This list is only a guide.  There may be other cabl es that meet the
 electrical specifications and are suitable for atta chment to data
 connectors.  It remains the user's responsibility t o purchase, install,
 and maintain store loop cable that meets the specif ications listed here.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  3-5. Cable Suitable for Store Loop Cable                        ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Manufacturer or Supplier            ¦ Catalog or Part No.                ¦
 +------------------------------------+------------- ----------------------¦
 ¦ Belden                             ¦ 9855                              ¦
 +------------------------------------+------------- ----------------------¦
 ¦ Brand Rex                          ¦ T6173                             ¦
 +------------------------------------+------------- ----------------------¦
| ¦ IBM (specification only)           ¦ 5165886                           ¦
 +-------------------------------------------------- ----------------------+
  
  
 Figure 3-2  illustrates an example of store loop cable.  Not a ll store loop
 cable contains a drain wire and foil shield.
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 PICTURE 41
  
  
 Figure  3-2. Example of Store Loop Cable
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 3.6.8 Cabling for United States Installations
  
 Safety Notice:   The cable you install in your building must  meet certain
 safety requirements if your installation is in the U.S. where the National
 Electrical Code Article 725 is now in effect.
  
 Subtopics
 3.6.8.1  Cables that Meet Requirements of National Electric al Code Article 725
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 3.6.8.1 Cables that Meet Requirements of National E lectrical Code Article 725
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  3-6. IBM Cabling System                                         ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Cable Part Number      ¦ UL/NEC Rating           ¦ Suitable Installation  ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦ 4716748               ¦ CL2                    ¦ Type 1, Non-Plenum    ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦ 6339585               ¦ CL2R                   ¦ Type 1, Riser         ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦ 4716749               ¦ CL2P                   ¦ Type 1, Plenum        ¦
 +-------------------------------------------------- ----------------------¦
 ¦ UL/NEC:   Underwriters Laboratory/National Electrical Code              ¦
 +-------------------------------------------------- ----------------------+
  
 These cables are not available from IBM.  Your IBM Marketing
 Representative can provide you with the names of su ppliers.
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 3.6.9 Central Switch Panels
  
 Instead of loop wiring concentrators, you may choos e to install central
 switch panels where several lengths of store loop c able terminate.  These
 panels are applicable only  for radial store loop configurations.  They are
 not intended for serial store loop configurations.
  
 In a radial store loop configuration, you can run i ndividual lengths of
 store loop cable from a central switch panel to eac h point-of-sale
 terminal.  At the central panel, each cable termina tes at a switch.  You
 can insert or remove a terminal and its associated length of cable from
 the store loop simply by operating the switch.  Thi s is especially helpful
 in locating the problem when the store loop or a te rminal is suspected to
 be the source.
  
 By operating the switch for a particular terminal, you can completely
 disconnect that terminal and its length of store lo op cable, while leaving
 the remainder of the store loop intact.  If this re moves the cause of the
 problem, the store loop can operate while you isola te the specific trouble
 in the cable or in the terminal.
  
 In addition, the switch panel may provide circuitry  to enable you to group
 several cables and their terminals into subloops.  With this capability,
 you can easily switch an entire group of terminals in the subloop into or
 out of the store loop.  Each terminal in the subloo p can still operate
 under the control of its own individual switch as d escribed above.
  
 Switch panels are available from vendors in various  sizes to suit your
 needs.  Some switch panels contain only passive ele ments, such as terminal
 blocks or terminal strips, switches, and the wiring  that connects the
 terminal blocks to the switches.  Other switch pane ls include circuitry
 for generating test signals that can be transmitted  on the store loop.
 They may have some automatic functions or they may require manual
 intervention for some operations, depending on the design of the switch
 panel.  It is the user's responsibility to determin e that such devices are
 compatible with the IBM 4680 Store System.
  
 The switch panel should contain at least the follow ing:
  
 �   Entry points to terminate the individual store l oop cables that make
     the wiring readily accessible.  These are usual ly in the form of
     terminal strips or terminal blocks.  They provi de the termination
     point for each segment of store loop cable.
  
 �   Switches that permit you to connect or disconnec t individual terminals
     or groups of terminals to the store loop.
  
 �   Wiring or circuitry that connects the terminal b locks to the switches.
  
 �   Provision for grounding the braided shield in th e store loop cables.
  
  
 The switch panel should contain a sufficient quanti ty of unused positions
 to provide for future expansion and seasonal or spe cial sales.
  
 You should be sure that:
  
 �   The switch panel has terminal blocks and connect ions large enough to
     accommodate the size wires in the store loop ca ble.
  
 �   The screws and fittings can be used with convent ional tools carried by
     electricians.
  
 �   The switch panel must  be large enough for each store loop cable to
     enter the panel box and be routed to the approp riate terminal block.
  
     Each length of store loop cable contains four c ircuit wires (two
     twisted-pairs) and one braided shield.  Cables with outside diameters
     of 11 mm (7/16 in.) are not uncommon.  Some cab les are less flexible
     than others and have a more limited bending rad ius.  For example,
     cable suitable for use in plenums and air ducts  is often not as
     flexible as standard cable of the same wire siz e.
  
 �   The panel should provide strain relief for the s tore loop cables to
     avoid placing unnecessary strain on the wire co nnections.
  
 �   The switches should have high quality precious m etal contacts capable
     of reliable operation at the low energy levels of the store loop
     signal.
  
 �   The switch panel should have clear color-coded l abels for the wire
     termination points.  In addition, it should hav e clear labels on the
     outside of the switch panel box designating the  terminal positions and
     function of the switches.
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 The switch panel must meet national and local elect rical codes for indoor
 installation.

IBM 4680 Store System: Preparing Your Site
Central Switch Panels

¦ Copyright IBM Corp. 1988, 1992
3.6.9 - 2



 3.6.10 Maximum Allowable Distance Between Terminals  on a Store Loop
 The maximum allowable cable distance between "activ e" terminals on a store
 loop (those with power switched on) is 1220 m (4000  ft).  (The maximum
 allowable cable distance when using IBM Type 8 or T ype 9 cable is 490 m
 (1600 ft.)  Each active terminal receives the signa l on the store loop
 from the previous active terminal (or from the stor e controller, if the
 terminal is the first one on the store loop) and se nds it on to the next
 terminal.
  
 In radial store loop configurations, you must consi der the total  length of
 wire from one terminal to another.  (This length al so applies between the
 first terminal and the store controller and between  the last terminal and
 the store controller.)  Refer to Figure 3-3 in topic 3.6.11  and note that
 there are two twisted-pairs of wires in the store l oop cable.  The signal
 travels from the store controller to the Loop Wirin g Concentrator (LWC)
 over one twisted-pair of wires in that cable.  It t hen goes out to the
 first terminal over one twisted-pair of wires and r eturns to the LWC over
 the other twisted-pair in that cable.  It continues  out and back to each
 terminal, and finally goes back to the store contro ller to complete the
 store loop.
  
 Because the signal must travel from each terminal t o the LWC before going
 on to the next terminal, you must consider the tota l length of wire the
 signal must travel over in planning each cable segm ent.
  
 Figure 3-3  illustrates how to calculate distances between ter minals.  If
 either  Terminal B or Terminal C is powered off, the dista nce from any
 active terminal to another active terminal does not  exceed the maximum
 allowable distance of 1220 m (4000 ft).  If both  Terminal B and Terminal C
 are powered off, the distance between the active te rminals (Terminals A
 and D) is 1470 m (4800 ft).  This includes the tota l length of cable wires
 the signal must travel over to get from Terminal A to Terminal D.  In this
 example, this distance exceeds  the maximum allowable distance between
 active terminals.
  
 In a radial store loop configuration, you can disco nnect a segment of the
 store loop cable at the LWC and shorten the effecti ve wire length between
 two terminals.  When you unplug a segment of the st ore loop cable at the
 LWC, the self-shorting feature of the data connecto rs permits the signal
 to continue on through the LWC to the next data con nector.  For example,
 in Figure 3-3 , consider the effect of disconnecting the cable se gment
 going to Terminal B.  This removes 490 m (1600 ft) of wire; 245 m (800 ft)
 from the LWC to Terminal B and 245 m (800 ft) back to the LWC.  With
 Terminal B disconnected at the LWC, the signal from  Terminal A can go to
 the LWC and directly on to Terminal C.
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 3.6.11 Maximum Recommended Distance Between Termina ls
  
 To ensure satisfactory operation in the event of ou tages at the terminals,
 IBM recommends that you limit the maximum distance of cable between
 terminals to 610 m (2000 ft).  When using IBM Type 8 or Type 9 cable, we
 recommend that you limit the distance to 240 m (800  ft).
  
  
 PICTURE 42
  
  
 Figure  3-3. Example of Calculating Distances Betwe en Terminals
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 3.6.12 Maximum Number of Terminals on a Store Loop
  
 You can attach up to 64 4683- xx 1 terminals to a store loop.  However, you
 must consider the maximum number of terminals you c an attach and still
 maintain a high level of performance.  This is espe cially true when you
 consider that it is possible to attach a 4683- xx 2 terminal to each
 4683- xx 1 on the store loop.
  
 Some typical factors that may limit the number of t erminals you should
 attach to a store loop include the distance between  terminals, the number
 of transactions, and the activity per transaction.  Contact your IBM
 Marketing Representative or your dealer for assista nce in determining the
 maximum number of terminals you should attach to a store loop and still
 obtain satisfactory performance.
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 3.6.13 Radial Store Loop Configuration
  
 In most stores, the store loop is wired in a "radia l" configuration.  In
 this configuration, the store controller is wired t o a Loop Wiring
 Concentrator (LWC).  Each 4683- xx 1 terminal is connected by an individual
 leg of store loop cable to the same Loop Wiring Con centrator.  In this
 way, individual terminals can be connected to, or d isconnected from, the
 store loop without disrupting data flow on the stor e loop.
  
 IBM recommends the radial configuration for store l oops.  It can aid store
 personnel in problem determination efforts when a p roblem appears to be in
 the store loop.  In addition, it offers the most fl exibility for future
 expansion and for relocating point-of-sale terminal s.
  
  
 PICTURE 43
  
  
 Figure  3-4. Radial Store Loop Configuration
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 3.6.14 Serial Store Loop Configuration
  
 In some stores, the store loop may be wired in a "s erial" configuration.
 In this configuration, the store loop cable is rout ed from the store
 controller to a 4683- xx 1 terminal and on to each successive 4683- xx 1.
  
  
 PICTURE 44
  
  
 Figure  3-5. Serial Store Loop Configuration
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 3.7 Testing the Store Wiring
  
 User-provided and installed store wiring must be th oroughly tested when it
 is installed.  Testing procedures for the IBM Cabli ng System are described
 in the IBM Cabling System Planning and Installation Guide  and Using the
 IBM Cabling System with Communication Products .  These manuals describe
 test procedures using an IBM tester designed for th e IBM Cabling System
 and test procedures using an ohmmeter.
  
 The IBM Cabling System Catalog  contains a description, illustration, and
 information for ordering the tester.
  
 Appendix G of this manual contains test procedures for store l oop wiring
 and the wiring to connect a 4683- xx 2 terminal to a 4683- xx 1.
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 3.8 Terminal Numbers and Locations
  
 During the planning steps and in the configuration process, your personnel
 will assign an identifying number to each point-of- sale terminal.  The two
 charts in Figure 3-6  provide a convenient place to document information
 about the terminals.  You can make copies of the ch arts as needed.
  
 The IBM 4680 Store System:   Messages, Symptoms, and Problem Resolution
 Guide  provides problem determination procedures to help isolate store loop
 problems.  These procedures rely on accurate documentation reg arding the
 terminal number and the relative position of each t erminal on the store
 loop .  Be sure to document this information, as it will  be needed later if
 problems appear to be in the store loop.  To comple te the chart:
  
 �   Enter the number or designation of the appropria te store controller.
  
 �   The first column, labeled "Position on the Store  Loop", is numbered 1
     through 64 and provides a line to document info rmation about each
     terminal you plan to install.
  
 �   In the second column, enter the terminal number of the first 4683- xx 1.
     The terminal number is the 3-digit number your personnel assign.
  
 �   Enter the location and a nearby phone number for  each 4683- xx 1.
  
 �   If this 4683- xx 1 terminal has a 4683- xx 2 attached, enter the terminal
     number of the 4683- xx 2, its location, and a nearby phone number.
  
 �   Repeat these steps for the remaining terminals.
  
 The IBM Cabling System Catalog  provides information for ordering labels,
 which the installer can attach to the store loop co nnectors during
 installation of the store loop.
  
  
 PICTURE 45
  
  
 PICTURE 46
  
  
 Figure  3-6. Terminal Identification Chart
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 3.9 Data Flow Through a Store Loop
  
 Figure 3-7  illustrates a store loop connected to Loop Wiring
 Concentrators.  It shows the data path over the sto re loop, through data
 connectors that may or may not have a terminal conn ected.
  
 In the figure, the store loop originates at the pri mary store controller.
 The data path is to the backup store controller (if  one is present), and
 then to each terminal attached to the store loop.  In this example, only a
 few of the possible connections are used.  The path  continues to all
 attached terminals and then returns to the primary store controller,
 completing the loop.
  
 Note:   Whenever present, a backup store controller alway s goes in the
 FIRST position on the store loop, immediately follo wing the primary store
 controller.
  
 This figure illustrates a store loop using Loop Wir ing Concentrators.  The
 same concept of data flow also applies for a store loop that uses a
 central switch panel.  The data flow is from the pr imary store controller,
 to the central switch panel, and over individual ca ble segments to each
 terminal location.  From each terminal, the data fl ows back to the central
 switch panel, and finally completes the loop back t o the primary store
 controller.
  
  
 PICTURE 47
  
  
   Notes:
  
     - This illustration represents a typical store loop , using the IBM Loop Wiring Concentrator.   Your store loop may not be wired
       like this, but the position of your 4683s on the lo op and their relationship to the store controller w ill be similar.
     - The 4683-P can also be a 4683-001 or 4683-A01.   The 4683-002 can also be a 4683-A02.
     - The store controller transmits data to the first 4683 "down-loop' on the store loop.   This 4683 receives the data and
       passes it to the next 4683 "down-loop".   This continues with each 4683 receiving data from t he 4683 immediately
       "up-loop" from its position, and passing it on to t he next 4683 "down-loop".   The last 4683 "down-loop" passes the data
       back to the store controller.
  
  
 Figure  3-7. Illustration of the Data Path Over a S tore Loop
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 3.10 Store Controller Backup
  
 In an environment with only one store controller an d one store loop, there
 is no provision to continue normal operation if the  store controller fails
 or cannot function.  In this environment, if the st ore controller becomes
 unavailable, the point-of-sale terminals can still operate in an offline ,
 or standalone , mode.  They can perform some point-of-sale functi ons and
 maintain totals, but they cannot perform all the fu nctions possible when
 the store controller is operational.
  
 The IBM 4680 Store System provides the capability f or a backup store
 controller to take control of a store loop if the a ssigned store
 controller cannot function or is unavailable.  It d oes this using the
 optional Multiple Controller feature.  In addition,  it can use either the
 optional IBM PC Network or the optional IBM Token-R ing Network, which
 allow the store controllers to communicate with eac h other in managing the
 data files in the store controllers.  The backup  store controller monitors
 the activity on a store loop while performing its o ther assigned duties.
 If it detects that activity has stopped on the stor e loop it is
 monitoring, it will assume control of that store lo op.
  
 Each store controller contains at least one Store L oop Adapter, which
 enables it to communicate with the 4683- xx 1 terminals attached to its
 assigned store loop.  If it also has a second Store  Loop Adapter
 installed, it can control its assigned store loop a nd function as a backup
 store controller for another store loop.
  
 To use this backup capability, you assign a store c ontroller the primary
 responsibility for one store loop and connect this store loop to the first
 Store Loop Adapter.  Assign the same store controll er the backup
 responsibility for another store loop and connect t his store loop to the
 second Store Loop Adapter.
  
 Figure 3-8  illustrates how to connect store controllers for b ackup.  In
 this illustration, Store Controller A has primary r esponsibility for Store
 Loop A and attaches to a Loop Wiring Concentrator t hrough its first Store
 Loop Adapter (labeled Store Loop Adapter No.  1).  Two Loop Wiring
 Concentrators are coupled to provide connections fo r up to 13 4683- xx 1
 terminals.  Store Controller A's second Store Loop Adapter (labeled Store
 Loop Adapter No.  2) connects to the Loop Wiring Co ncentrator of Store
 Loop B, enabling Store Controller A to provide back up for Store Controller
 B.
  
 Store Controller B is connected in a comparable man ner to control its own
 store loop and to provide backup for Store Controll er A.  Note where the
 cable from each Store Loop Adapter No.  2 connects at the Loop Wiring
 Concentrator.  This places the backup store control ler in the first
 position  on the store loop, immediately following the prima ry store
 controller.
  
 The data flow through a Loop Wiring Concentrator is  from right-to-left.
 In this illustration, signals travel from Store Loo p Adapter No.  1 of
 Store Controller A to the Loop Wiring Concentrator,  then to the left to
 Store Loop Adapter No.  2 of the backup store contr oller (Store Controller
 B).  After going to the backup store controller, th e signals continue to
 the left through internal wiring in the Loop Wiring  Concentrator to
 connectors where point-of-sale terminals may be plu gged in.  After going
 to any additional Loop Wiring Concentrators, the si gnals return to Store
 Controller A to complete the store loop.  A compara ble circuit path exists
 from the Store Loop Adapter No.  1 in Store Control ler B.   Figure E-2 in
 topic E.3.1  provides a schematic view of the Loop Wiring Conce ntrators.
 You can use it to follow the data path through the Loop Wiring
 Concentrators.
  
 Note:   It is important to connect the Store Loop Adapter s and the store
 loops as shown in Figure 3-8 .  They must be connected in this manner for
 problem determination procedures.
  
  
 PICTURE 48
  
  
 Figure  3-8. Two Store Controllers Configured for B ackup
  
 Subtopics
 3.10.1  Examples of Store Controller Backup
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 3.10.1 Examples of Store Controller Backup
  
 Figure 3-9  illustrates four possible ways to configure store loops and
 store controllers for backup.  Example 1 illustrate s a store controller
 providing backup for another store controller.  Sto re controller B
 controls its store loop.  Store Controller A has no  store loop
 responsibility, except as a backup for Store Contro ller B.  If Store
 Controller B fails, Store Controller A will take co ntrol of the store
 loop.  In this example, both store controllers need  to have only one Store
 Loop Adapter installed.
  
 Example 2 illustrates two store controllers, each c ontrolling its own
 store loop while backing up the other's store loop.   Store Controller A
 controls its store loop through its first Store Loo p Adapter and monitors
 the activity on the other store loop through its se cond Store Loop
 Adapter.  If it detects that activity has stopped o n the store loop it
 monitors, it will take control of that store loop.  A comparable situation
 applies for Store Controller B.
  
 Example 3 illustrates Store Controllers A and B, ea ch controlling a store
 loop.  Store controller C has no store loop respons ibility of its own, but
 uses its two Store Loop Adapters to monitor the oth er store loops.  If
 either Store Controller A or B fails, Store Control ler C can take control
 of their store loop.  In this example, Store Contro llers A and B need to
 have only one Store Loop Adapter installed, while S tore Controller C must
 have both the first and second Store Loop Adapters installed.
  
 Example 4 illustrates three store controllers, each  one controlling its
 own store loop, while providing backup for another.   Store Controller A
 controls its store loop through its first Store Loo p Adapter and provides
 backup for Store Controller C through its second St ore Loop Adapter.
  
 Store Controller B controls its store loop through its first Store Loop
 Adapter and provides backup for Store Controller A through its second
 Store Loop Adapter.
  
 Store Controller C controls its store loop through its first Store Loop
 Adapter and provides backup for Store Controller B through its second
 Store Loop Adapter.
  
 As you can see in this example, you could place add itional store
 controllers to the right of Store Controller C and increase the number of
 store controllers in the chain.
  
  
 PICTURE 49
  
  
 Figure  3-9. Examples of Configuration for Store Co ntroller Backup
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 3.11 IBM PC Network
 The IBM 4680 Store System provides optional hardwar e and software to
 support communications between store controllers.  The IBM PC Network can
 link IBM 5170 Model 849 store controllers together in a network referred
 to as a local area network  (LAN).  When using this network, each store
 controller must have an IBM PC Network Adapter inst alled.
  
 The IBM PC Network includes coaxial cable and addit ional hardware to link
 the store controllers together.   Figure 3-10  illustrates three store
 controllers connected together through the IBM PC N etwork.
  
  
 PICTURE 50
  
  
 Figure  3-10. Store Controllers Connected to the IB M PC Network
  
 The IBM PC Network is a broadband local area networ k that allows multiple
 store controllers to communicate with each other.  Each store controller
 attaches to the network by coaxial cable to a devic e called an eight-way
 splitter, which provides a junction point for up to  eight store
 controllers.  Each store controller must be within a radius of 60 m (200
 ft) of an eight-way splitter.  The eight-way splitt er, in turn, connects
 to an IBM Translator Unit through a short coaxial c able.
  
 You can increase the distance between store control lers or link up to 72
 store controllers together.  The maximum distance p ossible between store
 controllers and the Translator Unit is 305 m (1000 ft).
  
 This section contains a brief description of the co mponents of the IBM PC
 Network.  You should refer to the IBM Personal Computer Hardware Reference
 Library, Technical Reference, PC Network , if you plan to install the IBM
 PC Network.  It contains detailed information regar ding hardware and
 software considerations.
  
 Subtopics
 3.11.1  Basic Components of the IBM PC Network
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 3.11.1 Basic Components of the IBM PC Network
  
 The basic components of the IBM PC Network are:
  
 �   An IBM PC Network Adapter, which must be present  in each store
     controller.
  
 �   An IBM Translator Unit.  It receives all transmi ssions from store
     controllers on the network, amplifies them, rai ses their frequency
     into a higher range, and retransmits them over the same coaxial cable.
  
 �   An IBM Base Expander, if you want to connect mor e than eight store
     controllers to the network or extend the distan ce between store
     controllers and the Translator Unit.
  
 �   IBM coaxial cable, which comes preassembled with  connectors.
  
 �   IBM Short, Medium, or Long Distance Kits, if you  want to connect more
     than eight store controllers to the network or extend the distance
     between store controllers and the Translator Un it.
  
 Figure 3-11  illustrates how the components of the IBM PC Netwo rk can be
 connected.  It illustrates the basic devices and th e kits that permit
 increased distances between store controllers.
  
  
 PICTURE 51
  
  
 Figure  3-11. IBM PC Network Components
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 3.12 IBM Token-Ring Network
 The IBM 4680 Store System provides optional hardwar e and software to
 support communications between store controllers.  The IBM Token-Ring
 Network can link IBM 5170 Model 849 Personal Comput er AT store controllers
 or IBM Personal System/2 store controllers together  in a LAN network.  To
 use this network, each store controller must have a n IBM Token-Ring
 Network Adapter installed.
  
 Subtopics
 3.12.1  Basic Components of the IBM Token-Ring Network
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 3.12.1 Basic Components of the IBM Token-Ring Netwo rk
  
 The basic components of the IBM Token-Ring Network are:
  
 �   An IBM Token-Ring Network PC Adapter Kit, which must be present in
     each store controller that you want to attach t o the network.
  
 �   An IBM Token-Ring Network Adapter Cable, which i s used to connect
     adapters in IBM PS/2s to the network
  
 �   The IBM Token-Ring Network 8228 Multistation Acc ess Unit, which is a
     wiring concentrator that allows up to eight att aching devices to have
     access to a ring
  
 �   An IBM Token-Ring Network 8218 Copper Repeater o r an IBM Token-Ring
     Network 8219 Optical Fiber Repeater, which incr ease the geographical
     coverage of the network.  These devices are opt ional.
  
 If you plan to install an IBM Token-Rink network, r efer to the IBM
 Token-Ring Network Introduction and Planning Guide  for a description of
 the network and instructions on planning for it.
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 3.13 Cables to Connect a 4683-xx2 to a 4683-xx1
  
 A 4683- xx 1 terminal on a store loop can have one 4683- xx 2 terminal
 attached.  The terminals can be connected with eith er:
  
 �   A preassembled cable for distances up to 20 m (6 5 ft)
 �   A user-provided cable, which can be up to 150 m (490 ft) long.
  
 Subtopics
 3.13.1  Preassembled Cables for Distances Up to 20 m (65 f t)
 3.13.2  User-Provided Cable for Distances Up to 150 m (490  ft)

IBM 4680 Store System: Preparing Your Site
Cables to Connect a 4683-xx2 to a 4683-xx1

¦ Copyright IBM Corp. 1988, 1992
3.13 - 1



 3.13.1 Preassembled Cables for Distances Up to 20 m  (65 ft)
  
 IBM has preassembled cables available to directly c onnect a 4683- xx 2
 terminal to a 4683- xx 1 terminal.  The cables are available in the
 following lengths:
  
 �   6 m (20 ft) long
 �   20 m (65 ft) long.
  
 The cables have modular connectors at both ends to attach directly to the
 rear of the base unit at each terminal.  When using  either of these
 cables, no other cable is required.
  
 Note:   Do not install either of these cables in a plenum  or air duct.
  
  
 PICTURE 52
  
  
 Figure  3-12. Preassembled Cable for Distances Up t o 20 m (65 ft)
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 3.13.2 User-Provided Cable for Distances Up to 150 m (490 ft)
  
 When the two terminals are separated by longer dist ances, you must provide
 and install a cable, similar to store loop cable, w ith a data connector at
 each end.  This cable can be up to a maximum length  of 150 m (490 ft).
  
 When using IBM Type 8 or Type 9 cable, the maximum distance is 60 m
 (200 ft).  Use the same type of cable and data conn ectors that are used
 with the IBM Cabling System (or equivalent).
  
 You can route the cable within the same building fr om one location to
 another, as in other cable runs and install a data connector at each end.
  
 When an Interconnect cable is ordered, two 4 m (13 ft) cables are shipped.
 They are used to connect the two terminals to your cable.
  
 Appendix F contains instructions for installing the cable to c onnect a
 4683- xx 2 terminal to a 4683- xx 1.  The cable and data connectors are
 described in the IBM Cabling System Planning and Installation Guide  and
 the IBM Cabling System Catalog .
  
  
 PICTURE 53
  
  
 Figure  3-13. User-Provided Cable to Connect a 4683 -xx2 to a 4683-xx1
  
 Notes:
  
 1.  Be sure to carefully label the data connectors you install, to avoid
     connecting the wrong attachment cable from a te rminal.
  
 2.  Do not connect a 4683- xx 2 terminal directly to the store loop.
     Problem determination can be difficult if you d o.
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 3.14 Lightning Protection for Outdoor Store Loop Ca ble
  
 IBM recommends that you do not run the store loop c able outside the
 building that contains the IBM 4680 Store System.  If you must run the
 cable outdoors, you must use cable that is suitable  for outdoor use.
  
 In addition, you must take certain precautions for protection from
 lightning.  It is impossible to provide complete pr otection from a direct
 lightning strike, or even a nearby strike.  However , some protective steps
 can be taken to minimize the damage from lightning.
  
 IBM has devices available that provide some measure  of protection to store
 loop cable that runs outside a building.  These dev ices, called surge
 suppressors, must be installed on the store loop ca ble at each point where
 the cable enters or leaves a building.  The IBM Cabling System Planning
 and Installation Guide  describes and provides information for installing
 IBM Type 1 outdoor cable, IBM P/N 4716734.  In addi tion, the manual
 describes and illustrates the procedures for instal ling and testing surge
 suppressors.  Information on ordering these compone nts can be found in the
 IBM Cabling System Catalog .
  
 In all cases, you should consult with competent ins tallers of lightning
 protection devices and be sure that local and natio nal electrical wiring
 code requirements are followed.  In addition, you s hould consult with an
 IBM Installation Planning Representative if you pla n to install any store
 loop cable outdoors.
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 4.0 Topic 4.  Planning the Communication Facilities
  
 Subtopics
 4.1  Communication Facilities
 4.2  Modems
 4.3  Data Coupler
 4.4  Line Attachment Types
 4.5  Exclusion-Key Telephone
 4.6  Ordering the Communication Facilities
 4.7  Communications for Emergency Software Maintenance
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 4.1 Communication Facilities
  
 To communicate with a host processor, the store con troller must have a
 communications link.  When the host processor is lo cated in the store, the
 connection can be made directly.
  
 When the host processor is in another location, mos t stores communicate
 over telephone lines.  In these stores, a device ca lled a modem connects
 the store controller to the telephone line and enab les the transmission of
 data.
  
 You must obtain and install a modem at both the sto re location and the
 host processor location.  Before ordering the modem , determine which type
 of telephone line you will use.
  
 Subtopics
 4.1.1  Nonswitched Line
 4.1.2  Switched Line
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 4.1.1 Nonswitched Line
  
 One type of telephone line you can use is a nonswit ched line.  It is a
 voice-grade private telephone line dedicated to com munication between the
 store controller and the host processor.  It may al so be referred to as a
 leased line.
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 4.1.2 Switched Line
  
 Another type of line uses the public switched telep hone network that is
 accessible to dial telephones and is referred to as  a switched line.  In
 the United States, the Federal Communications Commi ssion (FCC) requires
 that any device connected to the public switched te lephone network must be
 registered with the FCC.  Users in World Trade coun tries should review the
 requirements for connecting modems to a switched ne twork with their
 appropriate communication agencies.
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 4.2 Modems
  
 You must provide a modem at both the store controll er and host processor
 locations.  There are many modems available that op erate on either type of
 telephone line.  Your choice may depend on the oper ating speed, error
 handling capability, and other data transmission op tions.  You should
 review your modem requirements with your IBM Market ing Representative or
 other supplier of your modems.
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 4.3 Data Coupler
  
 Not all modems have been registered with the FCC.  If you plan to use a
 non-registered modem on a switched line, you must c onnect the modem to the
 switched line through an FCC-registered data couple r.  The term data
 coupler has replaced the term Data Access Arrangeme nt (DAA).
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 4.4 Line Attachment Types
  
 The FCC-registered modems and data couplers attach to the switched network
 by one of three FCC-defined types of attachment:
  
 �   Programmed type
 �   Fixed loss loop (FLL) type
 �   Permissive type.
  
 The type of attachment must be specified at the tim e the modem or data
 coupler is purchased.  The programmed and FLL types  are defined as data
 attachments.  They may be used only on data lines t hat connect directly to
 the telephone company central exchange.
  
 The permissive type of attachment is designed for u se on lines that go
 through a private branch exchange (PBX) or a key te lephone system (KTS),
 where data attachments are not allowed.
  
 Of the three types of attachments, the programmed t ype is preferred.  It
 provides optimum signal level into the network and it does not attenuate
 the signal being received from the network.  Regard less of the type of
 attachment, the user is responsible for determining  if the data
 transmission is satisfactory.
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 4.5 Exclusion-Key Telephone
  
 An exclusion-key telephone contains a switch or but ton that permits a user
 to switch between voice mode and data mode.  IBM re commends that you
 provide an exclusion-key telephone when using a swi tched line.  The
 telephone should be near the modem to aid personnel  at the store and host
 processor locations in problem determination.  Excl usion-key telephones
 are available from suppliers of communication hardw are.
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 4.6 Ordering the Communication Facilities
  
 Once you determine the type of modem and telephone facilities you will
 use, you must order the telephone service and conne ction.  If necessary,
 you must order a data coupler that has been registe red with the FCC.
  
 The procedures described here for ordering communic ation facilities apply
 to the United States.  Users in World Trade countri es should review their
 communication requirements with their IBM Marketing  Representative and the
 appropriate communication agency.
  
 Subtopics
 4.6.1  How to Order the Telephone Connection for a Nonswi tched Line
 4.6.2  How to Order the Telephone Connection for a Switch ed Line
 4.6.3  How to Order a Programmed or Fixed Loss Loop Data Coupler
 4.6.4  How to Order the Telephone Connection for a Permis sive Data Coupler
 4.6.5  How to Order an Exclusion-Key Telephone
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 4.6.1 How to Order the Telephone Connection for a N onswitched Line
  
 Specify a connection for a nonswitched (private) vo ice grade line for data
 if you plan to use an IBM modem.  If you plan to us e a non-IBM modem,
 refer to the manufacturer's recommendations when or dering the telephone
 facilities.
  
 It is important that you order the telephone facili ties as early as
 possible to be sure the correct type of service and  connector can be
 installed when needed.
  
 You should consider locating a regular telephone ne ar the modem to aid
 store personnel and host processor personnel in pro blem determination.
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 4.6.2 How to Order the Telephone Connection for a S witched Line
 If you plan to use a switched line telephone facili ty, you must provide
 certain information to the telephone company at the  time you order the
 service.
  
 �   Request a data line for FCC-registered equipment  for data transmission
     at 1200 bps or greater.
  
 �   Provide the following information about the mode m or data coupler to
     the telephone company:
  
     -   The device name, manufacturer, and model nu mber
     -   The FCC registration number
     -   The ringer equivalence number (REN)
     -   The type of data jack required.
  
         The FCC registration number and the ringer equivalence number is
         on the modem or data coupler and is availab le from the supplier.
  
 �   Order a telephone connection for the modem or da ta coupler.  The
     telephone company usually refers to this connec tion as a data jack .
     Depending on the type of modem or data coupler,  you will need one of
     the following types of data jacks:
  
     -   Registered jack number RJ45S, which is a pr ogrammed type of data
         jack
  
     -   Registered jack number RJ41S, which has a s witch to enable it to
         operate either as a programmed type or as a  fixed loss loop type
         data jack.
  
 Notes:
  
 1.  The telephone company will install an RJ41S or RJ45S data jack on a
     line specified for use as a data line.  Only li nes that terminate at a
     telephone company central exchange can be speci fied as data lines.
     Extensions from a user-owned or telephone-compa ny-owned private branch
     exchange (PBX) or key telephone system (KTS) ca nnot be considered as
     data lines.
  
 2.  The data jack should be located next to the mod em or data coupler and
     within 1.8 m (6 ft) of an electrical outlet.
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 4.6.3 How to Order a Programmed or Fixed Loss Loop Data Coupler
  
 If you plan to use a modem that has not been regist ered with the FCC, you
 must order a data coupler.  Provide the following i nformation to your
 supplier:
  
 �   Depending on the type of modem you will use, spe cify a data coupler of
     either the programmed or fixed loss loop type w hose modem protective
     interface is equivalent to the USOC type CBS.
  
 �   Specify the service as:  "Manual Originate/Autom atic Answer".
  
 The supplier of the data coupler can provide you wi th the FCC registration
 number and the ringer equivalence number.  You must  provide this
 information to the telephone company when you order  the telephone
 connection.
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 4.6.4 How to Order the Telephone Connection for a P ermissive Data Coupler
  
 If you plan to connect your modem to a switched lin e through a user-owned
 or telephone company-owned private branch exchange (PBX) or key telephone
 system (KTS), you cannot use either a programmed or  fixed loss loop data
 coupler.  Instead, you must use a "permissive" data  coupler.  This type of
 coupler limits the signal level to prevent possible  interference with
 other voice communications within the PBX or key te lephone system.  It is
 not as reliable for data transmission as a data lin e, as described earlier
 in this topic.  If the quality of data transmission  is unacceptable, you
 may want to consider the installation of a data lin e to bypass the PBX or
 key telephone system.
  
 When using a permissive data coupler, you must orde r a voice jack,
 registered jack number RJ11C, rather than the RJ41S  or RJ45S data jack.
 The type of voice jack you need depends on the requ irements of the
 permissive data coupler.  Provide the following inf ormation about the
 modem or data coupler to the telephone company:
  
 �   The device name, manufacturer, and model number
 �   The FCC registration number
 �   The ringer equivalence number (REN).
  
     The FCC registration number and the ringer equi valence number is on
     the data coupler and is available from the supp lier.
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 4.6.5 How to Order an Exclusion-Key Telephone
 The exclusion-key telephone should meet the require ments of EIA RS514
 (telephone exclusion-key standard).  It may be eith er a Type 503, for use
 with pulse-dialing (rotary) facilities, or a Type 2 503, for use with
 Dual-Tone Multi-Frequency (DTMF) push button tone-d ialing facilities.
  
 In the US, the exclusion-key telephone may be avail able with several
 options.  When you order it, specify the following options:
  
 �   Data set controls the line
 �   Aural monitoring provided
 �   Touch-tone dial or rotary dial, as appropriate
 �   Voice mode indication.
  
 As with other devices, the exclusion-key telephone must be registered with
 the FCC.  Provide the FCC registration number and t he ringer equivalence
 number to the telephone company when you order the telephone jack.  These
 numbers are on the telephone or are available from the supplier.
  
 Order a registered jack number, RJ36X series jack, from the telephone
 company to connect this phone.  They will install t he jack between the
 telephone line and the RJ41S or RJ45S data jack.  I f the modem is a
 permissive type, they will install a connecting arr angement.  The 6-pin
 modular plug on the modem will connect to the RJ45S  data jack.
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 4.7 Communications for Emergency Software Maintenan ce
  
 IBM offers an optional software maintenance service  in which a store
 controller can communicate with an IBM Field Suppor t Center.  This service
 can enable IBM software personnel to provide emerge ncy diagnostic
 assistance and to apply emergency corrections to so ftware problems.
  
 This type of communication is usually done at the c entral, or host
 location that is responsible for software maintenan ce for the store
 system.  If you plan to use this service, you must provide a switched line
 telephone and a modem capable of operating over tha t line.  You can use
 this line for initiating dial-up communications to the IBM support center.
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 A.0 Appendix A.  World Trade Considerations
  
 Subtopics
 A.1  Accessories for Use in European Countries
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 A.1 Accessories for Use in European Countries
  
 For European single-device boxes, kits containing  1  a Type 1W faceplate
 and  2  a data connector mounting plate are available as part of the IBM
 Cabling System.  Any of several types of European f aceplates can be used
 instead of the part provided in the kit.  Two of th ese are available from
 IBM, which are:
  
 �   Type 1 faceplate (87 mm square) and mounting pla te (kit IBM P/N
     6091048)
  
 �   Type 1W faceplate (80 mm square) and mounting pl ate (kit IBM P/N
     6091049).
  
  
 PICTURE 54
  
  
 Figure  A-1. Faceplate and Mounting Plate for Use i n European Countries
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| B.0 Appendix B.  Expendable Supplies and Replaceabl e Parts
| You should plan to have expendable supplies availab le for both the store
| controller and the point-of-sale terminals.  In add ition, several
| replaceable parts, such as print heads and batterie s are available and
| should be stocked according to your needs.  This se ction describes some of
| the supplies and parts, and tells how to order them .
  
 Subtopics
 B.1  How to Order Expendable Supplies
 B.2  How to Order Replaceable Parts
 B.3  Replacement Locks Serial Numbers and Part Numbers

IBM 4680 Store System: Preparing Your Site
Appendix B.  Expendable Supplies and Replaceable Parts

¦ Copyright IBM Corp. 1988, 1992
B.0 - 1



| B.1 How to Order Expendable Supplies
  
| In the U.S., order expendable supplies from IBM Dir ect, telephone
| 800-IBM-2468.  In IBM World Trade countries, order from IBM Direct if it
| is available in your country.  If IBM Direct is not  available in your
| country, order through your IBM Marketing Represent ative or your dealer.
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-1. Expendable Supplies                                        ¦
 +-------------------------------------------------- ----------------------¦
| ¦ Item                                          ¦ IBM Part Number          ¦
 +----------------------------------------------+--- ----------------------¦
| ¦ Ribbon Cartridges (Point of Sale Printer     ¦ 44 83015 (black ink)     ¦
| ¦ Model 1 or 2)                                ¦ 10 40247 (purple ink)    ¦
 +----------------------------------------------+--- ----------------------¦
| ¦ Ribbon Cartridges (Point of Sale Printer     ¦ 10 40888 (black ink)     ¦
| ¦ Model 3)                                     ¦ 10 40875 (purple ink)    ¦
| ¦                                              ¦ 10 40900 (black          ¦
| ¦                                              ¦ Au to-Inking (*) )        ¦
 +----------------------------------------------+--- ----------------------¦
| ¦ Roll Paper (Point of Sale Printer Model 1,   ¦ 43 2767 (1 Case, 50      ¦
| ¦ 2, or 3)                                     ¦ Ro lls per Case)         ¦
 +----------------------------------------------+--- ----------------------¦
| ¦ 5-1/4 inch - Type 2HC Diskettes              ¦ 61 09660 (Box of 10)     ¦
| ¦ (IBM Personal Computer AT)                   ¦                         ¦
 +----------------------------------------------+--- ----------------------¦
| ¦ 5-1/4 inch - Type 2D Diskettes               ¦ 60 23450 (Box of 10)     ¦
| ¦ (IBM Personal Computer AT)                   ¦                         ¦
 +----------------------------------------------+--- ----------------------¦
| ¦ 3-1/2 inch - 2.0 Mb High Density Diskettes   ¦ 64 04078 (Box of 10)     ¦
| ¦ (IBM Personal System/2)                      ¦                         ¦
 +-------------------------------------------------- ----------------------+
  
 Subtopics
 B.1.1  Ribbon Cartridge for Point of Sale Printer Model 1 , 2, or 3
 B.1.2  Ribbons for a Printer Attached to the Store Contro ller
 B.1.3  Roll Paper for Point of Sale Printer Model 1, 2, o r 3
 B.1.4  Additional Forms for Point of Sale Printer Model 1  or 2
 B.1.5  Additional Forms for Point of Sale Printer Model 3
 B.1.6  Paper for a Printer Attached to the Store Controll er
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| B.1.1 Ribbon Cartridge for Point of Sale Printer Mo del 1, 2, or 3
  
| A ribbon cartridge is shipped with the printer cabl e.  Replacement ribbon
| cartridges are available, that the salesperson can install.  You should
| maintain a supply of spare ribbon cartridges at eac h store.
  
| Note:   Use the IBM printer ribbons listed in Table B-1 in topic B.1 or
| other equivalent ribbons that use dye-based ink.  T he use of
| carbon-particle ribbons or other ribbons that are n ot equivalent to the
| IBM ribbons will affect print head life and print q uality.
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| B.1.2 Ribbons for a Printer Attached to the Store C ontroller
  
| If you plan to have a printer attached to the store  controller, you should
| have spare ribbons available.  Refer to the documen tation for your printer
| for the ribbon part number.
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| B.1.3 Roll Paper for Point of Sale Printer Model 1,  2, or 3
  
| Two rolls of paper are shipped with the printer cab le.  One for the
| journal print station and the other for the documen t insert/customer
| receipt station.  For additional rolls, you can ord er the IBM part numbers
| listed in Table B-1 in topic B.1  or equivalent.  Both print stations use
| standard adding machine roll paper.  The roll paper  must meet the
| specifications in the following table.
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-2. Specifications - Roll Paper for Point  of Sale Printers     ¦
 +-------------------------------------------------- ----------------------¦
| ¦ Width        ¦ 69.85 +0.5 mm -0.76 mm (2.75 +0.02  in. -0.03 in.)       ¦
| ¦              ¦ The maximum the core may protrude on either side is     ¦
| ¦              ¦ 0.76 mm (0.030 in.).                                    ¦
 +--------------+----------------------------------- ----------------------¦
| ¦ Outside      ¦ 89 mm (3.5 in.) Maximum (Model 1 o r 2)                  ¦
| ¦ Diameter     ¦ 81 mm (3.2 in.) Maximum (Model 3)                       ¦
 +--------------+----------------------------------- ----------------------¦
| ¦ Thickness    ¦ 0.076 ±10% (0.003 ±10%)                                 ¦
 +--------------+----------------------------------- ----------------------¦
| ¦ Weight       ¦ 61 grams/m² (16 lb)                                     ¦
 +--------------+----------------------------------- ----------------------¦
| ¦ Grade        ¦ Service or High Grade (Economy or Bond)                 ¦
 +--------------+----------------------------------- ----------------------¦
| ¦ Attachment   ¦ The inner end of the roll must be secured by a          ¦
| ¦              ¦ reverse-tuck-start with a 19 mm (0 .75 in.) maximum fold ¦
| ¦              ¦ back.  Paper must not be attached to the core in any     ¦
| ¦              ¦ way.                                                    ¦
 +--------------+----------------------------------- ----------------------¦
| ¦ Splices      ¦ There must be no splices within th e paper roll.         ¦
 +--------------+----------------------------------- ----------------------¦
| ¦ Marking      ¦ Dye stripes must be on the paper b eginning 122 ±15 cm   ¦
| ¦              ¦ (48 ±6 in.) from the inner end of the roll and          ¦
| ¦              ¦ extending to within 30 cm (12 in.)  of the end of the    ¦
| ¦              ¦ roll.                                                   ¦
 +--------------+----------------------------------- ----------------------¦
| ¦ Core         ¦ Core material and center hole diam eter are optional.    ¦
 +-------------------------------------------------- ----------------------+
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| B.1.4 Additional Forms for Point of Sale Printer Mo del 1 or 2
  
| The use of printed forms at the document insert sta tion is optional.  The
| following specifications apply to forms that may be  used at the document
| insert station.
  
 +-------------------------------------------------- --------------------------------------+
| ¦ Table  B-3. Specifications - Document Insert Form s                                     ¦
 +-------------------------------------------------- --------------------------------------¦
| ¦   Paper - Size      ¦   Single-Part Form -   216 mm x 330 mm (8.5 in. x 13 in.)           ¦
| ¦                    ¦                       is the recommended maximum.                  ¦
 ¦                    ¦                                                                   ¦
| ¦                    ¦                       69.9 mm x 152.4 mm (2.75 x 6 in.)            ¦
| ¦                    ¦                       is the recommended minimum.                  ¦
 ¦                    ¦                                                                   ¦
| ¦                    ¦                       69.9 mm x 82.5 mm (2.75 in. x 3.25 in.)      ¦
| ¦                    ¦                       is the minimum single-part form that         ¦
| ¦                    ¦                       can be used but it will only allow           ¦
| ¦                    ¦                       approximately 3 lines of printing.           ¦
 ¦                    ¦                                                                   ¦
| ¦                    ¦   Multipart Form    -   216 mm x 330 mm (8.5 in. x 13 in.)           ¦
| ¦                    ¦                       is the recommended maximum.                  ¦
 ¦                    ¦                                                                   ¦
| ¦                    ¦                       82.5 mm x 187.3 mm (3.25 in. x 7.37 in.)     ¦
| ¦                    ¦                       is the recommended minimum.                  ¦
 +--------------------+----------------------------- --------------------------------------¦
| ¦   Tab Card - Size   ¦   82.5 mm x 123.2 mm (3.25 in. x 4.85 in.)                         ¦
 ¦                    ¦                                                                   ¦
| ¦            Weight   ¦   57 to 90 grams/m² (15 to 24 lb) Paper or Tab Card S tock          ¦
 ¦                    ¦                                                                   ¦
| ¦         Thickness   ¦   0.0762 mm (0.003 in.) paper to 0.2 mm (0.008 in.)                ¦
| ¦                    ¦   Ledger Card Stock Maximum (uncoated card stock only )             ¦
 +-------------------------------------------------- --------------------------------------+
  
 Subtopics
 B.1.4.1  Multipart Forms for Point of Sale Printer Model 1 or 2
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| B.1.4.1 Multipart Forms for Point of Sale Printer M odel 1 or 2
  
| Multipart forms may be used in the document insert station.  The maximum
| form thickness is 0.47 mm (0.0185 in.)
  
| Top fastening is recommended on all forms regardles s of size.  Fastening
| is permitted on the left side of forms that are a m inimum of 101.6 mm (4
| in.) wide.  Fastening on the right side is not perm itted.  Fastening must
| not extend more than 19.05 mm (.75 in.)  from the t op, bottom, or left
| edge of a form.
  
| When bottom fastening is used, printing must start at least 63.5 mm (2.5
| in.) from the fastening to help eliminate potential  document feeding
| problems.
  
| Note:   No staples or metal inserts may be used on any ar ea of the form
| that is inserted in the machine.  No holes or openi ngs are allowed on the
| form or its fastening.  Forms with pre-printed line s or boxes located in
| areas to be printed can be used.  However, the accu racy of printing
| between lines or in the boxes depends on the positi oning of the document
| by the operator.
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| B.1.5 Additional Forms for Point of Sale Printer Mo del 3
  
| The following specifications apply to forms that ma y be used for document
| insertion.
  
 +-------------------------------------------------- --------------------------------------+
| ¦ Table  B-4. Specifications - Document Insert Form s                                     ¦
 +-------------------------------------------------- --------------------------------------¦
| ¦   Paper - size      ¦   Single-part form -   216 mm x 330 mm (8.5 in. x 13 in.)           ¦
| ¦                    ¦                       is the recommended maximum.                  ¦
 ¦                    ¦                                                                   ¦
| ¦                    ¦                       82.5 mm x 69.9 mm (3.25 x 2.75 in.)          ¦
| ¦                    ¦                       is the recommended minimum.                  ¦
 ¦                    ¦                                                                   ¦
| ¦                    ¦                       69.9 mm (2.75 in.)                           ¦
| ¦                    ¦                       is the minimum width for check franking.     ¦
 ¦                    ¦                                                                   ¦
| ¦                    ¦   Multipart Form    -   216 mm x 330 mm (8.5 in. x 13 in.)           ¦
| ¦                    ¦                       is the recommended maximum.                  ¦
 ¦                    ¦                                                                   ¦
| ¦                    ¦                       82.5 mm x 69.9 mm (3.25 in. x 2.75 in.)      ¦
| ¦                    ¦                       is the recommended minimum.                  ¦
 +-------------------------------------------------- --------------------------------------+
  
 Subtopics
 B.1.5.1  Multipart Forms for Point of Sale Printer Model 3
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| B.1.5.1 Multipart Forms for Point of Sale Printer M odel 3
  
| Multipart forms may be used for document insertion.   The maximum form
| thickness is 0.47 mm (0.0185 in.)  when inserted in to the front of the
| printer and 0.25 mm (0.010 in.) when inserted into the top of the printer.
| The front sheet should not exceed 0.08 mm (0.003 in .) in thickness and if
| the multipart form contains card stock, the card st ock must be the last
| copy and not exceed 0.2 mm (0.008 in.) in thickness .  Also, the sheets of
| a multipart form should be the same size, not uneve n or stepped.
  
| Forms handling works best if the binding or glued e dge of the form goes
| into the printer first.  On all inserted forms, reg ardless of size, top or
| bottom binding (glued edge) is recommended dependin g on whether the
| document is inserted in the top or the front of the  printer.  When forms
| are inserted bind-edge-first, significantly less fo rm damage and jamming
| occur.
  
|     If multipart forms are inserted other than bind ing first, they can
|     curl and separate.  This is especially true whe n the edge of the form
|     opposite the binding is uneven or stepped.  Whe n the form curls and
|     separates, it can catch inside the printer, get  crumpled, and jam.
|     This causes lost time for the operator and term inal operations.
  
| We suggest that information about how to insert a f orm into the printer be
| printed on the top of form.  We also suggest that w hen printing on an
| inserted form, the printing be done on a blank sect ion of the form.  If
| printing is done inside boxes on the form, the boxe s should be three
| characters high and the margins should be three cha racters wide to allow
| for printer tolerances and operator variances.
  
| If it becomes necessary to print on a damaged form,  the printer works best
| if the damaged part of the form remains outside the  printer.  Once the
| form is in place the operator can tell the applicat ion to print on the
| form by pressing the application's "print" key.
  
| No staples or metal inserts should be used on any a rea of the forms that
| are inserted in the machine and no holes or opening s are allowed on the
| forms or their fastening.
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| B.1.6 Paper for a Printer Attached to the Store Con troller
  
| If you plan to have a printer attached to the store  controller, you should
| plan to have a supply of paper.  Refer to the docum entation for your
| printer to determine the type and size of paper to use.
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| B.2 How to Order Replaceable Parts
  
| In the U.S., see your IBM Marketing Representative or your dealer for the
| address for ordering these parts.  In World Trade c ountries, order from
| IBM Direct if it available in your country.  If IBM  Direct is not
| available in your country, order through your IBM M arketing Representative
| or your dealer.
  
| Note:   Replaceable parts identified for the MSR are also  for the
| dual-track MSR and the low-profile dual-track MSR.
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-5. Miscellaneous Replaceable Parts                            ¦
 +-------------------------------------------------- ----------------------¦
| ¦ Item                                                  ¦ IBM Part Number  ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ Battery for 4683- xx 1 Storage Retention               ¦ 4783928         ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ Cash Till with Fixed Bill Dividers (Without Cover )   ¦ 4783879         ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ Cash Till with Adjustable Bill Dividers (Without     ¦ 4783880         ¦
| ¦ Cover)                                               ¦                 ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ Cash Till Cover with Lock and Keys                   ¦ 6316718         ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ Print Head for Point of Sale Printer Model 1         ¦ 4483100 - or -  ¦
| ¦                                                      ¦ 25F6405         ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ Print Head for Point of Sale Printer Model 2         ¦ 25F6405         ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ Replacement Tip for the Magnetic Wand Reader         ¦ 1756864         ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ Test Card for the Single-Track MSR (One shipped w ith ¦ 4055210         ¦
| ¦ each MSR)                                            ¦                 ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ Test Card for the Dual-Track MSR (One shipped wit h   ¦ 90X9640         ¦
| ¦ each MSR)                                            ¦                 ¦
| ¦ Note:  The Single-Track MSR can also be tested with   ¦                 ¦
| ¦ this card.                                           ¦                 ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ Cleaning Card for MSRs                               ¦ 6019483         ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ Wrap Kit                                             ¦ 96X5047         ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ 4684 Wrap Plug                                       ¦ 96X4974         ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ 4684 Terminator Plug                                 ¦ 96X4975         ¦
 +-------------------------------------------------- ----+-----------------¦
| ¦ 4684 Baseband Network Cable Adapter                  ¦ 96X5037         ¦
 +-------------------------------------------------- ----------------------+
  
 Subtopics
 B.2.1  Storage Retention Battery for IBM 4683-xx1
 B.2.2  Print Head for Point of Sale Printer Model 1 or 2
 B.2.3  Cleaning Card for the Magnetic Stripe Reader
 B.2.4  Replaceable Parts for the 50-Key Keyboard or Combi ned Keyboard/Display
 B.2.5  Replaceable Parts for the Alphanumeric Keyboard
 B.2.6  Replaceable Parts for the ANPOS Keyboard
 B.2.7  Replaceable Parts for the Matrix Keyboard
 B.2.8  Replaceable Parts for the Enhanced Alphanumeric Ke yboard
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| B.2.1 Storage Retention Battery for IBM 4683-xx1
  
| The 4683- xx 1 point-of-sale terminals are shipped with a storag e retention
| battery, that the salesperson can replace.  The bat tery should remain
| useful for 2 to 4 years.
  
| Note:   The Storage Retention battery is a nickel-cadmium  battery.  Dispose
| of defective batteries according to your local gove rnment regulations.
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| B.2.2 Print Head for Point of Sale Printer Model 1 or 2
  
| A print head is shipped with the printer in the ini tial order.  (Printers
| that you receive as part of an exchange do not cont ain a print head.)
| Replacement print heads are available, that the sal esperson can replace
| without the use of tools.  If the availability of p rinters is critical,
| you should consider having a spare print head avail able.  The print head
| for the Model 2 printer can also be used in the Mod el 1 printer.
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| B.2.3 Cleaning Card for the Magnetic Stripe Reader
  
| The cleaning card is available for all MSR models.  The salesperson can
| occasionally pass the cleaning card through the rea der to clean the read
| head.
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| B.2.4 Replaceable Parts for the 50-Key Keyboard or Combined Keyboard/Display
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-6. Preprinted Label Sheets (50-Key Keybo ard or Combined       ¦
| ¦             Keyboard/Display)                                          ¦
 +-------------------------------------------------- ----------------------¦
| ¦                                                         ¦ IBM Part      ¦
| ¦ Item                                                     ¦ Number       ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (U.S. English)        ¦ 6316691      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Canadian Engli sh)    ¦ 6316691      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Canadian Frenc h)     ¦ 6316702      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Spanish)             ¦ 6316700      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Swedish)             ¦ 6316697      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Norway)              ¦ 6316698      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Dutch)               ¦ 6316696      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Danish)              ¦ 6316695      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Spanish)             ¦ 6317000      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Italian)             ¦ 6316699      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (French)              ¦ 6316693      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (German)              ¦ 6316692      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (U.K. English)        ¦ 6316694      ¦
 +-------------------------------------------------- ----------------------+
  
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-7. Blank Label Sheets (50-Key Keyboard o r Combined            ¦
| ¦             Keyboard/Display)                                          ¦
 +-------------------------------------------------- ----------------------¦
| ¦                                                         ¦ IBM Part      ¦
| ¦ Item                                                     ¦ Number       ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (white)                              ¦ 63X5179      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (yellow)                             ¦ 63X5180      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (red)                                ¦ 63X5181      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (blue)                               ¦ 63X5182      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (green)                              ¦ 63X5183      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (tan)                                ¦ 63X5184      ¦
 +-------------------------------------------------- ----------------------+
  
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-8. Miscellaneous Devices (50-Key Keyboar d or Combined         ¦
| ¦             Keyboard/Display)                                          ¦
 +-------------------------------------------------- ----------------------¦
| ¦                                 ¦           ¦ Package    ¦ IBM Part      ¦
| ¦ Item                             ¦ Height     ¦ Quantity   ¦ Number       ¦
 +---------------------------------+-----------+---- -------+--------------¦
| ¦ Single Lens                     ¦ Standard  ¦ 50        ¦ 63X5169      ¦
 +---------------------------------+-----------+---- -------+--------------¦
| ¦ Double Lens                     ¦ Standard  ¦ 25        ¦ 63X5170      ¦
 +---------------------------------+-----------+---- -------+--------------¦
| ¦ Single Lens                     ¦ Raised    ¦ 25        ¦ 63X5171      ¦
 +---------------------------------+-----------+---- -------+--------------¦
| ¦ Double Lens                     ¦ Raised    ¦ 25        ¦ 63X5172      ¦
 +---------------------------------+-----------+---- -------+--------------¦
| ¦ Single Keybutton                ¦ Raised    ¦ 25        ¦ 63X5173      ¦
 +---------------------------------+-----------+---- -------+--------------¦
| ¦ Key Shield                      ¦           ¦ 10        ¦ 63X5174      ¦
 +---------------------------------+-----------+---- -------+--------------¦
| ¦ Keybutton Removal Tool          ¦           ¦ 3         ¦ 63X5175      ¦
 +-------------------------------------------------- ----------------------+
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| B.2.5 Replaceable Parts for the Alphanumeric Keyboa rd
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-9. Preprinted Label Sheets (Alphanumeric  Keyboard)            ¦
 +-------------------------------------------------- ----------------------¦
| ¦                                                         ¦ IBM Part      ¦
| ¦ Item                                                     ¦ Number       ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (U.S. English)        ¦ 76X0060      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Canadian Frenc h)     ¦ 76X0051      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Spanish)             ¦ 76X0052      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Swedish)             ¦ 76X0067      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Norway)              ¦ 76X0055      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Danish)              ¦ 76X0056      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (French)              ¦ 76X0051      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (Swiss)               ¦ 76X0068      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (German)              ¦ 76X0054      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Preprinted Keybutton Label Sheets (U.K. English)        ¦ 76X0060      ¦
 +-------------------------------------------------- ----------------------+
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| B.2.6 Replaceable Parts for the ANPOS Keyboard
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-10. Preprinted Label Sheets (ANPOS Keybo ard)                  ¦
 +-------------------------------------------------- ----------------------¦
| ¦ Item                                      ¦ IBM Part Number              ¦
 +------------------------------------------+------- ----------------------¦
| ¦ Preprinted LED Label Sheets (U.S.        ¦ IBM P/ N 25F6352 (left side  ¦
| ¦ English)                                 ¦ of key board)                ¦
| ¦                                          ¦ IBM P/ N 25F6353 (right side ¦
| ¦                                          ¦ of key board)                ¦
 +------------------------------------------+------- ----------------------¦
| ¦ Preprinted LED Label Sheets (Canadian    ¦ IBM P/ N 25F6348 (left side  ¦
| ¦ French)                                  ¦ of key board)                ¦
| ¦                                          ¦ IBM P/ N 25F5159 (right side ¦
| ¦                                          ¦ of key board)                ¦
 +------------------------------------------+------- ----------------------¦
| ¦ Preprinted LED Label Sheets (Spanish)    ¦ IBM P/ N 25F6358 (left side  ¦
| ¦                                          ¦ of key board)                ¦
| ¦                                          ¦ IBM P/ N 25F5162 (right side ¦
| ¦                                          ¦ of key board)                ¦
 +------------------------------------------+------- ----------------------¦
| ¦ Preprinted LED Label Sheets (French)     ¦ IBM P/ N 25F6347 (left side  ¦
| ¦                                          ¦ of key board)                ¦
| ¦                                          ¦ IBM P/ N 25F5158 (right side ¦
| ¦                                          ¦ of key board)                ¦
 +------------------------------------------+------- ----------------------¦
| ¦ Preprinted LED Label Sheets (German)     ¦ IBM P/ N 25F6357 (left side  ¦
| ¦                                          ¦ of key board)                ¦
| ¦                                          ¦ IBM P/ N 25F5161 (right side ¦
| ¦                                          ¦ of key board)                ¦
 +------------------------------------------+------- ----------------------¦
| ¦ Preprinted LED Label Sheets (U.K.        ¦ IBM P/ N 25F6359 (left side  ¦
| ¦ English)                                 ¦ of key board)                ¦
| ¦                                          ¦ IBM P/ N 25F5163 (right side ¦
| ¦                                          ¦ of key board)                ¦
 +-------------------------------------------------- ----------------------+
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| B.2.7 Replaceable Parts for the Matrix Keyboard
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-11. Blank Label Sheets (Matrix Keyboard)                       ¦
 +-------------------------------------------------- ----------------------¦
| ¦                                                         ¦ IBM Part      ¦
| ¦ Item                                                     ¦ Number       ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (white)                              ¦ 76X0120      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (yellow)                             ¦ 76X0121      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (red)                                ¦ 76X0122      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (blue)                               ¦ 76X0123      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (green)                              ¦ 76X0124      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank Label Sheets (tan)                                ¦ 76X0125      ¦
 +-------------------------------------------------- ----------------------+
  
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-12. Overlays and Devices (Matrix Keyboar d)                    ¦
 +-------------------------------------------------- ----------------------¦
| ¦                                                         ¦ IBM Part      ¦
| ¦ Item                                                     ¦ Number       ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Protective Overlay Shield                               ¦ 76X0128      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Paper Overlay                                           ¦ 76X0129      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Keybutton Removal Tool                                  ¦ 1647720      ¦
 +-------------------------------------------------- ----------------------+
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| B.2.8 Replaceable Parts for the Enhanced Alphanumer ic Keyboard
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-13. Key Caps and Inserts (Enhanced Alpha numeric Keyboard)     ¦
 +-------------------------------------------------- ----------------------¦
| ¦                                                         ¦ IBM Part      ¦
| ¦ Item                                                     ¦ Number       ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank light key caps                                    ¦ 1351710      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Blank dark key caps                                     ¦ 1351728      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Clear key caps                                          ¦ 6341707      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Paper Inserts                                           ¦ 6341704      ¦
 +-------------------------------------------------- -------+--------------¦
| ¦ Key cap removal tool                                    ¦ 1351717      ¦
 +-------------------------------------------------- ----------------------+
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| B.3 Replacement Locks Serial Numbers and Part Numbe rs
  
| Table B-14  is a list of the IBM lock serial numbers and part numbers for
| devices attached to the 4683 or 4684.  When replace ment locks are needed,
| order the part number that corresponds to the IBM l ock serial number
| stamped in your lock insert.  Two keys are included  with each lock insert.
| Replacement keys are not available separately.
  
 +-------------------------------------------------- ----------------------+
| ¦ Table  B-14. Lock Serial Numbers and Part Numbers                       ¦
 +-------------------------------------------------- ----------------------¦
| ¦ Type of Lock           ¦ IBM Lock Serial Number  ¦ IBM Part Number        ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦ Random Lock           ¦ MM750  through  MM925  ¦ 4783901               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦ Specific Lock         ¦ MM926                  ¦ 4783902               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM927                  ¦ 4783903               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM987                  ¦ 4783904               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM929                  ¦ 4783905               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM930                  ¦ 4783906               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM931                  ¦ 4783907               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM932                  ¦ 4783908               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM933                  ¦ 4783909               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM934                  ¦ 4783910               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM935                  ¦ 4783911               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM936                  ¦ 4783912               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM937                  ¦ 4783913               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM938                  ¦ 4783914               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM939                  ¦ 4783915               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM940                  ¦ 4783916               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM941                  ¦ 4783917               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM942                  ¦ 4783918               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM943                  ¦ 4783919               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM944                  ¦ 4783920               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦                       ¦ MM945                  ¦ 4783921               ¦
 +-----------------------+------------------------+- ----------------------¦
| ¦ Blank Insert          ¦ Blank                  ¦ 4783923               ¦
 +-------------------------------------------------- ----------------------+
  
 Subtopics
 B.3.1  Lock Installation and Removal Tools
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| B.3.1 Lock Installation and Removal Tools
  
| The following items are shipped with each store con troller or 4684.  Use
| them when you install or remove lock cylinders or b lank lock inserts.
| Order these parts in a kit (IBM P/N 4783922):
  
| �   Lock Cylinder Aligner (IBM P/N 4783941)
| �   Lock Installation-Removal Key (IBM P/N 4783943)
| �   Dummy Lock Insert Handle (IBM P/N 7231).
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 C.0 Appendix C.  Dimensions of Units and Devices
  
 This section provides dimensions of the machines an d individual devices.
 It also provides additional information and dimensi ons to help you plan
 the design of your checkout stations.  It includes the dimensions of
 connectors that are attached to device cables, to a id in routing cables to
 distributed devices.
  
  
 PICTURE 55
  
  
 Figure  C-1. IBM PS/2 Store Controller
  
  
  
 PICTURE 56
  
  
 Figure  C-2. IBM Personal Computer AT Store Control ler
  
  
  
                                 PICTURE 57
  
  
 Figure  C-3. IBM 4683 Point of Sale Terminal with M odel 1 or Model 2
              Printer
  
  
  
| PICTURE 58
  
  
| Figure  C-4. IBM 4683 Point of Sale Terminal with M odel 3 Printer
  
  
  
 PICTURE 59
  
  
 Figure  C-5. Security Base
  
  
  
 PICTURE 60
  
  
 Figure  C-6. Security Base for Integrating a 9-Inch  Monochrome Display
  
  
  
 PICTURE 61
  
  
 Figure  C-7. Base Unit
  
  
  
 PICTURE 62
  
  
 Figure  C-8. Cash Drawer
  
  
  
 PICTURE 63
  
  
 Figure  C-9. Flip-Top Cash Drawer
  
  
  
 PICTURE 64
  
  
 Figure  C-10. 40-Character Alphanumeric Display
  
  
  
 PICTURE 65
  
  
 Figure  C-11. Operator Display on a Tray Base
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 PICTURE 66
  
  
 Figure  C-12. Shopper Display on a Post
  
  
  
 PICTURE 67
  
  
 Figure  C-13. Shopper Display and Mounting Arm
  
  
  
 PICTURE 68
  
  
 Figure  C-14. 9-Inch Monochrome Display
  
  
  
 PICTURE 69
  
  
 Figure  C-15. IBM 8503 12-Inch Monochrome Display
  
  
  
 PICTURE 70
  
  
 Figure  C-16. IBM 8513 12-Inch Color Display
  
  
  
 PICTURE 71
  
  
 Figure  C-17. 50-Key Modifiable Keyboard
  
  
  
 PICTURE 72
  
  
 Figure  C-18. Alphanumeric Keyboard
  
  
  
 PICTURE 73
  
  
 Figure  C-19. ANPOS Keyboard
  
  
  
 PICTURE 74
  
  
 Figure  C-20. Matrix Keyboard
  
  
  
 PICTURE 75
  
  
 Figure  C-21. Combined Keyboard/Display
  
  
  
 PICTURE 76
  
  
 Figure  C-22. Hand-Held Bar Code Reader
  
  
  
                                 PICTURE 77
  
  
 Figure  C-23. Model 1 or Model 2 Printer
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|                                 PICTURE 78
  
  
| Figure  C-24. Model 3 Printer
  
  
  
  
  
  
 PICTURE 79
  
  
 Figure  C-25. IBM 3687 Checkout Scanner Model 2
  
  
  
 PICTURE 80
  
  
 Figure  C-26. IBM 3687 Checkout Scanner Model 2 Dim ensions (Top View)
  
  
  
 PICTURE 81
  
  
 Figure  C-27. IBM 3687 Checkout Scanner Model 2 Dim ensions (Front View)
  
  
  
 PICTURE 82
  
  
 Figure  C-28. IBM 3687 Checkout Scanner Model 2 Dim ensions (Rear View)
  
  
  
 PICTURE 83
  
  
 Figure  C-29. Lifting Strap and Optional Mounting B rackets
  
  
  
 PICTURE 84
  
  
 Figure  C-30. Optional Mounting Brackets Attached t o Scanner (End View)
  
  
  
 PICTURE 85
  
  
 Figure  C-31. Baffle for Checkout Scanner (World Tr ade Countries)
  
  
  
 PICTURE 86
  
  
 Figure  C-32. IBM 1520 Hand-Held Scanner
  
  
  
  
  
 The following figures provide the dimensions and we ight of the IBM 1520
 Hand-Held Scanner.  The dimensions are in millimete rs and (inches).
  
  
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  C-1. Dimensions and Weight of IBM 1520 Han d-Held Scanner Model  ¦
 ¦             A01                                                        ¦
 +-------------------------------------------------- ----------------------¦
 ¦ 1520 Model A01      ¦ Length      ¦ Width       ¦ Height      ¦ Weight      ¦
 +--------------------+------------+------------+--- ---------+------------¦
 ¦ Hand-Held Scanner  ¦ 200 (8)    ¦ 54 (2-1/8) ¦ 18 0        ¦ 567 g      ¦
 ¦                    ¦            ¦            ¦ (7 -1/8)    ¦ (20 oz)    ¦
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 +--------------------+------------+------------+--- ---------+------------¦
 ¦ Control Unit       ¦ 140        ¦ 120        ¦ 23  (7/8)   ¦ 426 g      ¦
 ¦                    ¦ (5-1/2)    ¦ (4-3/4)    ¦            ¦ (15 oz)    ¦
 +--------------------+------------+------------+--- ---------+------------¦
 ¦ Power Supply       ¦ 120        ¦ 79 (3-1/8) ¦ 63  (2-1/2) ¦ 850 g      ¦
 ¦                    ¦ (4-3/4)    ¦            ¦            ¦ (30 oz)    ¦
 +-------------------------------------------------- ----------------------+
  
  
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  C-2. Dimensions and Weight of IBM 1520 Han d-Held Scanner Model  ¦
 ¦             A02                                                        ¦
 +-------------------------------------------------- ----------------------¦
 ¦ 1520 Model A02      ¦ Length      ¦ Width       ¦ Height      ¦ Weight      ¦
 +--------------------+------------+------------+--- ---------+------------¦
 ¦ Hand-Held Scanner  ¦ 200 (8)    ¦ 54 (2-1/8) ¦ 18 0        ¦ 567 g      ¦
 ¦                    ¦            ¦            ¦ (7 -1/8)    ¦ (20 oz)    ¦
 +--------------------+------------+------------+--- ---------+------------¦
 ¦ Control Unit       ¦ 191        ¦ 140        ¦ 25  (1)     ¦ 624 g      ¦
 ¦                    ¦ (7-1/2)    ¦ (5-1/2)    ¦            ¦ (22 oz)    ¦
 +--------------------+------------+------------+--- ---------+------------¦
 ¦ Power Supply       ¦ 120        ¦ 79 (3-1/8) ¦ 63  (2-1/2) ¦ 850 g      ¦
 ¦                    ¦ (4-3/4)    ¦            ¦            ¦ (30 oz)    ¦
 +-------------------------------------------------- ----------------------+
  
  
  
 PICTURE 87
  
  
 Figure  C-33. Base Unit (Bottom Dimensions)
  
  
  
 PICTURE 88
  
  
 Figure  C-34. Cash Drawer (Bottom Dimensions)
  
  
  
 PICTURE 89
  
  
 Figure  C-35. Flip-Top Cash Drawer (Bottom Dimensio ns)
  
 Subtopics
 C.1  Cable Connector Dimensions for Distributed Devices
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 C.1 Cable Connector Dimensions for Distributed Devi ces
  
  
 PICTURE 90
  
  
  
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  C-3. Dimensions of Connectors on Distribut ed Device Cables      ¦
 +-------------------------------------------------- ----------------------¦
 ¦                                          ¦ Width    ¦ Length   ¦ Height   ¦
 ¦                                          ¦ mm      ¦ mm      ¦ mm      ¦
 ¦ Cable Connector To Distributed:           ¦ (in.)    ¦ (in.)    ¦ (in.)    ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Cash Drawer                              ¦ 17      ¦ 22      ¦  9      ¦
 ¦                                          ¦ (3/4)   ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Flip-Top Cash Drawer                     ¦ 17      ¦ 22      ¦  9      ¦
 ¦                                          ¦ (3/4)   ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ 40-Character Alphanumeric Display        ¦ 17      ¦ 22      ¦  9      ¦
 ¦                                          ¦ (3/4)   ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Operator Display                         ¦ 35      ¦ 40      ¦ 22      ¦
 ¦                                          ¦ (1-3/8 ) ¦ (1-5/8) ¦ (7/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Shopper Display                          ¦ 35      ¦ 40      ¦ 22      ¦
 ¦                                          ¦ (1-3/8 ) ¦ (1-5/8) ¦ (7/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ 9-Inch Monochrome Display                ¦ 70      ¦ 50      ¦ 40      ¦
 ¦                                          ¦ (3)     ¦ (2)     ¦ (1-5/8) ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ 8503 12-Inch Monochrome Display          ¦ 70      ¦ 50      ¦ 40      ¦
 ¦                                          ¦ (3)     ¦ (2)     ¦ (1-5/8) ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ 8513 12-Inch Color Display               ¦ 70      ¦ 50      ¦ 40      ¦
 ¦                                          ¦ (3)     ¦ (2)     ¦ (1-5/8) ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ 50-Key Modifiable Keyboard               ¦ 22      ¦ 22      ¦  9      ¦
 ¦                                          ¦ (7/8)   ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Alphanumeric Keyboard                    ¦ 22      ¦ 22      ¦ 9       ¦
 ¦                                          ¦ (7/8)   ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
| ¦ ANPOS Keyboard                           ¦ 22      ¦ 22      ¦ 9       ¦
| ¦                                          ¦ (7/8)   ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Matrix Keyboard                          ¦ 22      ¦ 22      ¦ 9       ¦
 ¦                                          ¦ (7/8)   ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Combined Keyboard/Display                ¦ 22      ¦ 22      ¦ 9       ¦
 ¦                                          ¦ (7/8)   ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Printer                                  ¦ 32      ¦ 22      ¦  9      ¦
 ¦                                          ¦ (1-1/4 ) ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Magnetic Wand Reader                     ¦ 32      ¦ 33      ¦ 21      ¦
 ¦                                          ¦ (1-1/4 ) ¦ (1-1/4) ¦ (7/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ IBM 3687 Checkout Scanner Model 2        ¦ 32      ¦ 22      ¦  9      ¦
 ¦                                          ¦ (1-1/4 ) ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ IBM 1520 Hand-Held Scanner Model A01     ¦ 32      ¦ 65      ¦ 17      ¦
 ¦                                          ¦ (1-1/4 ) ¦ (2-5/8) ¦ (3/4)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ IBM 1520 Hand-Held Scanner Model A02     ¦ 22      ¦ 22      ¦ 9       ¦
 ¦                                          ¦ (7/8)   ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Hand-Held Bar Code Reader                ¦ 17      ¦ 22      ¦  9      ¦
 ¦                                          ¦ (3/4)   ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ 4683- xx 2 (modular connector)             ¦ 17      ¦ 22      ¦  9      ¦
 ¦                                          ¦ (3/4)   ¦ (7/8)   ¦ (3/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Non-IBM Coin Dispenser                   ¦ 31      ¦ 49      ¦ 16      ¦
 ¦                                          ¦ (1-1/4 ) ¦ (2)     ¦ (5/8)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Non-IBM OCR Reader                       ¦ 55      ¦ 65      ¦ 17      ¦
 ¦                                          ¦ (2/1/4 ) ¦ (2-5/8) ¦ (3/4)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Non-IBM Scale                            ¦ 55      ¦ 65      ¦ 17      ¦
 ¦                                          ¦ (2-1/4 ) ¦ (2-5/8) ¦ (3/4)   ¦
 +------------------------------------------+------- --+---------+---------¦
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 ¦ RS-232 Interface                         ¦ 55      ¦ 65      ¦ 17      ¦
 ¦                                          ¦ (2-1/4 ) ¦ (2-5/8) ¦ (3/4)   ¦
 +------------------------------------------+------- --+---------+---------¦
 ¦ Non-IBM Special Attachment Cable         ¦ 31      ¦ 49      ¦ 16      ¦
 ¦                                          ¦ (1-1/4 ) ¦ (2)     ¦ (5/8)   ¦
 +-------------------------------------------------- ----------------------+
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 D.0 Appendix D.  Power Plugs and Receptacles
  
 A power cord to match the most commonly used ac vol tage in your country
 will be shipped with the terminals.   Table D-1  identifies the type of plug
 shipped with the terminals to each country.   Figure D-1  illustrates the
 different types of plugs and receptacles.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  D-1. Types of Power Plugs                                       ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Country          ¦      Number      ¦ Country          ¦      Number     ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Australia       ¦          6       ¦ Italy           ¦        25       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Austria         ¦         18       ¦ Malaysia        ¦        23       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Argentina       ¦          2       ¦ Mexico          ¦         4       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Belgium         ¦         18       ¦ Netherlands     ¦        18       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Canada          ¦          4       ¦ New Zealand     ¦         6       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Chile           ¦         25       ¦ Norway          ¦        18       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Columbia        ¦          4       ¦ Peru            ¦         5       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Denmark         ¦         19       ¦ Philippines     ¦         4       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Finland         ¦         18       ¦ Singapore       ¦        23       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ France          ¦         18       ¦ South Africa     ¦        22       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Germany         ¦         18       ¦ Spain           ¦        18       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Guatemala       ¦          4       ¦ Sweden          ¦        18       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Hong Kong       ¦         23       ¦ Switzerland     ¦        24       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Indonesia       ¦         18       ¦ Thailand        ¦         5       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Ireland         ¦         23       ¦ United Kingd om  ¦        23       ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Israel          ¦         32       ¦ United State s   ¦       4,7       ¦
 +-------------------------------------------------- ----------------------+
  
  
  
 PICTURE 91
  
  
 Figure  D-1. Types of Plugs and Receptacles
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 E.0 Appendix E.  Store Loop and 4683-xx2 to 4683-xx 1 Wiring
  
 When installing new store loop cable, you can use c able that is part of
 the IBM Cabling System or other cable that is appro ved for use as store
 loop cable with the IBM 4680 Store System.
  
 Topic 3, "Planning the Store Wiring"  contains information regarding cable
 that is approved for use as store loop cable.  The IBM Cabling System
 Planning and Installation Guide  and Using the IBM Cabling System with
 Communication Products  provide instructions for installing and testing th e
 IBM Cabling System cable and accessories.  These bo oks include information
 on equipment racks and distribution panels, not ava ilable from IBM.
  
 You should provide the electrical contractor with a  layout of the store.
 It should show the location of equipment, location and type of required
 power receptacles, and how the store loop cables sh ould be routed.
  
 Subtopics
 E.1  Splices in the Store Loop Cable
 E.2  Protecting the Store Loop Cable From Accidental Da mage
 E.3  Installing a Radial Store Loop
 E.4  Installing a Serial Store Loop
 E.5  Procedure to Install Two Cables in Housing
 E.6  Modifying Existing Store Loop Wiring
 E.7  Connecting 4683-xx2 Terminals
 E.8  Testing Store Wiring
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 E.1 Splices in the Store Loop Cable
  
 No splicing is permitted to the store loop cable.  You must install data
 connectors on the ends of cable where a splice migh t otherwise be
 required.  This provides proper termination for the  twisted-pair wiring
 and for the braided shield.  Note the location of a ny such connections for
 your records.
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 E.2 Protecting the Store Loop Cable From Accidental  Damage
  
 If the store loop cable is installed during origina l construction or
 extensive building rearrangement, protect the cable  from accidental
 damage.  Cable that is installed but not used shoul d be covered or secured
 out of the way of physical construction, heavy load s, or traffic.
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 E.3 Installing a Radial Store Loop
  
 A radial store loop configuration is connected so t hat individual cables
 are routed to each terminal location.  With the IBM  Cabling System, route
 the cable from the store controller to the Loop Wir ing Concentrator.
 Route a separate cable from the Loop Wiring Concent rator to each 4683- xx 1
 terminal and install a data connector at each end o f the cables.
  
 Subtopics
 E.3.1  Loop Wiring Concentrator
 E.3.2  Grounding the Cable in a Radial Store Loop Configu ration
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 E.3.1 Loop Wiring Concentrator
  
 The Loop Wiring Concentrator (LWC) serves as a junc tion point for radial
 store loop cables and can be mounted in a standard distribution rack.
 Each LWC contains eight receptacles.  If the store loop is to have more
 than seven terminals, additional LWCs can be used.
  
 Figure E-1  illustrates how LWCs can be connected together to terminate
 more than eight cables.  IBM recommends that you pl ug the store controller
 and the point-of-sale terminals into the LWC as sho wn.  Because the signal
 path in the LWC is from right to left, terminals sh ould be ordered
 corresponding to the numbers in  Figure E-1 .  You may choose to label the
 LWCs and to label the terminals differently, but ke ep in mind the order of
 the terminals on the store loop.
  
 Copy the Terminal Identification Charts in the sect ion on "Terminal
 Numbers and Locations" in topic 3.8  and identify each terminal number and
 its position on the store loop.  This information w ill be necessary when
 testing the store loop and in performing problem de termination on the
 store loop.
  
 Note:   Use the connector labeled "I/O" only to connect o ne LWC to another
 LWC.  Do not connect a terminal or the store contro ller to this connector.
  
  
 PICTURE 92
  
  
 Figure  E-1. Connecting Multiple Loop Wiring Concen trators
  
 Figure E-2  illustrates the wiring of a Loop Wiring Concentrat or connected
 by radial store loop cables to a store controller a nd to IBM 4683- xx 1
 terminals.  Do not confuse the numbers printed on t he LWC with the
 position of the terminals on the store loop.  Note that the data flow
 through the Loop Wiring Concentrator is from right to left .
  
 Note:   The braided shield remains connected through each  data connector,
 providing a continuous path.
  
  
 PICTURE 93
  
  
 Figure  E-2. Radial Store Loop Wiring Connected to a Loop Wiring
              Concentrator
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 E.3.2 Grounding the Cable in a Radial Store Loop Co nfiguration
  
 The braided ground shield of the store loop cable m ust be properly
 grounded to maintain optimum performance of the sto re loop.
  
 �   Each leg of the radial store loop cable must be grounded.
  
 �   The ground connection must be made as near as po ssible to the Loop
     Wiring Concentrator or distribution panel.
  
 �   Grounding must be in accordance with applicable national, state, or
     local electrical codes.
  
 �   The grounding must use the same grounding electr ode as that used for
     the electrical power service.
  
 �   The ground path must be permanent and continuous  and the resistance
     must not exceed 1 ohm, measured from the Loop W iring Concentrator or
     distribution panel to the grounding electrode.
  
 �   All grounding electrodes of different systems in  the building must be
     bonded together to minimize any differences in ground potential.
  
 �   Metallic conduit that encloses a grounding condu ctor must be bonded to
     the grounding conductor at both ends to minimiz e the impedance.
  
 Leave enough slack between the ground connections a nd the end of the
 cables so you can connect the cables to other Loop Wiring Concentrators,
 if necessary.  The IBM Cabling System Planning and Installation Guide
 provides instructions for grounding the store loop cables at distribution
 panels.   Figure E-3  is a schematic of grounding radial store loop cabl es.
  
  
 PICTURE 94
  
  
 Figure  E-3. Grounding of Radial Store Loop Cables
  
  
 Figure E-4  illustrates the proper grounding for a radial stor e loop cable
 at the Loop Wiring Concentrator.
  
  
 PICTURE 95
  
  
 Figure  E-4. Grounding of Radial Store Loop Cable a t Loop Wiring
              Concentrator
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 E.4 Installing a Serial Store Loop
  
 When installing a store loop in a serial configurat ion, the store loop
 cable is routed from the store controller directly to the first 4683- xx 1
 terminal.  From there it goes to each successive 46 83- xx 1 terminal.  From
 the last terminal, the cable goes back to the store  controller to complete
 the store loop.   Figure E-5  illustrates the wiring for a serial store
 loop.
  
 Use IBM cable, P/N 4716748 or P/N 4716749 (or equiv alent), when installing
 new store loop cable.  This cable is part of the IB M Cabling System.  The
 cable contains four wires, made up of two twisted-p airs, surrounded by a
 braided shield, and covered with an appropriate she ath.  One twisted-pair
 is Black/Orange and the other twisted-pair is Green /Red.
  
 There is more than one way you can install serial s tore loop wiring.  In
 the procedure described here, only the Black/Orange  twisted-pair is used.
 The unused Green/Red twisted-pair is terminated at each data connector to
 reduce the possibility of electrical interference.
  
 You must install two cables at each terminal locati on:  one cable coming
 from the previous terminal and one going to the nex t terminal.  This also
 applies to the store controller location, where one  cable goes to the
 first terminal on the store loop and one cable come s from the last
 terminal on the store loop.
  
 In Figure E-5 , you can see in the schematic of the data connecto r that one
 pair of connections is labeled Green and Red.  It s erves as the "Send"
 pair.  The other pair of connections is labeled Bla ck and Orange, and it
 serves as the "Receive" pair.  The dotted lines in the data connector
 indicate connections that are self-shorting inside the data connector only
 when no matching data connector is plugged in.  The se dotted-line
 connections do not remain when the store loop attac hment cable on the
 terminals or on the store controller is plugged in.
  
 Trace the signal path in Figure E-5 .  The attachment cable of the store
 controller is plugged into a store loop data connec tor.  The signal goes
 from this data connector over a twisted-pair to eac h terminal location and
 finally comes back to the store controller.  If no terminal is plugged in,
 the self-shorting feature of the store loop data co nnector automatically
 passes the signal to the next location.  Wherever a  terminal is plugged
 in, the self-shorting feature is not in effect; the  signal passes into the
 terminal and then continues around the store loop.
  
 A standard data connector can accept only one cable .  In order to attach
 two cables, you must use an adapter.  The adapter c ontains a data
 connector with a short cable attached that has wire  leads you can crimp to
 the Black/Orange wires in your cables.  The section  on "Adapter for
 Terminating Two Cables" in topic E.4.2  describes two kits that are
 required to connect the cables at the store control ler and at each
 terminal location.   Figure E-8 in topic E.4.2  illustrates how the two kits
 are installed on your store loop cables.
  
 Note:   The braided shield remains connected through each  data connector,
 providing a continuous path.
  
  
 PICTURE 96
  
  
 Figure  E-5. Schematic of Serial Store Loop Cabling
  
  
 Because you will use only the Black/Orange twisted- pair in each segment of
 your store loop cable, it is important that you fol low the wiring as shown
 on the schematic.  The following section summarizes  the steps to install a
 serial store loop:
  
 �   Route the store loop cable from the store contro ller to the first
     4683- xx 1 terminal.
  
 �   Route the cable to each succeeding 4683- xx 1 terminal.
  
 �   Route the cable from the last 4683- xx 1 terminal to the store
     controller.
  
 �   At the location of the store controller and each  terminal, attach your
     two cable segments to the adapter and install t he adapter.
  
 Figure E-6  shows a schematic illustration of the connections at each data
 connector.   Figure E-7  illustrates how two segments of store loop cable
 attach to the data connector adapter.
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 PICTURE 97
  
  
 Figure  E-6. Schematic of Serial Store Loop Connect ions
  
  
 PICTURE 98
  
  
 Figure  E-7. Illustration of Serial Store Loop Conn ections
  
 Subtopics
 E.4.1  Restrictions to Installing Store Loop Cable
 E.4.2  Adapter for Terminating Two Cables

IBM 4680 Store System: Preparing Your Site
Installing a Serial Store Loop

¦ Copyright IBM Corp. 1988, 1992
E.4 - 2



 E.4.1 Restrictions to Installing Store Loop Cable
  
 The following restrictions apply to store loop wiri ng:
  
 �   The maximum cable distance between active termin als (those with power
     switched on) is 1220 m (4000 ft).  This cable d istance is the length
     of wire the signal must travel from one active terminal to another, as
     described in "Maximum Allowable Distance Between Terminals on a Store
     Loop" in topic 3.6.10 .  To ensure satisfactory operation in the event
     of outages at the terminals, IBM recommends tha t you limit the maximum
     distance of cable between terminals to 610 m (2 000 ft).
  
 �   Do not place the cable in the same duct with oth er signal cable.
  
 �   To prevent unwanted electrical interference from  electrical power
     wiring, you must maintain certain minimum dista nces between store loop
     cable and electrical power wiring.  Plan the ro uting of your store
     loop cable to keep it separated from electrical  power wiring.
  
     The minimum distances to maintain between the s tore loop cable and
     electrical power wiring or fixtures are shown i n Table E-1 .  The
     distances shown are a guide for voltages only u p to 440 V ac.  Do not
     route the cable near power lines or equipment t hat have voltages
     higher than 440 V ac.
  
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  E-1. Cable Separation Guide                                     ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Minimum Distance Between Store      ¦           ¦           ¦           ¦
 ¦ Loop Cable With Braided Shield      ¦ Less Than  ¦           ¦ More Than  ¦
 ¦ and:                                ¦ 2 kVA      ¦ 2-5 kVA    ¦ 5 kVA      ¦
 +------------------------------------+-----------+- ----------+-----------¦
 ¦ Unshielded power lines or          ¦ 127 mm    ¦ 305 mm    ¦ 610 mm    ¦
 ¦ electrical equipment               ¦ (5 in.)   ¦ (12 in.)  ¦ (24 in.)  ¦
 +------------------------------------+-----------+- ----------+-----------¦
 ¦ Unshielded power lines or          ¦ 64 mm     ¦ 152 mm    ¦ 305 mm    ¦
 ¦ electrical equipment, with store   ¦ (2.5 in.) ¦ (6 in.)   ¦ (12 in.)  ¦
 ¦ loop cable enclosed in a grounded  ¦           ¦           ¦           ¦
 ¦ metallic conduit                   ¦           ¦           ¦           ¦
 +------------------------------------+-----------+- ----------+-----------¦
 ¦ Power lines enclosed in grounded   ¦ 38 mm     ¦ 76 mm     ¦ 152 mm    ¦
 ¦ metallic conduit (or lead sheathed ¦ (1.5 in.) ¦ (3 in.)   ¦ (6 in.)   ¦
 ¦ or aluminum sheathed power lines)  ¦           ¦           ¦           ¦
 ¦ with store loop cable enclosed in  ¦           ¦           ¦           ¦
 ¦ a separate metallic conduit        ¦           ¦           ¦           ¦
 +-------------------------------------------------- ----------------------+
  
 Notes:
  
 1.  Local codes may require greater distances and t ake precedence over the
     distances shown.
  
 2.  The minimum distance between the store loop cab le and fluorescent,
     neon, incandescent, or high intensity discharge  (HID) lighting
     fixtures is 127 mm (5 in.).
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 E.4.2 Adapter for Terminating Two Cables
  
 Two adapter kits are required to attach two cables to one data connector.
 One kit provides the hardware needed to house a dat a connector and the
 other kit contains a data connector with a short ju mper cable attached,
 and the appropriate hardware to attach the store lo op cables.
  
 Junction Box Kit IBM P/N 4760486 contains one Type 1 Surface Mount Device,
 which is the outlet box and necessary hardware for housing the data
 connector.  This kit is available as a part of the IBM Cabling System.  It
 contains the following components:
  
 �   A rectangular plastic housing, which is a surfac e mount outlet box
 �   A grommet for routing a store loop cable into th e housing
 �   A cable tie to provide strain relief for a store  loop cable
 �   A faceplate, which is the front cover for the ho using
 �   An adapter for attaching the faceplate to the ho using
 �   Screws for installing the faceplate.  (Screws fo r attaching the
     housing to a wall surface are not provided.)
  
 Cable Adapter Kit IBM P/N 6428954 contains the data  connector and the
 hardware for connecting the data connector to two s tore loop cables.  This
 kit is not a part of the IBM Cabling System; it mus t be ordered
 separately.  It contains the following components:
  
 �   A data connector and cable assembly.  (The cable  is approximately
     100 mm (4 in.) long.)
  
 �   A locking clip
  
 �   Ferrules for crimping the data connector and cab le assembly to a
     twisted-pair of wires in each of the store loop  cables.
  
 �   A grommet and cable tie for routing the second s tore loop cable into
     the housing.
  
 �   Ring connectors to attach to the braided shields  and to any unused
     wires of the two store loop cables.
  
 �   Screws for securing the braided shields, adapter  cable ground wire,
     and unused twisted-pair wires to the housing.
  
 You must provide a crimping tool, AMP, Inc.  P/N 47 100 (or equivalent) to
 use in this procedure.   Figure E-8  illustrates the two adapter kits
 installed at the store loop cable.   Figure E-9  is a schematic illustration
 of the data connector and cable assembly.
  
  
 PICTURE 99
  
  
 Figure  E-8. Adapter Terminating Two Store Loop Cab les at One Location
  
  
  
 PICTURE 100
  
  
 Figure  E-9. Schematic of Data Connector and Cable Assembly
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 E.5 Procedure to Install Two Cables in Housing
  
  
 PICTURE 101
  
  
  
  
  
 The housing for the data connector should be mounte d vertically as shown.
 The housing is provided with removable knockout tab s to permit the cables
 to enter at different places.  Determine which two cable entries you will
 use.
  
  
  
 For cable entry into the rear of the housing, remov e the magnetic backing
 plate, or cut a hole in the magnetic material oppos ite the rear knockout,
 and knock out the cable entry hole.
  
  
  
  
  
  
  
  
  
  
  
  
 For cable entry into the side, top, or bottom of th e housing, carefully
 break out the proper tabs.
  
  
 Attach the housing to the wall surface.  Two option s are available:
  
 �   Use the magnetic backing plate for easy attachme nt to a metal surface.
 �   Use screws (not provided) to attach the housing to a wall surface.
  
  
  
 PICTURE 102
  
  
  
  
  
  
 For cable entry into the top, side, or bottom of th e housing, insert the
 store loop cable through the grommets.  Insert each  of the two cables into
 a grommet.  Pull approximately 150 mm
 (6 in.) of cable through each grommet.  Attach the cable ties around the
 cables next to the grommets for strain relief.
  
  
  
  
  
  
  
  
  
  
  
 Slide the grommets into the knockout slots of the h ousing.
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 Strip the outer jacket from each cable, approximate ly 50 mm (2 in.).  Be
 careful not to damage the braided shield.
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 PICTURE 103
  
  
  
  
  
  
 Separate the braided shield from around the twisted -pair wires of both
 cables.
  
  
 Using your fingers, twist each braided shield into a single conductor.
 You will later crimp a ring-type connector to each of these braided
 shields.
  
  
  
  
  
 Carefully strip approximately 6 mm (1/4 in.)  of in sulation from each of
 the twisted-pair wires.
  
  
  
  
  
  
  
  
 Note:   You will attach one pair of the twisted-pair wire s in your store
 loop cable to the data connector and cable assembly .  In a later step, you
 will attach the other twisted-pair to ground.
  
  
  
 Match the Black and Orange wires from each segment of store loop cable
 with the proper wires of the data connector and cab le assembly, as
 illustrated in Figure E-6  and Figure E-7 in topic E.4 .
  
  
  
  
 Insert the wires into ferrules and crimp them.
  
  
 PICTURE 104
  
  
  
  
  
  
  
  
  
 Insert each pair of unused Green and Red wires from  each segment of store
 loop cable into a ring connector and crimp the ring  connector.  You will
 later use screws to attach the ring connectors to t he housing.
  
  
  
  
  
  
  
  
 Insert the braided shield of each store loop cable into a ring connector
 and crimp the ring connector.
  
  
  
  
  
  
  
  
  
  
  
 Note:   You should now have ring connectors attached to t he braided
 shields, to the unused Green and Red twisted-pair w ires, and to the ground
 wire coming from the data connector and cable assem bly.
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 Remove and discard the two screws that attach the m agnetic backing plate
 to the housing.
  
 Using the longer screws provided in the kit, put th ree of the ring
 connectors under one screw and tighten the screw.
  
 Put the two remaining ring connectors under the sec ond screw and tighten
 the screw.
  
  
 PICTURE 105
  
  
  
  
  
  
  
  
 Be sure the grommets are in place in the knockout s lots of the housing.
  
  
 Attach the adapter plate to the housing, using the two screws provided.
  
  
  
  
  
  
 Remove the locking clip from the data connector.  T he locking clip is a
 U-shaped plastic clip that prevents movement of the  data connector tabs.
 The data connector will snap into place when you in sert it into the back
 of the faceplate.
  
  
 Insert the locking clip back on the data connector as shown.  The locking
 clip helps keep the data connector secured to the f aceplate.
  
  
  
  
  
  
 Attach the faceplate to the housing with the two sc rews provided.
  
  
 Attach an identifying label to the faceplate, accor ding to the store
 planner's instructions.
  
 Subtopics
 E.5.1  Grounding the Cable in a Serial Store Loop Configu ration

IBM 4680 Store System: Preparing Your Site
Procedure to Install Two Cables in Housing

¦ Copyright IBM Corp. 1988, 1992
E.5 - 3



 E.5.1 Grounding the Cable in a Serial Store Loop Co nfiguration
  
 The braided shield of the store loop must be proper ly grounded to maintain
 optimum store loop performance.
  
 �   The serial store loop cable shield must be groun ded at one point as
     near as possible to the store controller.
  
 �   Grounding must be in accordance with applicable national, state, and
     local electrical codes.
  
 �   The grounding must use the same grounding electr ode as that used for
     the electrical power service.
  
 �   The ground path must be permanent and continuous  and the resistance
     must not exceed 1 ohm, measured from the ground  point to the grounding
     electrode.
  
 �   All grounding electrodes of different systems in  the building must be
     bonded together to minimize any differences in ground potential.
  
 �   Metallic conduit which encloses a grounding cond uctor must be bonded
     to the grounding conductor at both ends to mini mize the impedance.
  
 Figure E-10  illustrates the proper method of grounding the ser ial store
 loop cable.
  
  
 PICTURE 106
  
  
 Figure  E-10. Proper Grounding of Serial Store Loop  Cable
  
  
 Figure E-11  illustrates grounding the serial store loop near t he store
 controller.
  
  
 PICTURE 107
  
  
 Figure  E-11. Grounding the Serial Store Loop Near the Store Controller
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 E.6 Modifying Existing Store Loop Wiring
  
 The IBM 4680 Store System will operate on installed  store loop cable that
 meets the specifications described in Topic 3, "Planning the Store
 Wiring."  Existing cable that does not meet these specificat ions may not
 perform satisfactorily when used with the IBM 4680 Store System.
  
 Although existing store loop cable can be used, a n ew type of store loop
 connector must be installed.  You must remove the e xisting 4-pin Western
 Electric (WE) Type 404-B store loop receptacles and  install the new
 connectors, which are referred to as data connector s.
  
 IBM has parts available to replace the WE Type 404- B receptacles with data
 connectors.  The parts required and the procedures to follow, include the
 following:
  
 �   Remove the old 4-pin WE Type 404-B receptacle.
  
 �   Install a new housing to contain the data connec tor.
  
 �   Crimp the wires on the data connector to the two  twisted-pair wires of
     the store loop cable.
  
 �   Crimp a ring connector to the shield of the exis ting store loop cable.
  
 �   Attach the shield connection from the data conne ctor to the existing
     braided shield.
  
 �   Install the data connector into a new faceplate,  attach the faceplate
     to the housing, and install a label.
  
 Subtopics
 E.6.1  Kits to Replace Existing Store Loop Receptacles
 E.6.2  Procedure to Replace Existing Store Loop Receptacl es
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 E.6.1 Kits to Replace Existing Store Loop Receptacl es
  
 Two kits described below are available for replacin g 4-pin receptacles
 with data connectors.  One kit provides the hardwar e needed to house a
 data connector and the other one contains a data co nnector and the
 appropriate hardware to replace a WE Type 404-B 4-p in receptacle.
  
 Junction Box Kit, IBM P/N 4760486 contains one Type  1 Surface Mount
 Device, which is the outlet box and the necessary h ardware for housing the
 data connector.  This kit is available as a part of  the IBM Cabling
 System.  It contains the following components:
  
 �   A rectangular plastic housing, which is a surfac e mount outlet box
 �   A grommet for passing the store loop cable into the housing
 �   A cable tie for attachment to the cable as a str ain relief
 �   A faceplate, which is the front cover for the ho using
 �   An adapter for attaching the faceplate to the ho using
 �   Screws for installing the adapter and faceplate.   (Screws for
     attaching the housing to a wall surface are not  provided.)
  
 Cable Adapter Kit, IBM P/N 6428954, contains a data  connector assembly and
 the hardware to replace a WE Type 404-B store loop receptacle.  This kit
 is not a part of the IBM Cabling System; it must be  ordered separately.
 It contains the following components:
  
 �   A data connector and cable assembly.  (The cable  is approximately 100
     mm (4 in.) long.)
  
 �   Ferrules for crimping the data connector and cab le assembly to the
     twisted-pair wires of the store loop cable.
  
 �   A ring connector for attachment to the braided s hield ground in the
     store loop cable.
  
 �   A screw for securing the store loop cable's brai ded shield ground and
     the ground wire in the data connector and cable  assembly to the
     housing.
  
 You must provide a crimping tool, AMP, Inc.  P/N 47 100 (or equivalent), to
 use in this procedure.
  
 Figure E-12  illustrates the two adapter kits installed with th e store loop
 cable.   Figure E-13  is a schematic illustration of the data connector and
 cable assembly.
  
  
 PICTURE 108
  
  
 Figure  E-12. Replacing WE Type 404-B Receptacle wi th Data Connector
  
  
  
 PICTURE 109
  
  
 Figure  E-13. Schematic of Data Connector and Cable  Assembly
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 E.6.2 Procedure to Replace Existing Store Loop Rece ptacles
 Follow the procedures on the following pages to rep lace existing WE Type
 404-B 4-pin store loop receptacles with data connec tors.  If your store
 loop has a different type of store loop connector, the pins on your
 connector may be identified differently.  Identify your Receive and Send
 wires and label them before removal.  Follow the in structions for
 installing the new kits.
  
  
  
  
  
 PICTURE 110
  
  
  
  
  
  
  
  
  
  
 Before removing the wires from the existing WE Type  404-B 4-pin
 receptacle, determine the function of the existing wires and label the
 wires.  Write the color of each wire in the chart.
  
  
  
 Remove the existing WE Type 404-B 4-pin receptacle from the store loop
 cable.
  
  
  
  
  
  
  
  
  
 The housing for the data connector should be mounte d vertically as shown.
 The housing is provided with removable knockout tab s to permit the cable
 to enter at different places.  Determine which cabl e entry to use.
  
  
  
 For cable entry into the rear of the housing, remov e the magnetic backing
 plate, or cut a hole in the magnetic material oppos ite the rear knockout,
 and knock out the cable entry hole.
  
  
 PICTURE 111
  
  
  
  
  
  
 For cable entry into the side, top, or bottom of th e housing, carefully
 break out the proper tab.
  
 Attach the housing to the wall surface.  Two option s are available:
  
 �   Use the magnetic backing plate for easy attachme nt to a metal surface.
 �   Use screws (not provided) to attach the housing to a wall surface.
  
  
  
  
  
  
  
  
  
  
 For cable entry into the side, top, or bottom of th e housing, insert the
 store loop cable through the grommet.  Pull approxi mately 150 mm (6 in.)
 of cable through the grommet and attach the cable t ie around the cable
 next to the grommet for strain relief.
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 Slide the grommet into the knockout slot of the hou sing.
  
  
 PICTURE 112
  
  
  
  
 Strip the outer jacket from the store loop cable, a pproximately 50 mm (2
 in.).  Be careful not to damage the braided shield.
  
  
  
  
  
  
  
  
  
  
  
  
 Separate the braided shield from around the twisted -pair wires.  Using
 your fingers, twist the braided shield into a singl e conductor.  You will
 later crimp a ring-type connector to this shield.
  
  
  
  
  
  
  
  
  
  
 Carefully strip approximately 6 mm (1/4 in.)  of in sulation from each of
 the twisted-pair wires.
  
  
  
  
  
  
 Match the wires according to the chart below.  If y our wires are of
 different colors, use the labels you attached at th e beginning of this
 procedure to match the proper wire colors.
  
  
 Adapter Cable       Store Loop Cable
 Wire Color          Wire Color             Function
  
 Green              Green                 + Send
 Red                Red                   - Send
  
 Black              Black                 + Receive
 Orange             Yellow                - Receive
  
  
  
 PICTURE 113
  
  
  
  
  
  
 Be sure you have properly matched the wires in each  cable.
  
  
 Insert each pair of wires into a ferrule and crimp the ferrules.
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 Crimp the ring connector to the braided shield of t he store loop cable.
  
  
  
  
  
  
  
  
  
  
 Two screws attach the magnetic backing plate to the  housing.  Remove and
 discard one of the screws.  Replace the screw with the longer screw
 provided, to secure the ring connector on the braid ed shield and the ring
 connector on the data connector and cable assembly to the housing.
  
  
 PICTURE 114
  
  
  
  
  
  
 Be sure the grommet is in place in the knockout slo t.  Attach the adapter
 plate to the housing, using the two screws provided .
  
  
  
  
  
  
  
  
  
  
  
  
 Remove the locking clip from the data connector and  insert the data
 connector into the back of the faceplate.  The data  connector will snap
 into place when it is properly inserted in the open ing.
  
  
 Insert the locking clip back on the data connector.   The locking clip
 helps keep the data connector secured to the facepl ate.
  
  
  
  
  
  
  
  
  
  
 Be sure the faceplate is positioned correctly.  Att ach the faceplate to
 the housing with the two screws provided.
  
  
 Attach an identifying label to the faceplate, accor ding to the store
 planner's instructions.
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 E.7 Connecting 4683-xx2 Terminals
  
 Two methods are available for connecting a 4683- xx 2 terminal to a 4683- xx 1
 terminal.  If the cable distance between the termin als is less than 20 m
 (65 ft), you can connect the terminals directly wit h a preassembled cable
 that plugs into the rear of each terminal.  When th e terminals are farther
 apart, you must provide and install a cable to conn ect them.  This cable
 can be a maximum length of 150 m (490 ft).
  
 Subtopics
 E.7.1  Preassembled Cables for Cable Distances Up to 20 M eters (65 Feet)
 E.7.2  User-Provided Cable for Distances More than 20 Met ers (65 Feet)
 E.7.3  Restrictions When Cabling Terminals
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 E.7.1 Preassembled Cables for Cable Distances Up to  20 Meters (65 Feet)
  
 When the 4683- xx 1 and the 4683- xx 2 terminals are located near one another,
 you can directly attach them with a preassembled ca ble.  The cables are
 available from IBM in two lengths:
  
 �   6 m (20 ft)
 �   20 m (65 ft).
  
 The preassembled cables have modular connectors at both ends, which plug
 directly to the rear of the base unit in each termi nal.  When using either
 of these cables, no other wiring is required to con nect the two terminals.
  
 You cannot remove the modular connectors from the c ables, so be sure the
 connectors will pass through any conduit you use.  The cable and modular
 connectors are fragile.  Be careful not to damage t hem when placing them
 in conduit.  Do not install this cable in a plenum or air duct.
 Figure E-14  illustrates the cable and modular connectors.
  
  
 PICTURE 115
  
  
 Figure  E-14. Preassembled Cable for Distances Up t o 20 m (65 ft)
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 E.7.2 User-Provided Cable for Distances More than 2 0 Meters (65 Feet)
  
 When the 4683- xx 1 and the 4683- xx 2 terminals are separated by greater
 distances, you must install a separate cable, which  can have a maximum
 length of 150 m (490 ft).  Although this is not a p art of the store loop,
 you must use the same type of cable as that approve d for use as store loop
 cable and the same type of data connectors.
  
 Route the cable from one terminal to the other and attach a data connector
 at each end.  Each terminal will attach to your cab le through a separate 4
 m (13 ft) attachment cable.
  
 The IBM Cabling System Planning and Installation Guide  provides complete
 instructions for installing outlet boxes and data c onnectors using cable
 that is part of the IBM Cabling System.  Refer to t he section on
 "Accessories Installation" of that manual for insta llation instructions.
 Figure E-15  illustrates the wiring to connect the terminals.
  
  
 PICTURE 116
  
  
 Figure  E-15. Cable to connect a 4683-xx2 terminal to a 4683-xx1
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 E.7.3 Restrictions When Cabling Terminals
  
 The following restrictions apply to installing the wiring that connects a
 4683- xx 1 terminal to a 4683- xx 2 terminal.
  
 �   The maximum length of cable is 150 m (490 ft).
  
 �   Do not route the cable outside a building.
  
 �   There must be no splices in the cable.  You must  install data
     connectors on the ends of cable where a splice might otherwise be
     required.  This provides proper termination for  both the twisted-pair
     wiring and the braided shield.  You should note  the location of any
     such connections for a permanent record.
  
 �   Do not place the cable in the same duct with oth er signal cable.
  
 �   To prevent unwanted electrical interference from  electrical power
     wiring, you must maintain certain minimum dista nces between the cable
     and electrical power wiring.  Plan the routing of the cable to keep it
     separated from electrical power wiring.
  
     The minimum distances to maintain between the c able and electrical
     power wiring or fixtures are shown in the follo wing chart.  The
     distances shown are a guide for voltages only u p to 440 V ac.  Do not
     route the cable near power lines or equipment t hat have voltages
     higher than 440 V ac.
  
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  E-2. Cable Separation Guide                                     ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Minimum Distance Between Cable      ¦ Less Than  ¦           ¦ More Than  ¦
 ¦ With Braided Shield and:            ¦ 2 kVA      ¦  2-5 kVA   ¦ 5 kVA      ¦
 +------------------------------------+-----------+- ----------+-----------¦
 ¦ Unshielded power lines or          ¦ 127 mm    ¦ 305 mm    ¦ 610 mm    ¦
 ¦ electrical equipment               ¦ (5 in.)   ¦ (12 in.)  ¦ (24 in.)  ¦
 +------------------------------------+-----------+- ----------+-----------¦
 ¦ Unshielded power lines or          ¦ 64 mm     ¦ 152 mm    ¦ 305 mm    ¦
 ¦ electrical equipment, with store   ¦ (2.5 in.) ¦ (6 in.)   ¦ (12 in.)  ¦
 ¦ loop cable enclosed in a grounded  ¦           ¦           ¦           ¦
 ¦ metallic conduit                   ¦           ¦           ¦           ¦
 +------------------------------------+-----------+- ----------+-----------¦
 ¦ Power lines enclosed in grounded   ¦ 38 mm     ¦ 76 mm     ¦ 152 mm    ¦
 ¦ metallic conduit (or lead sheathed ¦ (1.5 in.) ¦ (3 in.)   ¦ (6 in.)   ¦
 ¦ or aluminum sheathed power lines)  ¦           ¦           ¦           ¦
 ¦ with store loop cable enclosed in  ¦           ¦           ¦           ¦
 ¦ a separate metallic conduit        ¦           ¦           ¦           ¦
 +-------------------------------------------------- ----------------------+
  
 Notes:
  
 1.  Local codes may require greater distances and t ake precedence over the
     distances shown here.
  
 2.  Maintain at least 127 mm (5 in.) between the st ore loop cable and all
     fluorescent, neon, incandescent, or high intens ity discharge (HID)
     lighting fixtures.
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 E.8 Testing Store Wiring
  
 This section provides procedures for testing the st ore loop wiring and the
 wiring that connects a 4683- xx 2 terminal to a 4683- xx 1 terminal.  It
 provides procedures for testing the Loop Wiring Con centrator patch cables
 and describes how to make some test cables that are  required in these
 procedures.
  
 Some tests permit using either the IBM Cabling Syst em Tester, IBM P/N
 476500, or an ohmmeter.  In these cases, the prefer red method is to use
 the IBM tester.  In other tests, you must use an oh mmeter.   "Test
 Procedure Index" in topic E.8.3  indicates the type of test device that can
 be used in each test.
  
 The IBM tester and test procedures that apply to th e IBM Cabling System
 are described in the IBM Cabling System Planning and Installation Guide
 and Using the IBM Cabling System With Communication Pro ducts .  Information
 on ordering the tester is included in the IBM Cabling System Catalog .
  
 Note:   Some ohmmeters give false readings if an ac or dc  voltage potential
 is present.  The ohmmeter you use should have an ir on vane meter movement.
 It should be accurate within ±10%.
  
 The following definitions apply only to these test procedures:
  
 �   Continuity .  An uninterrupted data wire or shield having a re sistance
     of less than 500 ohms.
  
 �   Open.  A data wire or shield that is normally not conne cted and has a
     resistance greater than 10,000 ohms.
  
 �   Short circuit or short .  A connection of two normally unconnected
     wires or shield with a resistance of less that 1000 ohms.
  
 Before disconnecting any cables, note the proper lo cation of each cable.
  
 Subtopics
 E.8.1  Testing the IBM PC Network
 E.8.2  Testing the IBM Token-Ring Network
 E.8.3  Test Procedure Index
 E.8.4  Data Wire Test Cable
 E.8.5  How to Make a Serial Loop Test Cable
 E.8.6  Test Procedure A.  Patch Cable Test Using the IBM Tester
 E.8.7  Test Procedure B.  Patch Cable Test Using an Ohmme ter
 E.8.8  Test Procedure C.  Serial Store Loop Cable Test
 E.8.9  Test Procedure D.  Loop Wiring Concentrator Test U sing the IBM Tester
 E.8.10  Test Procedure E.  Loop Wiring Concentrator Test U sing an Ohmmeter
 E.8.11  Test Procedure F.  Radial Store Loop Cable Test Us ing an Ohmmeter
 E.8.12  Test Procedure G.  IBM 4683-xx2 to 4683-xx1 Cable Test Using an Ohmmeter
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 E.8.1 Testing the IBM PC Network
  
 For test procedures regarding the IBM PC Network, r efer to the IBM
 Personal Computer Hardware Reference Library, Techn ical Reference, PC
 Network .
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 E.8.2 Testing the IBM Token-Ring Network
  
 For test procedures for the IBM Token-Ring Network,  refer to the IBM
 Token-Ring Network Problem Determination Guide, SY2 7-0280 .
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 E.8.3 Test Procedure Index
  
 Identify the cable or accessories to be tested on t he following list.
 Some test procedures can be done using either the I BM Cabling System
 Tester or an ohmmeter, while others can only be per formed using an
 ohmmeter.  Whenever both procedures are listed, the  preferred method is to
 use the IBM tester.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  E-3. Test Procedure Index                                       ¦
 +-------------------------------------------------- ----------------------¦
 ¦                       ¦ Test Procedure Using    ¦ Test Procedure Using   ¦
 ¦ Cable or Accessory     ¦ IBM Tester              ¦ Ohmmeter               ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦ Patch Cable           ¦ A in topic E.8.6        ¦ B in topic E.8.7       ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦ Serial Store Loop     ¦ C in topic E.8.8        ¦ C in topic E.8.8       ¦
 ¦ Cable                 ¦                        ¦                       ¦
 ¦ Note:   This test       ¦                        ¦                       ¦
 ¦ requires both the IBM  ¦                        ¦                       ¦
 ¦ Cabling System Tester  ¦                        ¦                       ¦
 ¦ and an ohmmeter .      ¦                        ¦                       ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦ Loop Wiring           ¦ D in topic E.8.9        ¦ E in topic E.8.10      ¦
 ¦ Concentrator          ¦                        ¦                       ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦ Radial Store Loop     ¦ -                      ¦ F in topic E.8.11      ¦
 ¦ Cable                 ¦                        ¦                       ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦ IBM 4683- xx 2 to       ¦ -                      ¦ G in topic E.8.12      ¦
 ¦ 4683- xx 1              ¦                        ¦                       ¦
 +-------------------------------------------------- ----------------------+
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 E.8.4 Data Wire Test Cable
  
 When you are using an ohmmeter for testing cables, you need to have either
 one or two test cables available.  In this section,  they are referred to
 as data wire test cables.  Some test procedures req uire one test cable;
 however, test procedures C, F, and G require two of  these cables.  These
 data wire test cables have a data connector on one end.  You can use the
 IBM General Purpose Attachment Cable, IBM P/N 83105 54, which comes with
 spade lugs on the wire ends.  If you prefer, you ca n make your own test
 cables using the following procedure.  You can eith er attach spade lugs to
 the cables you make, or strip away enough insulatio n so you can attach
 your ohmmeter test leads.
  
 1.  Cut a 2.44 m (8 ft) patch cable, IBM P/N 864255 1, in half.  (This
     cable has a data connector on each end.)
  
 2.  Strip off about 200 mm (8 in.) of the cable out er jacket.
  
 3.  Carefully cut the exposed shield along the cabl e and twist it into a
     single strand.
  
 4.  Remove the foil and plastic wrap around the dat a wires.
  
 5.  Strip off approximately 25 mm (1 in.) of insula tion from each of the
     data wires.  In the test procedures, you will c onnect the ohmmeter
     leads to these wires.
  
 You may also choose to make a Data Wire Test Cable by attaching a data
 connector to a short length of cable.  Refer to the  IBM Cabling System
 Planning and Installation Guide  for the recommended type of cable and
 instructions on how to install the data connectors.
  
  
 PICTURE 117
  
  
 Figure  E-16. Data Wire Test Cable
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 E.8.5 How to Make a Serial Loop Test Cable
  
 In order to test a serial store loop, you must make  a special test cable.
 The test cable enables the IBM tester to check the polarity of the
 twisted-pair wires and to test the continuity of th e braided shield in
 each cable segment.
  
 Make a test cable in either of the following ways:
  
 �   Prepare a cable approximately 2.44 m (8 ft) long , and install a data
     connector at each end.  Refer to the IBM Cabling System Planning and
     Installation Guide  for the recommended type of cable and instructions
     on how to install the data connectors.
  
     Note:   Connect the cable and data connectors as shown in  the schematic
     on this page.
  
 �   Join two General Purpose Attachment Cables, IBM P/N 8310554, to form
     one cable.  These 2.44 m (8 ft) cables have a d ata connector on one
     end and wire leads with spade connectors at the  other end.  Connect
     the spade lugs or splice the two cable ends as shown in the schematic
     on this page.
  
 Follow the color coding and wire the test cable as shown in Figure E-17 .
 Be sure to connect the braided shield.
  
 Note:   This test cable can only be used to test a serial  store loop.
 Label it to ensure that it will be used only for th is purpose.
  
  
 PICTURE 118
  
  
 Figure  E-17. Serial Store Loop Test Cable
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 E.8.6 Test Procedure A.  Patch Cable Test Using the  IBM Tester
  
 1.  See Figure E-18  and connect the tester data cord to one end of the
     patch cable.
  
 2.  Make sure no devices are connected to the other  end of the patch
     cable.
  
 3.  Set the tester mode switch to position 1.
  
 4.  Press the test button:
  
     a.  If the green light comes on, continue with Step 5.
     b.  If any red lights come on, the patch cable is defective.  Replace
         it and repeat Test Procedure A, or go to St ep 11 .
  
 5.  Disconnect the tester data cord from the patch cable and connect it to
     the other end.  (This permits both connectors o n the cable to be
     tested.)
  
 6.  Leave the tester mode switch in position 1.
  
 7.  Press the test button:
  
     a.  If the green light comes on, continue with Step 8.
     b.  If any red lights come on, the patch cable is defective.  Replace
         it and repeat Test Procedure A, or go to St ep 11 .
  
 8.  Connect the wrap plug, IBM P/N 4760507, to the other end of the cable.
     (The wrap plug comes with the IBM tester.)
  
 9.  Set the tester mode switch to position 2.
  
 10. Press the test button:
  
     a.  If the green light comes on, continue with Step 11 .
     b.  If any red lights come on, the patch cable is defective.  Replace
         it and repeat Test Procedure A, or go to St ep 11 .
  
 11. The test is complete.  Continue with any other testing to be done.
  
  
  
 PICTURE 119
  
  
 Figure  E-18. Testing a Patch Cable Using the IBM T ester

IBM 4680 Store System: Preparing Your Site
Test Procedure A.  Patch Cable Test Using the IBM Tester

¦ Copyright IBM Corp. 1988, 1992
E.8.6 - 1



 E.8.7 Test Procedure B.  Patch Cable Test Using an Ohmmeter
  
 1.  See Figure E-19  and plug the data wire test cable into connector 1  of
     the patch cable.
  
 2.  Using an ohmmeter, check for continuity between :
  
     �   The red and orange wires of the data wire test c able
     �   The green and black wires of the data wire test cable
     �   The data wire test cable shield and the shield c ontact in
         Connector number 2.
  
     If you do not get continuity in every case, go to Step  7 .
  
 3.  Using an ohmmeter, check for an open circuit be tween:
  
     �   The red and orange wires and the green or black wires of the data
         wire test cable
     �   Each of the data wires and the shield of the dat a wire test cable.
  
     If you do not get an open circuit in every case , go to Step  7 .
  
 4.  Disconnect the data wire test cable and plug it  into the other end of
     the patch cable.
  
 5.  Using an ohmmeter, check for continuity between :
  
     �   The red and orange wires of the data wire test c able
     �   The green and black wires of the data wire test cable.
  
     If you do not get continuity in each case, go t o Step 7.
  
 6.  Disconnect the data wire test cable.
  
     The test is complete.  Continue with any other testing to be done.
  
 7.  The patch cable is defective.  Replace it.
  
  
  
 PICTURE 120
  
  
 Figure  E-19. Testing a Patch Cable Using an Ohmmet er
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 E.8.8 Test Procedure C.  Serial Store Loop Cable Te st
  
 Testing the serial store loop cable consists of thr ee steps:
  
 �   Testing the entire store loop for continuity
  
 �   Checking each cable segment for continuity and d etermining if the
     resistance of any segment exceeds the maximum a llowable resistance
  
 �   Testing each cable segment for proper polarity o f the twisted-pair
     wiring and checking the continuity of the braid ed shield.
  
 To test a serial store loop, you must have two data  wire test cables and a
 serial loop test cable.  Refer to "Data Wire Test Cable" in topic E.8.4
 and "How to Make a Serial Loop Test Cable" in topic E.8 .5  for instructions
 on making these test cables.  In addition, you must  have a wrap plug, IBM
 P/N 4760507, to use during part of the test.  (The wrap plug comes with
 the IBM tester.)
  
 Subtopics
 E.8.8.1  Serial Store Loop Cable Test - Part C-1
 E.8.8.2  Serial Store Loop Cable Test - Part C-2
 E.8.8.3  Serial Store Loop Cable Test - Part C-3
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 E.8.8.1 Serial Store Loop Cable Test - Part C-1
  
 Use this procedure to test the entire store loop fo r continuity.
  
 1.  Refer to Figure E-20 .  Unplug all attachment cables that are plugged
     into the store loop.
  
 2.  Set the mode switch on the IBM tester to positi on 1 and plug the
     tester data cord into store loop data connector  number 1.
  
 3.  Press the test button on the tester.
  
     �   If the green light comes on, the continuity of t he serial store
         loop is good.  Go to Step 4.
  
     �   If any red lights come on, the store loop is ope n at some
         location.  Serial Store Loop Cable Test - P art C-2 will help you
         to locate the open cable segment(s).
  
 4.  Disconnect the tester from the store loop data connector.
  
 5.  Go to Serial Store Loop Cable Test - Part C-2 a nd continue testing.
  
  
  
 PICTURE 121
  
  
 Figure  E-20. Testing Serial Store Loop Cable for C ontinuity
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 E.8.8.2 Serial Store Loop Cable Test - Part C-2
  
 Use this procedure to determine:
  
     The open cable segment(s), if the preceding tes t indicated an open
     circuit in the store loop cable
     The resistance of each cable segment.
  
 1.  Refer to Figure E-21 .  Unplug all attachment cables that are plugged
     into the store loop.
  
 2.  Plug a data wire test cable into store loop dat a connector number 1.
  
 3.  Plug a second data wire test cable into store l oop data connector
     number 2.  This isolates the cable segment betw een store loop data
     connectors number 1 and 2 for testing.
  
 4.  At data connector number 2, prepare the test le ads of the data wire
     test cable by twisting the orange and black lea ds together.  The red
     and green wires will not be used here.  Tape ea ch one back separately
     to prevent any shorts.
  
 5.  At data connector number 1, connect an ohmmeter  to the red and green
     wires of the data wire test cable.  Check for a  maximum resistance
     reading of 72 ohms.  If the resistance exceeds 72 ohms, see the Note
     in this test procedure.
  
 6.  Remove the data wire test cables from the store  loop data connectors.
  
 7.  Plug a data wire test cable into store loop dat a connector number 2.
  
 8.  Plug a second data wire test cable into store l oop data connector
     number 3.  This isolates the cable segment betw een store loop data
     connectors number 2 and 3 for testing.
  
 9.  Repeat the procedures in Steps 4 to 6.  to check continuity and to
     measure the resistance of this cable segment.  Make any necessary
     corrections to this cable segment.
  
 10. Check all remaining cable segments in this mann er, using the
     procedures in Steps 4 to 6.  Make any necessary corrections to each
     store loop cable segment.
  
 11. Go to Serial Store Loop Cable Test - Part C-3 a nd continue testing.
  
 Note:   The resistance value of 72 ohms is calculated to meet the maximum
 recommended  distance of 610 m (2000 ft) between terminals.  Yo u should
 always examine your configuration carefully to ensu re that the absolute
 maximum distance between terminals is not exceeded during the time the
 store loop is operating.  See "Maximum Allowable Distance Between
 Terminals on a Store Loop" in topic 3.6.10 .
  
  
 PICTURE 122
  
  
 Figure  E-21. Testing Serial Store Loop Cable Conti nuity and Resistance
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 E.8.8.3 Serial Store Loop Cable Test - Part C-3
  
 Use this procedure to verify:
  
     The correct polarity of each cable segment
     The continuity of the braided shield in each ca ble segment.
  
 1.  Refer to Figure E-22 .  Unplug all attachment cables that are plugged
     into the store loop.
  
 2.  Connect the serial loop test cable to the IBM t ester.
  
 3.  Set the tester mode switch to position 2.
  
 4.  Plug the serial store loop test cable into stor e loop data connector
     number 1.
  
 5.  Plug the wrap plug into store loop data connect or number 2.
  
 6.  Press the test button on the tester:
  
     a.  If the green light comes on, the polarity o f the twisted-pair
         wires is correct.
  
     b.  If any of the top two red lights come on, t he polarity is wrong in
         one of the two connectors under test.  Make  the necessary
         corrections to the twisted-pair wire connec tions in the data
         connectors.
  
     c.  If the lower (ground) red light comes on, t he shield connection is
         faulty at one or both data connectors.  Mak e the necessary
         corrections to the shield connection in the  data connectors.
  
  
 7.  Remove the serial loop test cable and the wrap plug from the data
     connectors.
  
 8.  Plug the serial store loop cable into store loo p data connector number
     2.
  
 9.  Plug the wrap plug into store loop data connect or number 3.
  
 10. Repeat Step  6  to check polarity of the twisted-pair wires and to  check
     for continuity of the braided shield of this ca ble segment.  Make any
     necessary corrections to this cable segment.
  
 11. Check all remaining cable segments in this mann er.  Make any necessary
     corrections to each store loop cable segment.
  
 Testing the serial store loop cable is complete.
  
  
 PICTURE 123
  
  
 Figure  E-22. Testing Serial Store Loop Cable Polar ity and Shield
               Continuity
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 E.8.9 Test Procedure D.  Loop Wiring Concentrator T est Using the IBM Tester
  
 1.  See Figure E-23  and connect the tester data cord to the I/O port o f
     the Loop Wiring Concentrator (LWC).
  
 2.  Make sure no other devices are connected to the  LWC.
  
 3.  Set the tester mode switch to position 1.
  
 4.  Press the test button:
  
     a.  If the green light comes on, continue with Step 5.
     b.  If any red lights come on, the LWC is defec tive.  Repair or
         replace it and repeat Test Procedure D.
  
 5.  Disconnect the tester data cord from the I/O po rt and connect it to
     one of the radial ports.
  
     Note:   The reason for performing this test from one of t he radial
     ports is to check the shorting bars in the I/O port.
  
 6.  Press the test button:
  
     a.  If the green light comes on, continue with Step 7.
     b.  If any red lights come on, the LWC is defec tive.  Repair or
         replace it and repeat Test Procedure D.
  
 7.  Insert the wrap plug into the I/O port.
  
 8.  Set the tester mode switch to position 2.
  
     a.  If the green light comes on, continue with Step 9.
     b.  If any red lights come on, the LWC is defec tive.  Repair or
         replace it and repeat Test Procedure D.
  
 9.  Disconnect the wrap plug and the tester.
  
 10. The test is complete.  Continue with testing ot her elements of the
     system.
  
  
  
 PICTURE 124
  
  
 Figure  E-23. Testing Loop Wiring Concentrator Usin g the IBM Cabling
               System Tester
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 E.8.10 Test Procedure E.  Loop Wiring Concentrator Test Using an Ohmmeter
  
 Note:   This procedure tests the internal wiring of the L oop Wiring
 Concentrator (LWC), but does not test the contacts of individual
 connectors.  If you think you have a faulty contact , test for continuity
 between the same-color wires using one data wire te st cable plugged into
 the I/O port and another data wire test cable plugg ed into the connector
 being tested.
  
 1.  Make sure that all cables currently connected t o the LWC are labeled
     so that you can reconnect them properly after t his test.
  
 2.  Disconnect all cables currently plugged into th e LWC.
  
 3.  See Figure E-24  and plug the data wire test cable into the I/O por t of
     the LWC.
  
 4.  Using an ohmmeter, check for continuity between :
  
     �   The red and orange wires of the data wire test c able
     �   The green and black wires of the data wire test cable
     �   The data wire test cable shield and the LWC shie ld contact in all
         radial ports.
  
     If you do not find continuity in every case, go  to Step 11 .
  
 5.  Using an ohmmeter, check for an open circuit be tween:
  
     �   The red or orange wires and the green or black w ires of the data
         wire test cable
  
     �   All the data wires and the shield of the data wi re test cable.
  
     If you do not find an open circuit in every cas e, go to Step 11 .
  
 6.  Disconnect the data wire test cable and plug it  into any radial port.
  
 7.  Using an ohmmeter, check for continuity between :
  
     �   The red and orange wires of the data wire test c able
     �   The green and black wires of the data wire test cable.
  
     If you do not find continuity in every case, go  to Step 11 .
  
 8.  Disconnect the data wire test cable.
  
 9.  Reconnect all cables that were disconnected in Step 2.
  
 10. The test is complete.  Continue with testing ot her elements of the
     system.
  
 11. The LWC is defective.  Replace it.
  
  
  
 PICTURE 125
  
  
 Figure  E-24. Testing Loop Wiring Concentrator Usin g an Ohmmeter
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 E.8.11 Test Procedure F.  Radial Store Loop Cable T est Using an Ohmmeter
  
 A radial store loop consists of individual cables t hat go from the Loop
 Wiring Concentrator to each terminal and from the L oop Wiring Concentrator
 to the store controller.  Follow this test procedur e to test each cable
 that is part of a radial store loop.
  
 1.  See Figure E-25  and plug the data wire test cable into the data
     connector at the Loop Wiring Concentrator end o f the cable.
  
 2.  Using an ohmmeter, check for a maximum resistan ce reading of 36 ohms
     at the data wire test cable (red and orange wir es, and green and black
     wires).  If the resistance exceeds 36 ohms, see  the Note in this test
     procedure.
  
 3.  Using an ohmmeter, check for an open circuit be tween:
  
     �   The red or orange wires and the green or black w ires of the data
         wire test cable
  
     �   All the data wires and the shield of the data wi re test cable.
  
     If you do not find an open circuit in every cas e, the cable is
     defective or the connections are faulty.  Go to  Step 11 .
  
 4.  Disconnect the data wire test cable and plug it  into the other end of
     the Radial Store Loop Cable at the 4683- xx 1 terminal.
  
 5.  Using an ohmmeter, repeat Step 3.
  
 6.  To check the continuity of the Radial Store Loo p Cable shield, plug a
     data wire test cable into one end of the cable.
  
 7.  Twist the red lead with the cable shield.
  
 8.  Plug a second data wire test cable into the oth er end of the Radial
     Store Loop Cable.
  
 9.  Using an ohmmeter, check for continuity between  the red wire and the
     shield.
  
     If continuity is not found, the cable is defect ive.  Go to Step 11 .
  
 10. The test is complete.  Continue with testing ot her elements of the
     system.
  
 11. Disconnect the data wire test cable(s).
  
 12. Repair or replace the Radial Store Loop Cable a nd repeat Test
     Procedure F.
  
  
 Note:   The resistance value of 36 ohms is calculated to meet the maximum
 recommended  distance of 610 m (2000 ft) between terminals.  Yo u should
 always examine your configuration carefully to ensu re that the absolute
 maximum distance between terminals is not exceeded during the time the
 store loop is operating.  See "Maximum Allowable Distance Between
 Terminals on a Store Loop" in topic 3.6.10 .
  
  
 PICTURE 126
  
  
 Figure  E-25. Testing Radial Store Loop Cable Using  an Ohmmeter
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 E.8.12 Test Procedure G.  IBM 4683-xx2 to 4683-xx1 Cable Test Using an Ohmmeter
  
 1.  See Figure E-26  and plug the data wire test cable into the data
     connector at the 4683- xx 1 terminal.
  
 2.  Using an ohmmeter, check for a maximum resistan ce reading of 10 ohms
     at the data wire test cable (red and orange wir es, and green and black
     wires).  If resistance exceeds 10 ohms, the cab le is too long or its
     connections are faulty.  Go to Step 11 .
  
 3.  Using an ohmmeter, check for an open circuit be tween:
  
     �   The red or orange wires and the green or black w ires of the data
         wire test cable
  
     �   All the data wires and the shield of the data wi re test cable.
  
     If you do not find an open circuit in every cas e, the cable is
     defective.  Go to Step 11 .
  
 4.  Disconnect the data wire test cable and plug it  into the data
     connector at the 4683- xx 2 terminal.
  
 5.  Using an ohmmeter, repeat Step 2.
  
 6.  To check the continuity of the cable shield, pl ug a data wire test
     cable into one end of the cable.
  
 7.  Twist the red lead with the cable shield.
  
 8.  Plug a second data wire test cable into the oth er end of the cable.
  
 9.  Using an ohmmeter, check for continuity between  the red wire and the
     shield.
  
     If continuity is not found, the cable is defect ive.  Go to Step 11 .
  
 10. The test is complete.  Continue with testing ot her elements of the
     system.
  
 11. Disconnect the data wire test cable(s).
  
 12. Repair or replace the cable.
  
  
  
 PICTURE 127
  
  
 Figure  E-26. Testing 4683-xx2 to 4683-xx1 Cable Us ing an Ohmmeter
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 F.0 Appendix F.  Cables for Realtime Interface Co-P rocessor Multiport Adapter
  
 The Realtime Interface Co-processor Multiport Adapt er is an optional
 feature for the store controller that provides a me ans to attach up to
 eight devices that use the standard EIA RS-232 or R S-422 interface.  These
 devices can include printers, displays, and modems.   Eight 25-pin
 connectors are provided at the end of a 3 m (10 ft)  cable.  The user must
 provide the device, cable, and connectors to attach  to this cable.
  
 The adapter provides eight connectors, called ports , labeled 0 through 7.
 Depending on how the adapter is ordered, the ports can be used as follows:
  
 �   Ports 0-7 can connect to RS-232 devices
 �   Ports 0-3 can connect to RS-232 devices and port s 4-7 can connect to
     RS-422 devices.
  
 This appendix provides information regarding cables  and pin assignments
 for user-provided cables for attaching the RS-232 a nd RS-422 devices.
  
  
 PICTURE 128
  
  
 Figure  F-1. Realtime Interface Co-processor Multip ort Adapter Cable
  
 Subtopics
 F.1  Bulk Cable Requirements for RS-232 User Cables
 F.2  Conductor Requirements for RS-232 User Cables
 F.3  Connector Requirements for RS-232 User Cables
 F.4  Cables for RS-422 Interface
 F.5  Pin Assignments for User-Provided Cables
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 F.1 Bulk Cable Requirements for RS-232 User Cables
  
  
  
 Overall Shield            Shield must be polyester-backed aluminum  foil
                          with continuous drain wire .  Conductive surface
                          and drain wire out.  100% coverage with minimum
                          50% overlap.
  
 Outside Jacket            PVC
  
 Capacitance               Total capacitance as measured from an y lead to
                          all other leads and shield s tied together must
                          not exceed 40 PF/ft maximu m.
  
 Dielectric Strength       Wire in the finished cable must withstand,
                          without breakdown at room ambient temperature, a
                          minimum test voltage of 30 0 V 50/60 Hz rms for 1
                          minute between individual conductors and between
                          individual conductors and shields.
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 F.2 Conductor Requirements for RS-232 User Cables
  
  
  
 Conductors                          #24 AWG 7/32 stranded, tin ned copper
  
 Individual Conductor                Polyester-backed aluminum foil outsi de
                                    to ensure contac t with central drain
                                    wire.
  
 No. of Shielded Conductors          Variable
  
 Insulation                          Solid polypropylene
  
 Voltage Rating                      300 V at 60 degrees C.
  
 Drain Wires                         Both central and outside, # 24 AWG, 7x32
                                    stranded
  
  
 +-------------------------------------------------- ----------------------------+
 ¦ Table  F-1. Cable Requirements for Noisy Environm ents                        ¦
 +-------------------------------------------------- ----------------------------¦
 ¦            ¦ Voltage     ¦             ¦            ¦            ¦            ¦
 ¦ Number of   ¦ Rating at   ¦ Conductor    ¦ Cable       ¦            ¦ Capacitance ¦
 ¦ Conductors  ¦ 60°C        ¦ Information  ¦ Diameter    ¦ Impedance   ¦ per Foot    ¦
 +------------+------------+-------------+---------- --+------------+------------¦
 ¦ 14         ¦ 30 V       ¦ 28 AWG      ¦ 0.4 in.    ¦ 68 Ohms    ¦ 20.5 pF/ft ¦
 ¦            ¦            ¦ 7 x 36      ¦ maximum    ¦            ¦            ¦
 ¦            ¦            ¦ strands     ¦            ¦            ¦            ¦
 +-------------------------------------------------- ----------------------------+
  
 Note:   The cable you install must meet certain safety re quirements if your
 installation is in the U.S. where the National Elec trical Code Article 725
 is in effect.
  
 +-------------------------------------------------- ----------------------+
 ¦ UL/NEC Rating                       ¦ Suitable Installation              ¦
 +------------------------------------+------------- ----------------------¦
 ¦ CL2                                ¦ Non-plenum g eneral purpose        ¦
 +------------------------------------+------------- ----------------------¦
 ¦ CL2R                               ¦ Riser                             ¦
 +------------------------------------+------------- ----------------------¦
 ¦ CL2P                               ¦ Plenum                            ¦
 +-------------------------------------------------- ----------------------+
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 F.3 Connector Requirements for RS-232 User Cables
  
  
  
 Connector Housing    25-pin D connector with tin-plated metal housing  with
                     grounding indents
  
 Contacts             �   Female pins at end of cable that connects to the
                         Realtime Interface Co-proce ssor Multiport Adapter.
  
                     �   Male or female for other connectors, depending o n
                         the device being attached.
  
 Shell                Metal with captivated retainer screw s long enough to
                     be grasped and turned with the fingers
  
 Ferrule              Split ring, aluminum
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 F.4 Cables for RS-422 Interface
  
 The cable length should not exceed 1220 meters (400 0 feet).  Surge
 suppressor attachment are recommended on cable leng ths that exceed 120
 meters (400 feet).  This is necessary for cables th at exit the building.
  
 Subtopics
 F.4.1  Bulk Cable Requirements for RS-422 User Cables
 F.4.2  Conductor Requirements for RS-422 User Cables
 F.4.3  Connector Requirements for RS-422 User Cables
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 F.4.1 Bulk Cable Requirements for RS-422 User Cable s
  
  
  
 Overall Shield            Shield must be #36 tinned copper braid w ith a
                          minimum coverage of 85%.
  
 Outside Jacket            PVC
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 F.4.2 Conductor Requirements for RS-422 User Cables
  
  
  
 Conductors                Two twisted pairs (four conductors).   The lay of
                          the individual pairs is no t to exceed one inch.
                          The two twisted pairs may be twisted together.
                          If they are twisted togeth er, the lay must be
                          greater than the lay of th e individual twisted
                          pairs.
  
 Materials                 #22 AWG, 7x30 stranded, tinned copp er
  
 Insulation                SRPVC
  
 Voltage Rating            UL Rating of 300 V at 80 degrees C.
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 F.4.3 Connector Requirements for RS-422 User Cables
  
  
  
 Connector Housing    25-pin D connector with tin-plated metal housing  with
                     grounding indents
  
 Contacts             �   Female pins at end of cable that connects to the
                         Realtime Interface Co-proce ssor Multiport Adapter
  
                     �   Male pins at end of cable that connects to IBM
                         3161/3164.
  
                     �   Male pins at end of cable that connects to the
                         Proprinter converter.
  
                     �   Male or female pins at end of cable that connect s
                         to other devices, depending  on the device.
  
 Shell                Metal with captivated retainer screw s long enough to
                     be grasped and turned with the fingers
  
 Ferrule              Split ring, aluminum
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 F.5 Pin Assignments for User-Provided Cables
  
 The user is responsible for providing cables and co nnectors for attaching
 devices to the optional IBM Realtime Interface Co-p rocessor Multiport
 Adapter in the store controller.  The following top ics provide information
 regarding pin assignments for cables using the EIA RS-232 and RS-422
 interfaces.
  
  
 PICTURE 129
  
  
 Figure  F-2. Cable for Direct Attachment of an RS-2 32 Device
  
  
  
 PICTURE 130
  
  
 Figure  F-3. Data Communication Equipment (DCE) Cab le to Connect a Modem
  
  
  
 PICTURE 131
  
  
 Figure  F-4. Cable for Direct Attachment of an RS-4 22 Device
  
  
  
 PICTURE 132
  
  
 Figure  F-5. Cables for Attaching Devices Through a n RS-422 to RS-232
              Converter
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 G.0 Appendix G.  Miscellaneous Information
 This section contains miscellaneous information, in cluding:
  
 �   Ambient light guidelines and measurements for IB M 3687 Checkout
     Scanner
  
 �   Dimensions of machines, devices, and cable conne ctors
  
 �   Information about expendable supplies.
  
 Subtopics
 G.1  Ambient Light Guidelines for the Checkout Scanner
 G.2  Measuring Ambient Light Level at the IBM 3687 Mode l 2
 G.3  Ambient Light Guidelines for the Model 3 Printer
 G.4  Declaration of Noise Emission Values
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 G.1 Ambient Light Guidelines for the Checkout Scann er
  
 The red content of the store lighting and sunlight can affect the
 operation of the IBM 3687 Checkout Scanner Model 2.   Therefore, lamps used
 for store lighting in the vicinity of the scanner s hould have low
 emissions of red light.   Table G-1  shows some recommended lamp types, as
 well as some lamp types that should be avoided in t he area of the scanner.
 The amount of sunlight in the vicinity of the scann er should be minimized.
 Although the level of red light is the primary conc ern, the luminance in
 the area of the scanner surface should not exceed 1 00 footcandles.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table  G-1. Lamp Types Used Near the IBM 3687 Che ckout Scanner         ¦
 +-------------------------------------------------- ----------------------¦
 ¦ LOW RED EMISSION                   ¦ HIGH RED EMISSION                  ¦
 ¦ (RECOMMENDED)                      ¦ (TO BE AVOIDED)                    ¦
 +------------------------------------+------------- ----------------------¦
 ¦   A.   Fluorescent:                  ¦   A.   Fluorescent:                 ¦
 ¦         1. Daylight                 ¦         1. Deluxe cool white       ¦
 ¦         2. Cool white               ¦         2. Deluxe warm white       ¦
 ¦                                    ¦         3. Soft white              ¦
 ¦                                    ¦         4. Pink                    ¦
 ¦                                    ¦         5. Red                     ¦
 +------------------------------------+------------- ----------------------¦
 ¦   B.   High Intensity Discharge:     ¦   B.   High Intensity Discharge:    ¦
 ¦         1. Clear mercury vapor      ¦         1. Warm deluxe mercury     ¦
 ¦         2. White mercury vapor      ¦            vapor                   ¦
 +------------------------------------+------------- ----------------------¦
 ¦                                    ¦   C.   Incandescent:                ¦
 ¦                                    ¦         1. Tungsten                ¦
 +-------------------------------------------------- ----------------------+
  
  
 The following methods are recommended to reduce the  incident light that
 reaches the scanner:
  
 �   Avoid directional-type light fixtures
 �   Avoid light fixtures that do not have diffusers
 �   Reduce lighting intensity
 �   Reduce the number of lamps
 �   Move the scanner or the lighting fixtures
 �   Block or shield any incident light
 �   Position the scanner so that item flow is toward  the store windows
 �   Avoid ceilings less than 3 m (10 ft) high.
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 G.2 Measuring Ambient Light Level at the IBM 3687 M odel 2
  
 A Minolta  (**)  Illuminance Meter, stock number 1519-207, or equiv alent,
 can be used to measure the ambient light level in t he vicinity of an IBM
 3687 Checkout Scanner Model 2.  Contact your IBM In stallation Planning
 Representative for assistance in obtaining the mete r and an accessory
 hood.
  
 Subtopics
 G.2.1  Stores With Fluorescent Lighting
 G.2.2  Stores With High Intensity Discharge (HID) Lamps
 G.2.3  Checking the Level of Sunlight in All Stores
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 G.2.1 Stores With Fluorescent Lighting
  
 The ambient light level caused by fluorescent light ing should not exceed
 100 footcandles at the scanner window.  The meter s hould be placed flat on
 the scanner window, as shown in Figure G-1 .  When you are making this
 measurement, you must shield the meter from dayligh t entering the store
 window.  Do this by positioning yourself between th e scanner and any
 outside window when taking the meter reading.
  
  
 PICTURE 133
  
  
 Figure  G-1. Measuring the Light Level of Fluoresce nt Lighting
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 G.2.2 Stores With High Intensity Discharge (HID) La mps
  
 Two measurements must be made for stores that use h igh intensity discharge
 lamps.  (These lamps are also referred to as HID la mps, multivapor lamps,
 or metal halide lamps.)
  
 The first measurement is identical to the one made for fluorescent
 lighting.  The meter reading should not exceed 100 footcandles.
  
 The second measurement is made with an accessory ho od placed over the
 meter, as shown.  The meter should be centered on t he scanner window, with
 the hood pointing toward the oncoming items (usuall y toward the inner part
 of the store).  With the meter and hood in this pos ition, the meter
 reading should not exceed two (2) footcandles.  If the reading exceeds two
 footcandles, move the lamp causing the excessive re ading (the one toward
 which the hood is pointing).
  
  
 PICTURE 134
  
  
 Figure  G-2. Measuring Light Level of High Intensit y Discharge Lamps

IBM 4680 Store System: Preparing Your Site
Stores With High Intensity Discharge (HID) Lamps

¦ Copyright IBM Corp. 1988, 1992
G.2.2 - 1



 G.2.3 Checking the Level of Sunlight in All Stores
  
 For all stores, regardless of the type of lighting,  a situation may exist
 during certain hours of the day (early morning or l ate afternoon) where
 direct sunlight shines through the store windows.  If this sunlight shines
 on the vertical surfaces of the items as they pass over the scanner
 window, the scanner will have difficulty reading th e symbols on the
 vertical surfaces.
  
 A meter reading should be taken to determine whethe r this is a potential
 problem.  As shown below, the meter should be place d in a vertical
 position, centered on the scanner window, with the dome on the meter
 pointed toward the sunlight.  The meter reading mus t not exceed 750
 footcandles.  If the reading exceeds 750 footcandle s, some steps must be
 taken to reduce the amount of sunlight shining on t he scanner window.
 This can be done by installing sunscreen material, using shading material,
 or by using some other blocking method.  For exampl e, you can place
 advertising at strategic locations on the store win dows.
  
  
 PICTURE 135
  
  
 Figure  G-3. Measuring Light Level of Sunlight at t he Checkout Scanner
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 G.3 Ambient Light Guidelines for the Model 3 Printe r
  
 The IBM 4683 Model 3 printer uses optical sensors t o detect the presence
 of forms inserted into the printer.  Fluorescent la mps used for store
 lighting have no affect on printer operation.
  
 Very bright incandescent light or sunlight entering  the top forms entry
 chute of the printer can cause a sensor error, with  a form being detected
 when none is present.  For lighting levels less tha n 2,000 footcandles
 (21,530 lux), no precautions are necessary.  Bright  store lighting does
 not normally exceed 200 footcandles (2,153 lux).
  
 Light levels exceeding 2,000 footcandles can occur if direct sunlight hits
 the printer.  In this case, form sensor errors can be avoided by
 preventing direct sunlight from shining straight do wn into the forms entry
 slot on top of the printer.
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 G.4 Declaration of Noise Emission Values
  
  
 PICTURE 136
  
  
 Figure  G-4. Declaration of Noise Emission Values f or IBM 4683 Terminals

IBM 4680 Store System: Preparing Your Site
Declaration of Noise Emission Values

¦ Copyright IBM Corp. 1988, 1992
G.4 - 1



 GLOSSARY Glossary
 This glossary defines terms and abbreviations used in this book.  Consult
 the IBM Dictionary of Computing , SC20-1699, and the index of this book for
 terms that you do not find in this glossary.
  
  
    +---+
    ¦ A ¦
    +---+
  
 accessory .  An IBM designation for a separately ordered part  that (a) has
 no type number, (b) is for purchase only, and (c) d oes not receive normal
 IBM maintenance.
  
 access unit .  A unit that allows multiple attaching devices ac cess to a
 token-ring network at a central point such as a wir ing closet or in an
 open work area.
  
 acoustic coupler .  A type of telecommunication equipment that permi ts use
 of a telephone handset as a connection to a telecom munication line for
 data transmission by means of sound transducers.
  
 active .  (1) Able to communicate on the network.  A token -ring network
 adapter is active if it is able to transmit and rec eive on the network.
 (2) Operational.  (3) Pertaining to a node or devic e that is connected or
 is available for connection to another node or devi ce.  (4) Currently
 transmitting or receiving.
  
 adapter .  (1) In the point-of-sale terminal, a circuit car d that, with its
 associated software, enables the terminal to use a function or feature.
 (2) In a LAN, within a communicating device, a circ uit card that, with its
 associated software and/or microcode, enables the d evice to communicate
 over the network.
  
 address .  (1) In data communication, the IEEE-assigned uni que code or the
 unique locally administered code assigned to each d evice or workstation
 connected to a network.  (2) A character, group of characters, or a value
 that identifies a register, a particular part of st orage, a data source,
 or a data sink.  The value is represented by one or  more characters.
 (3) To refer to a device or an item of data by its address.  (4) The
 location in the storage of a computer where data is  stored.  (5) In word
 processing, the location, identified by the address  code, of a specific
 section of the recording medium or storage.  (6) In  word processing, the
 location, identified by the address code, of a spec ific section of the
 recording medium or storage.
  
 alphanumeric .  Pertaining to a character set containing letters , digits,
 and other characters, such as punctuation marks.
  
 ambient light .  Light in the surrounding area, as from electric lights,
 sunlight, or reflected light.
  
 American National Standards Institute (ANSI) .  An organization for the
 purpose of establishing voluntary industry standard s.
  
 analog .  Pertaining to data consisting of continuously va riable physical
 quantities.  Contrast with digital .
  
 ANPOS keyboard .  The alphanumeric point-of-sale keyboard.  This k eyboard
 consists of a section of alphanumeric keys, a progr ammable set of
 point-of-sale keys, a numeric keypad, and system fu nction keys.
  
 ANSI .  American National Standards Institute.
  
 application program .  (1) A program written for or by a user that appl ies
 to the user's own work.  (2) A program written for or by a user that
 applies to a particular application.  (3) A program  written for or by a
 user that is specific to the user's own application .  (4) A program used
 to connect and communicate with stations in a netwo rk, enabling users to
 perform application-oriented activities.
  
 architecture .  A logical structure that encompasses operating p rinciples
 including services, functions, and protocols.  See computer architecture,
 network architecture, Systems Application Architect ure (SAA), Systems
 Network Architecture (SNA) .
  
 asynchronous .  (1) Pertaining to two or more processes that do not depend
 upon the occurrence of a specific event such as a c ommon timing signal.
 (2) In Fiber Distributed Data Interface (FDDI) ring s, a type of data
 traffic that does not need bounded access delay to the medium and
 guaranteed throughput.
  
 attach .  (1) To connect a device physically.  (2) To make  a device a part
 of a network logically.
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 attaching device .  Any device that is physically connected to a net work
 and can communicate over the network.
  
 attenuation .  A decrease in magnitude of current, voltage, or electrical
 or optical power of a signal in transmission betwee n points.  It may be
 expressed in decibels or nepers.
  
  
    +---+
    ¦ B ¦
    +---+
  
 backup .  Pertaining to a system, device, file, or facilit y that can be
 used in the event of a malfunction or the loss of d ata.
  
 baseband .  (1) A frequency band that uses the complete band width of a
 transmission medium.  Contrast with broadband, carrierband. .  (2) A method
 of data transmission that encodes, modulates, and i mpresses information on
 the transmission medium without shifting or alterin g the frequency of the
 information signal.
  
 base unit .  The part of the IBM 4683 Point of Sale terminal that contains
 the power supply and the interfaces.
  
 BASIC.  Beginner's All-purpose Symbolic Instruction Code .  A programming
 language that uses common English words.
  
 baud .  The rate at which signal conditions are transmit ted per second.
 Contrast with bits per second (bps).
  
 binary .  (1) Pertaining to a system of numbers to the bas e two; the binary
 digits are 0 and 1.  (2) Pertaining to a selection,  choice, or condition
 that has two possible different values or states.
  
 binary synchronous communication (BSC) .  A form of telecommunication line
 control that uses a standard set of transmission co ntrol characters and
 control character sequences, for binary synchronous  transmission of
 binary-coded data between stations.  Contrast with synchronous data link
 control (SDLC) .
  
 bits per second (bps) .  The rate at which bits are transmitted per secon d.
 Contrast with baud .
  
 bps .  Bits per second.
  
 Bps .  Bytes per second.
  
 bridge .  (1) An attaching device connected to two LAN seg ments to allow
 the transfer of information from one LAN segment to  the other.  A bridge
 may connect the LAN segments directly by network ad apters and software in
 a single device, or may connect network adapters in  two separate devices
 through software and use of a telecommunications li nk between the two
 adapters.  (2) A functional unit that connects two LANs that use the same
 logical link control (LLC) procedures but may use t he same or different
 medium access control (MAC) procedures.  Contrast w ith gateway  and router .
  
 broadband .  A frequency band divisible into several narrower  bands so that
 different kinds of transmissions such as voice, vid eo, and data
 transmission can occur at the same time.  Synonymou s with wideband .
 Contrast with baseband .
  
 BSC.  Binary synchronous communication.
  
 bypass .  To eliminate an attaching device or an access un it from a ring
 network by allowing the data to flow in a path arou nd it.
  
  
    +---+
    ¦ C ¦
    +---+
  
 C.  A high-level programming language designed to op timize run time, size,
 and efficiency.
  
 cable loss (optical) .  The loss in an optical cable equals the attenuat ion
 coefficient for the cables fiber times the cable le ngth.
  
 cable segment .  A section of cable between components or devices  on a
 network.  A segment may consist of a single patch c able, multiple patch
 cables connected together, or a combination of buil ding cable and patch
 cables connected together.  See LAN segment, ring segment .
  
 carrierband .  A frequency band in which the modulated signal i s
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 superimposed on a carrier signal (as differentiated  from baseband), but
 only one channel is present on the medium.  Contras t with baseband,
 broadband .
  
 cash drawer .  A drawer at a point-of-sale terminal that can be  programmed
 to open automatically.  See till .
  
 chain .  (1) Transfer of control from the currently execu ting program to
 another program or overlay.  (2) Referencing a data  record from a previous
 data record.
  
 charge .  A sales transaction in which a customer has the partial or total
 value of purchased merchandise added to an account for later payment.
  
 circuit .  (1) A logic device.  (2) One or more conductors through which an
 electric current can flow.
  
 clear .  To delete data from a screen or from memory.
  
 coaxial (coax) cable .  A cable consisting of one conductor, usually a
 small copper tube or wire, within and insulated fro m another conductor of
 a larger diameter, usually copper tubing or copper braid.
  
 COBOL.  (Common Business-Oriented Language) A high-level  programming
 language, based on English, that is used primarily for business
 applications.
  
 command.  (1) A request for performance of an operation or  execution of a
 program.  (2) A character string from a source exte rnal to a system that
 represents a request for system action.
  
 communication adapter .  A circuit card and its associated software that
 enable a device, such as a personal computer, to be  connected to a network
 or another computer (examples include binary synchr onous, asynchronous,
 modem, and LAN adapters).
  
 computer architecture .  The organizational structure of a computer syste m,
 including hardware and software.
  
 concentrator .  (1) In data transmission, a functional unit that  permits a
 common transmission medium to serve more data sourc es than there are
 channels currently available within the transmissio n medium.  (2) Any
 device that combines incoming messages into a singl e message
 (concentration) or extracts individual messages fro m the data sent in a
 single transmission sequence (deconcentration).  (3 ) See also access unit ,
 wiring concentrator .
  
 conduit .  A tube or duct used to enclose electrical wiring  or cables.
  
 configuration .  (1) The group of devices, options, and programs that make
 up a data processing system or network as defined b y the nature, number,
 and chief characteristics of its functional units.  More specifically, the
 term may refer to a hardware configuration or a sof tware configuration.
 (2) See also system configuration .
  
 connect .  In a LAN, to physically join a cable from a stat ion to an access
 unit or network connection point.  Contrast with attach .
  
 controller .  A unit that controls input/output operations for  one or more
 devices.
  
 converter .  In an IBM Token-Ring Network, a device that conv erts
 electronic signals to light pulses or vice versa fo r use in an optical
 fiber subsystem.
  
 core .  The central region of an optical fiber through w hich light is
 transmitted.
  
 coupler .  A device that connects a modem to a telephone ne twork.  See also
 acoustic coupler .
  
 crosstalk .  The disturbance caused in a circuit by an unwant ed transfer of
 energy from another circuit.
  
 customer receipt .  An itemized list of merchandise purchased and pa id for
 by the customer.
  
  
    +---+
    ¦ D ¦
    +---+
  
 DAA.  Data access arrangement.  See data coupler .
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 data .  (1) A representation of facts, concepts, or inst ructions in a
 formalized manner suitable for communication, inter pretation, or
 processing by human or automatic means.  (2) Any re presentations such as
 characters or analog quantities to which meaning is  or might be assigned.
  
 data access arrangement (DAA) .  Circuitry that allows privately owned
 data-terminal equipment (DTE) and telecommunication  equipment to be
 connected to the public switched telephone network.   See also data
 coupler .
  
 data circuit-terminating equipment (DCE) .  In a data station, the
 equipment that provides the signal conversion and c oding between the data
 terminal equipment (DTE) and the line.
  
 data communication .  (1) Transfer of information between functional u nits
 by means of data transmission according to a protoc ol.  (2) The
 transmission, reception, and validation of data.
  
 data coupler .  An electrical device for connecting modems to th e public
 switched network in the United States.  The data co upler limits the amount
 of signal applied to the network.  It is sometimes referred to as a data
 access arrangement (DAA).
  
 data file .  A collection of related data records organized i n a specific
 manner; for example, a payroll file (one record for  each employee, showing
 such information as rate of pay and deductions) or an inventory file (one
 record for each inventory item, showing such inform ation as cost, selling
 price, and number in stock.)  See also data set, file .
  
 data link .  (1) Any physical link, such as a wire or a telep hone circuit,
 that connects one or more remote terminals to a com munication control
 unit, or connects one communication control unit wi th another.  (2) The
 assembly of parts of two data terminal equipment (D TE) devices that are
 controlled by a link protocol, and the interconnect ing data circuit, that
 enable data to be transferred from a data source to  a data sink.  (3) In
 SNA, see also link .  Note:   A telecommunication line is only the physical
 medium of transmission.  A data link includes the p hysical medium of
 transmission, the protocol, and associated devices and programs; it is
 both physical and logical.
  
 data processing system .  A network, including computer systems and
 associated personnel, that accepts information, pro cesses it according to
 a plan, and produces the desired results.
  
 data set .  Logically related records treated as a single un it.  See also
 file .
  
 data terminal equipment (DTE) .  (1) That part of a data station that
 serves as a data source, data receiver, or both.  ( 2) Equipment that sends
 or receives data, or both.
  
 data transmission .  The conveying of data from one place for recepti on
 elsewhere by means of telecommunications.
  
 dB.  Decibel.
  
 DCE.  Data circuit-terminating equipment.
  
 decibel (dB) .  (1) One tenth of a bel.  (2) A unit that express es the
 ratio of two power levels on a logarithmic scale.  (3) A unit for
 measuring relative power.  The number of decibels i s 10 times the
 logarithm base (base 10) of the ratio of the measur ed power levels; if the
 measured levels are voltages (across the same or eq ual resistance), the
 number of decibels is twenty times the log of the r atio.  See also neper .
  
 device .  (1) A mechanical, electrical, or electronic cont rivance with a
 specific purpose.  (2) An input/output unit such as  a terminal, display,
 or printer.  See also attaching device.
  
 dialing .  Using a dial or pushbutton telephone to initiate  a telephone
 call.  In telecommunication, attempting to establis h a connection between
 a terminal and a telecommunication device over a sw itched line.
  
 digital .  (1) Pertaining to data in the form of digits.  C ontrast with
 analog .  (2) Pertaining to data consisting of numerical v alues or discrete
 units.
  
 disabled .  (1) Pertaining to a state of a processing unit t hat prevents
 the occurrence of certain types of interruptions.  (2) Pertaining to the
 state in which a transmission control unit or audio  response unit cannot
 accept incoming calls on a line.
  
 disk .  A round, flat plate coated with a magnetic subst ance on which
 computer data is stored.  See also integrated disk, fixed disk .
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 diskette .  A thin, flexible magnetic disk permanently enclo sed in a
 protective jacket.  A diskette is used to store inf ormation for
 processing.
  
 Disk Operating System .  An operating system for computer systems that us e
 disks and diskettes for auxiliary storage of progra ms and data.
  
 display .  (1) A visual presentation of data.  (2) A device  that presents
 visual information to the point-of-sale terminal op erator and to the
 customer, or to the display station operator.
  
 distributed .  Physically separate but connected by cables.
  
 Distributed Systems Executive (DSX) .  An IBM licensed program available
 for IBM host systems that allows the host system to  get, send, and remove
 files, programs, formats and procedures in a networ k of computers.
  
 distribution panel .  In the IBM Token-Ring Network, a wiring board th at
 provides a patch panel function and mounts in a rac k.  See also patch
 panel .
  
 down-loop .  The position of a terminal or store controller o n the store
 loop in relation to the direction of data flow on t he store loop.  For
 example, each terminal or store controller transmit s loop data to the next
 terminal "down-loop" from its position on the store  loop and it receives
 loop data from the next terminal "up-loop" from its  position on the store
 loop.  See up-loop .
  
 DTE.  Data terminal equipment.
  
  
    +---+
    ¦ E ¦
    +---+
  
 EAN.  European article number.
  
 EIA .  Electronic Industries Association.  See EIA interface .
  
 EIA interface .  An industry-accepted interface for connecting de vices
 having voltage related limits.
  
 emulation .  (1) The imitation of all or part of one computer  system by
 another, primarily by hardware, so that the imitati ng system accepts the
 same data, executes the same programs, and achieves  the same results as
 the imitated computer system.  (2) The use of progr amming techniques and
 special machine features to permit a computing syst em to execute programs
 written for another system.
  
 equipment rack .  A metal stand for mounting network components, s uch as
 distribution panels and IBM 8228 Multistation Acces s Units.  Synonymous
 with rack .
  
 European article number (EAN) .  A number that is assigned to and encoded
 on an article of merchandise for scanning in some c ountries.
  
 evaluation .  Reduction of an expression to a single value.
  
 event .  (1) Processing unit containing price changes and  item file
 updates.  All records in an event share common char acteristics such as
 type of change and event due date.  (2) An occurren ce of significance to a
 task; for example, the completion of an asynchronou s operation, such as an
 I/O operation.
  
 exit .  To execute an instruction or statement within a portion of a
 program in order to terminate the execution of that  portion.  Note:   Such
 portions of programs include loops, routines, subro utines, and modules.
  
 expansion board .  In an IBM personal computer, a panel containing
 microchips that a user can install in an expansion slot to add memory or
 special features.  Synonymous with expansion card , extender card .
  
 expansion card .  Synonym for expansion board .
  
 extender card .  Synonym for expansion board .
  
  
    +---+
    ¦ F ¦
    +---+
  
 faceplate .  A wall-mounted or surface-mounted plate for conn ecting data
 and voice connectors to a cabling system.
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 FCC.  Federal Communications Commission.
  
 feature .  A part of an IBM product that may be ordered sep arately by the
 customer.
  
 Feature Expansion .  A card that plugs into an IBM 4683 Point of Sale
 Terminal and allows additional devices to be used.
  
 Federal Communications Commission (FCC) .  A board of commissioners
 appointed by the President under the Communications  Act of 1934, having
 the power to regulate all interstate and foreign co mmunications by wire
 and radio originating in the United States.
  
 field .  On a data medium or a storage medium, a specifie d area used for a
 particular category of data; for example, a group o f character positions
 used to enter or display wage rates on a panel.
  
 file .  A named set of records stored or processed as a unit.  For example,
 an invoice may form a record and the complete set o f such records may form
 a file.  See also data set, data file .
  
 frame .  (1) The unit of transmission in some LANs, inclu ding the IBM
 Token-Ring Network and the IBM PC Network.  It incl udes delimiters,
 control characters, information, and checking chara cters.  On a token-ring
 network, a frame is created from a token when the t oken has data appended
 to it.  On a token bus network (IBM PC Network), al l frames including the
 token frame contain a preamble, start delimiter, co ntrol address, optional
 data and checking characters, end delimiter, and ar e followed by a minimum
 silence period.  (2) A housing for machine elements .  (3) In synchronous
 data link control (SDLC), the vehicle for every com mand, every response,
 and all information that is transmitted using SDLC procedures.  Each frame
 begins and ends with a flag.
  
 franking .  Printing an indication on a document that the do cument has been
 processed.  This franking may be a store header lin e, a "total" line, or a
 transaction number that is printed when a check, a discount coupon, or a
 gift certificate is inserted in the document insert  station of the
 point-of-sale terminal during certain types of tran sactions.
  
 frequency .  The rate of signal oscillation, expressed in her tz (cycles per
 second).
  
 function .  (1) A specific purpose of an entity, or its char acteristic
 action.  (2) A subroutine that returns the value of  a single variable.
 (3) In data communications, a machine action such a s a carriage return or
 line feed.
  
  
    +---+
    ¦ G ¦
    +---+
  
 gateway .  A device and its associated software that interc onnect networks
 of systems of different architectures.  The connect ion is usually made
 above the reference model network layer.  For examp le, a gateway allows
 LANs access to System/370 host computers.  Contrast  with bridge  and
 router .
  
 group .  (1) A set of related records that have the same value for a
 particular field in all records.  (2) A collection of users who can share
 access authorities for protected resources.  (3) A list of names that are
 known together by a single name.
  
  
    +---+
    ¦ H ¦
    +---+
  
 hardware .  Physical equipment as opposed to programs, proce dures, rules,
 and associated documentation.
  
 header .  The portion of a message that contains control i nformation for
 the message such as one or more destination fields,  name of the
 originating station, input sequence number, charact er string indicating
 the type of message, and priority level for the mes sage.
  
 hertz (Hz) .  A unit of frequency equal to one cycle per secon d.  Note:   In
 the United States, line frequency is 60Hz or a chan ge in voltage polarity
 120 times per second; in Europe, line frequency is 50Hz or a change in
 voltage polarity 100 times per second.
  
 host computer .  (1) The primary or controlling computer in a
 multi-computer installation or network.  (2) In a n etwork, a processing
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 unit in which resides a network access method.  Syn onymous with host
 processor .
  
 host processor .  (1) In a network, a computer that primarily prov ides
 services such as computation, data base access, or special programs or
 programming languages.  (2) Synonym for host computer .
  
 Hz.  See hertz .
  
  
    +---+
    ¦ I  ¦
    +---+
  
 impedance .  The combined effect of resistance, inductance, a nd capacitance
 on a signal at a particular frequency.
  
 input/output (I/O) .  (1) Pertaining to a device whose parts can perfo rm an
 input process and an output process at the same tim e.  (2) Pertaining to a
 functional unit or channel involved in an input pro cess, output process,
 or both, concurrently or not, and to the data invol ved in such a process.
  
 insert .  To make an attaching device an active part of a LAN.
  
 integrated .  Arranged together as one unit.
  
 integrated disk .  An integral part of the processor that is used f or
 magnetically storing files, application programs, a nd diagnostics.
 Synonymous with disk .
  
 interface .  (1) A shared boundary between two functional uni ts, defined by
 functional characteristics, common physical interco nnection
 characteristics, signal characteristics, and other characteristics as
 appropriate.  (2) A shared boundary.  An interface may be a hardware
 component to link two devices or a portion of stora ge or registers
 accessed by two or more computer programs.  (3) Har dware, software, or
 both, that links systems, programs, or devices.
  
 interference .  (1) The prevention of clear reception of broadca st signals.
 (2) The distorted portion of a received signal.
  
 International Organization for Standardization (ISO ) .  An organization of
 national standards bodies from various countries es tablished to promote
 development of standards to facilitate internationa l exchange of goods and
 services, and develop cooperation in intellectual, scientific,
 technological, and economic activity.
  
 I/O .  Input/output.
  
 ISO .  International Organization for Standardization.
  
 item .  (1) One member of a group.  (2) In a store, one unit of a
 commodity, such as one box, one bag, or one can.  U sually an item is the
 smallest unit of a commodity to be sold.
  
  
    +---+
    ¦ J  ¦
    +---+
  
 jack .  A connecting device to which a wire or wires of a circuit may be
 attached and which is arranged for insertion of a p lug.
  
 jumper .  A connector between two pins on a network adapte r that enables or
 disables an adapter option, feature, or parameter v alue.
  
 jumper cable .  Synonym for patch cable .
  
  
    +---+
    ¦ K ¦
    +---+
  
 keyboard .  A group of numeric keys, alphabetic keys, specia l character
 keys, or function keys used for entering informatio n into the terminal and
 into the system.
  
  
    +---+
    ¦ L ¦
    +---+
  
 label .  Constant, either numeric or literal, that refere nces a statement
 or function.
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 LAN.  Local area network.
  
 LAN segment .  (1) Any portion of a LAN (for example, a single bus or ring)
 that can operate independently but is connected to other parts of the
 establishment network via bridges.  (2) An entire r ing or bus network
 without bridges.  See cable segment, ring segment .
  
 layer .  (1) One of the seven levels of the Open Systems Interconnection
 reference model.  (2) In open systems architecture,  a collection of
 related functions that comprise one level of hierar chy of functions.  Each
 layer specifies its own functions and assumes that lower level functions
 are provided.  (3) In SNA, a grouping of related fu nctions that are
 logically separate from the functions of other laye rs.  Implementation of
 the functions in one layer can be changed without a ffecting functions in
 other layers.
  
 leased line .  Synonym for nonswitched line .
  
 line .  On a terminal, one or more characters entered be fore a return to
 the first printing or display position.
  
 link .  (1) In the IBM 4680 Store System, the logical co nnection between
 nodes including the end-to-end link control procedu res.  (2) The
 combination of physical media, protocols, and progr amming that connects
 devices on a network.  (3) In computer programming,  the part of a program,
 in some cases a single instruction or an address, t hat passes control and
 parameters between separate portions of the compute r program.  (4) To
 interconnect items of data or portions of one or mo re computer programs.
 (5) In SNA, the combination of the link connection and link stations
 joining network nodes.  See also link connection .  Note:   A link
 connection is the physical medium of transmission; for example, a
 telephone wire or a microwave beam.  A link include s the physical medium
 of transmission, the protocol, and associated devic es and programming; it
 is both logical and physical.
  
 link connection .  (1) All physical components and protocol machine s that
 lie between the communicating link stations of a li nk.  The link
 connection may include a switched or leased physica l data circuit, a LAN,
 or an X.25 virtual circuit.  (2) In SNA, the physic al equipment providing
 two-way communication and error correction and dete ction between one link
 station and one or more other link stations.  (3) I n the IBM 4680 Store
 System, the logical link providing two-way communic ation of data from one
 network node to one or more other network nodes.
  
 load .  In computer programming, to enter data into memo ry or working
 registers.
  
 lobe receptacle .  In the IBM Token-Ring Network, an outlet on an a ccess
 unit for connecting a lobe.
  
 local area network (LAN) .  A computer network located on a user's premises
 within a limited geographical area.  Note:   Communication within a LAN is
 not subject to external regulations; however, commu nication across the LAN
 boundary may be subject to some form of regulation.
  
 logon (n), log on (v) .  The procedure for starting up a point-of-sale
 terminal or store controller for normal sales opera tions by sequentially
 entering the correct security number and transactio n number.  Synonymous
 with sign-on, sign on .
  
 loop .  (1) A set of instructions that may be executed r epeatedly while a
 certain condition prevails.  See also store loop .  (2) A closed
 unidirectional signal path connecting input/output devices to a network.
  
 Loop Wiring Concentrator (LWC) .  A device that serves as a junction to
 connect the store loop cable from individual termin als to the store
 controller.
  
 LWC.  Loop Wiring Concentrator.
  
  
    +---+
    ¦ M ¦
    +---+
  
 magnetic stripe .  The magnetic material (similar to recording tape ) on
 merchandise tickets, credit cards, and employee bad ges.  Information is
 recorded on the stripe for later "reading" by the m agnetic stripe reader
 (MSR) or magnetic wand reader attached to the point -of-sale terminal.
  
 magnetic stripe reader (MSR) .  A device that reads coded information from
 a magnetic stripe on a card, such as a credit card,  as it passes through a
 slot in the reader.
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 magnetic wand reader .  A device that reads coded information from a
 magnetic stripe on merchandise tickets, employee ba dges, or credit cards.
  
 Mb.  Megabit
  
 MB.  Megabyte
  
 medium.  A physical carrier of electrical or optical ener gy.
  
 megabit (Mb) .  A unit of measure for throughput.  1 megabit = 1 ,048,576
 bits.
  
 megabyte (MB) .  A unit of measure for data.  1 megabyte = 1,048, 576 bytes.
  
 megahertz (MHz) .  A unit of measure of frequency.  1 megahertz = 1 ,000,000
 hertz.
  
 MHz.  Megahertz.
  
 modem (MOdulator/DEModulator) .  A device that converts digital data from a
 computer to an analog signal that can be transmitte d in a
 telecommunication line, and converts the analog sig nal received to data
 for the computer.
  
 monitor .  (1) A functional unit that observes and records selected
 activities for analysis within a data processing sy stem.  Possible uses
 are to show significant departures from the norm, o r to determine levels
 of utilization of particular functional units.  (2)  Software or hardware
 that observes, supervises, controls, or verifies op erations of a system.
  
 monochrome display .  See video display .
  
 MSR.  Magnetic stripe reader.
  
 multistation access unit (MSAU) .  (1) A lobe concentrator that allows
 multiple attaching devices access to the ring at a central point such as a
 wiring closet or in an open work area.  In the IBM Token-Ring Network, a
 wiring concentrator that can connect multiple lobes  to a ring network.
 Synonymous with access unit .
  
  
    +---+
    ¦ N ¦
    +---+
  
 name.  An alphanumeric term that identifies a data set,  statement,
 program, or cataloged procedure.
  
 neper .  A unit for measuring power.  The number of neper s is the logarithm
 (base e) of the ratio of the measured power level.
  
 NetView .  A host-based IBM network management licensed pro gram that
 provides communication network management (CNM) or communications and
 systems management (C&SM) services.
  
 NetView Distribution Manager (NetView DM) .  A component of the NetView
 family supporting resource distribution within Change Management , and
 providing central control of software and microcode  distribution and
 installation, to processors in a distributed/depart mental (SNA) network
 system.  It allows a similar control of user data o bjects across the
 network, and provides the facilities to support the  remote initiation of
 command lists.
  
 network .  (1) A configuration of data processing devices a nd software
 connected for information interchange.  (2) An arra ngement of nodes and
 connecting branches.  Connections are made between data stations.
  
 network architecture .  The logical structure and operating principles o f a
 computer network.  See also systems network architecture (SNA)  and Open
 System Interconnection (OSI) architecture .  Note:   The operating
 principles of a network include those of services, functions, and
 protocols.
  
 noise .  (1) A disturbance that affects a signal and that  can distort the
 information carried by the signal.  (2) Random vari ations of one or more
 characteristics of any entity, such as voltage, cur rent, or data.
 (3) Loosely, any disturbance tending to interfere w ith normal operation of
 a device or system.
  
 nonswitched line .  (1) A connection between systems or devices that  does
 not have to be made by dialing.  Contrast with switched line .  (2) A
 telecommunication line on which connection does not  have to be established
 by dialing.  Synonymous with leased line .
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    +---+
    ¦ O ¦
    +---+
  
 OCR.  Optical character recognition.
  
 OCR reader .  A device that reads hand-written or machine-prin ted symbols
 into a computing system.
  
 office .  See work area.
  
 offline .  Operation of a functional unit without the contr ol of a computer
 or control unit.
  
 online .  Operation of a functional unit that is under the  continual
 control of a computer or control unit.  The term al so describes a user's
 access to a computer using a terminal.
  
 open .  (1) To make an adapter ready for use.  (2) A bre ak in an electrical
 circuit.  (3) To make a file ready for use.
  
 open circuit .  An electrical circuit that has a break in it.
  
 Open Systems Interconnection (OSI) .  (1) The interconnection of open
 systems in accordance with specific ISO standards.  (2) The use of
 standardized procedures to enable the interconnecti on of data processing
 systems.  Note:   OSI architecture establishes a framework for coor dinating
 the development of current and future standards for  the interconnection of
 computer systems.  Network functions are divided in to seven layers.  Each
 layer represents a group of related data processing  and communication
 functions that can be carried out in a standard way  to support different
 applications.
  
 Open Systems Interconnection (OSI) architecture .  Network architecture
 that adheres to a particular set of ISO standards t hat relates to Open
 Systems Interconnect.
  
 Open Systems Interconnection (OSI) reference model .  A model that
 represents the hierarchical arrangement of the seve n layers described by
 the Open Systems Interconnection architecture.
  
 operating system .  Software that controls the execution of programs .  An
 operating system may provide services such as resou rce allocation,
 scheduling, input/output control, and data manageme nt.  Examples are IBM
 PC DOS and IBM OS/2.
  
 Operating System/2 (OS/2) .  A set of programs that control the operation
 of high-speed large-memory IBM personal computers ( such as the IBM
 Personal System/2 computer, Models 50 and above), p roviding multitasking
 and the ability to address up to 16 MB of memory.  Contrast with Disk
 Operating System (DOS) .
  
 operation .  (1) A defined action, namely, the act of obtaini ng a result
 from one or more operands in accordance with a rule  that completely
 specifies the result for any permissible combinatio n of operands.  (2) A
 program step undertaken or executed by a computer.  (3) An action
 performed on one or more data items, such as adding , multiplying,
 comparing, or moving.
  
 operator .  (1) A symbol that represents the action being pe rformed in a
 mathematical operation.  (2) A person who operates a machine.
  
 optical character recognition (OCR) .  The machine identification of
 printed characters through the use of light-sensiti ve devices.
  
 optical fiber .  A small-diameter strand made from glass and/or p olymer
 that consists of a core surrounded by a lower-index -of-refraction
 cladding.  It guides light from one end to another by a combination of a
 graded index in the core and internal reflectance.
  
 option .  (1) A specification in a statement, a selection from a menu, or a
 setting of a switch, that may be used to influence the execution of a
 program.  (2) A hardware or software function that may be selected or
 enabled as part of a configuration process.  (3) A piece of hardware (such
 as a network adapter) that can be installed in a de vice to modify or
 enhance device function.
  
 OS.  Operating system.
  
 OSI .  Open Systems Interconnect.
  
 OS/2 .  Operating System/2.
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 overlay .  Part of a larger program read into a computer's main memory only
 when needed.  An overlay replaces other portions of  the larger program
 that are no longer needed.  The use of overlays red uces the amount of main
 memory required by a program.  An overlay is only s upported on the store
 controller and requires its own copy of the runtime  subroutine library.
  
 owner .  In relation to files, an owner is the user that creates the file
 and therefore has complete access to the file.
  
  
    +---+
    ¦ P ¦
    +---+
  
 page .  (1) The portion of a panel that is shown on a di splay surface at
 one time.  (2) To move back and forth among the pag es of a multiple-page
 panel.  See also scroll .  (3) In a virtual storage system, a fixed-length
 block that has a virtual address and is transferred  as a unit between main
 storage and auxiliary storage.
  
 panel .  The complete set of formatted information that a ppears in a single
 display on a visual display unit.
  
 patch cable .  A length of cable with data connectors at both e nds that is
 normally used to interconnect two sections of build ing cable at a patch
 panel or to connect a product to the building cable .  Synonymous with
 jumper cable .
  
 patch panel .  An organized concentration of cable terminations , usually
 mounted in a flat panel, that facilitates the inter connection of
 communication cables.
  
 path .  (1) Reference that specifies the location of a p articular file
 within the various directories and subdirectories o f a hierarchical file
 system.  (2) In a network, any route between any tw o nodes.  (3) The route
 traversed by the information exchanged between two attaching devices in a
 network.  (4) A command in IBM PC DOS and IBM OS/2 that specifies
 directories to be searched for commands or batch fi les that are not found
 by a search of the current directory.
  
 PBX.  Private branch exchange.
  
 PC Network .  An IBM broadband or baseband LAN with a bus topo logy in which
 messages are broadcast from PC Network adapter to P C Network adapter.
  
 permanent virtual circuit (PVC) .  A virtual circuit that has a logical
 channel permanently assigned to it at each data ter minal equipment (DTE).
 A call establishment protocol is not required.
  
 personal computer (PC) .  A desk-top, free-standing, or portable
 microcomputer that usually consists of a system uni t, a display, a
 monitor, a keyboard, one or more diskette drives, i nternal fixed-disk
 storage, and an optional printer.  PCs are designed  primarily to give
 independent computing power to a single user and ar e inexpensively priced
 for purchase by individuals or small businesses.  E xamples include the
 various models of the IBM Personal Computers, and t he IBM Personal
 System/2 computer.
  
 phase .  The relative timing (position) of periodic elect rical signals.
  
 plug .  (1) A connector for attaching wires from a devic e to a cable, such
 as a store loop.  A plug is inserted into a recepta cle or plug.  (2) To
 insert a connector into a receptacle or socket.
  
 point-of-sale terminal .  (1) The IBM 4683 Point of Sale Terminal:  A unit
 that provides point-of-sale transaction, data colle ction, credit
 authorization, price look-up, and other inquiry and  data entry functions.
 (2) The IBM 4684 Point of Sale Terminal:  A unit th at provides central
 processing, point-of-sale transaction, data collect ion, credit
 authorization, price look-up, and other inquiry and  data entry functions.
  
 point-to-point wiring .  A method of wiring a network by which wires are
 run between terminals or components of the network using the shortest
 route.
  
 polling characters (address) .  A set of characters specific to a terminal
 and the polling operation; response to these charac ters indicates to the
 computer whether the terminal has a message to ente r.
  
 port .  (1) An access point for data entry or exit.  See  also medium access
 port.   (2) A connector on a device to which cables for o ther devices such
 as display stations and printers are attached.  Syn onymous with socket .
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 post .  (1) To affix to a usual place.  (2) To provide i tems such as return
 code at the end of a command or function.  (3) To d efine an appendage
 routine.  (4) To note the occurrence of an event.
  
 POST.  Power-On Self Test.
  
 Power-On Self Test (POST) .  A series of diagnostic tests that are run
 automatically each time the computer's power is swi tched on.
  
 primary store controller .  The store controller designated to control the
 store loop under normal conditions.
  
 private branch exchange (PBX) .  (1) A private telephone exchange,
 automatic or manual, that provides for the transmis sion of calls to and
 from the public telephone network on the user's pre mises and operated by
 an attendant supplied by the user.  (2) Technology used to interconnect
 different types of equipment (computer terminals, p rinters) and exchange
 different forms of information (data and voice).
  
 problem determination .  The process of determining the source of a probl em
 as being a program component, a machine failure, a change in the
 environment, a common-carrier link, a user-supplied  device, or a user
 error.
  
 PROCEDURE.  (1) A sequenced set of statements that may be us ed at one or
 more points in one or more computer programs, and t hat usually has one or
 more input parameters and yields one or more output  parameters.  (2) A set
 of instructions that gives a service representative  a step-by-step
 procedure for tracing a symptom to the cause of fai lure.
  
 processor .  In a computer, a functional unit that interprets  and executes
 instructions.
  
 PS.  Presentation space.
  
 public switched (telephone) network (PSN) .  A telephone network that
 provides lines and exchanges to the public.  It is operated by the
 communication common carriers in the USA and Canada , and by the PTT
 Administrations in other countries.
  
 PVC.  Permanent virtual circuit.
  
  
    +---+
    ¦ R ¦
    +---+
  
 rack .  Synonym for equipment rack .
  
 radio frequency (RF) .  Any frequency in the range within which radio wa ves
 may be transmitted, from about 10 KHz to about 300, 000 MHz.
  
 read .  To acquire or to interpret data from a storage d evice, from a data
 medium, or from another source.
  
 realtime .  (1) Pertaining to the actual time during which a  physical
 process occurs.  (2) Pertaining to data collected c oncurrently with
 physical events, so that the results of the collect ion operation may be
 used to influence the sequence of events.
  
 receive .  To obtain and store information transmitted from  a device.
  
 receptacle .  Electrically, a fitting equipped to receive a pl ug and used
 to complete a data connection or electrical path.  See also lobe
 receptacle.
  
 record .  A collection of related items of data, treated a s a unit; for
 example, in stock control, each invoice could const itute one record.  A
 complete set of such records may form a file.
  
 Reference Diskette .  (1) A diskette shipped with the IBM Personal Sys tem/2
 computers with Micro Channel architecture.  The dis kette contains code and
 files used for configuration of options and for har dware diagnostic
 testing.  (2) A diskette shipped with the IBM 4684 Point of Sale Terminal.
 It contains code and files used for configuration o f options and for
 hardware diagnostic testing.
  
 register .  (1) A storage area in a computer's memory where specific data
 is stored.  Registers are used in the actual manipu lation of data values
 during the execution of a program.  (2) A storage d evice having a
 specified storage capacity such as bit, byte, or co mputer word, and
 usually intended for a special purpose.  (3) In the  IBM 4680 Store System,
 a term that refers to the point-of-sale terminal.
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 remodulator .  In broadband networks, an active device that dem odulates
 inbound information and remodulates it on the highe r frequency outbound
 channel.  A remodulator may or may not provide fram e error detection and
 does not amplify inbound noise distortion.  It prov ides network clocking
 by broadcasting continuous idle when the inbound ch annel is not
 transmitting information.  Contrast with translator .
  
 remove .  (1) To take an attaching device off a network.  (2) To stop an
 adapter from participating in data passing on a net work.
  
 repeater .  In a network, a device that amplifies or regener ates data
 signals in order to extend the distance between att aching devices.
  
 ring network .  A network configuration in which a series of att aching
 devices is connected by unidirectional transmission  links to form a closed
 path.  A ring of an IBM Token-Ring Network is refer red to as a LAN segment
 or as a Token-Ring Network segment.
  
 ring segment .  Any section of a ring that can be isolated (by u nplugging
 connectors) from the rest of the ring.  A segment c an consist of a single
 lobe, the cable between access units, or a combinat ion of cables, lobes,
 and/or access units.  See cable segment, LAN segment .
  
 router .  An attaching device that connects two LAN segmen ts, which use
 similar or different architectures, at the referenc e model network layer.
 Contrast with bridge  and gateway .
  
 routing .  (1) The assignment of the path by which a messag e will reach its
 destination.  (2) The forwarding of a message unit along a particular path
 through a network, as determined by the parameters carried in the message
 unit, such as the destination network address in a transmission header.
  
  
    +---+
    ¦ S ¦
    +---+
  
 SAA.  Systems Application Architecture.
  
 scanner .  A device that examines the bar code on merchandi se tickets,
 credit cards, and employee badges and generates ana log or digital signals
 corresponding to the bar code.
  
 scroll .  To move all or part of the display image vertica lly or
 horizontally to display data that cannot be observe d within a single
 display image.  See also page (2) .
  
 SDLC.  Synchronous Data Link Control.
  
 segment .  See cable segment, LAN segment, ring segment .
  
 service clearance .  Minimum space required to allow working room for  a
 person installing or servicing a unit.
  
 signal .  (1) A time-dependent value attached to a physica l phenomenon for
 conveying data.  (2) A variation of a physical quan tity, used to convey
 data.
  
 SNA.  Systems Network Architecture.
  
 socket .  Synonym for port (2) .
  
 source .  The origin of any data involved in a data transf er.
  
 splitter .  A passive device used at a node to connect two o r more
 branches.  The device is coupled inline to a main t runk or branch for
 splitting the power and information signal two or m ore ways.  A splitter
 does not amplify or regenerate data signals.
  
 state .  See conversation state.
  
 station .  (1) A point-of-sale terminal that consists of a processing unit,
 a keyboard, and a display.  It can also have input/ output devices, such as
 a printer, a magnetic stripe reader or cash drawers .  (2) A communication
 device attached to a network.  The term used most o ften in LANs is an
 attaching device  or workstation .  (3) An input or output point of a system
 that uses telecommunication facilities; for example , one or more systems,
 computers, terminals, devices, and associated progr ams at a particular
 location that can send or receive data over a telec ommunication line.  See
 also attaching device, workstation .
  
 store controller .  A programmable unit in a network used to collect  data,
 to direct inquiries, and to control communication w ithin a system.  In the
 IBM 4680 Store System, the store controller is an I BM Personal Computer AT
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 or IBM PS/2 with a Store Loop Adapter feature insta lled.
  
 store loop .  In the IBM 4680 Store System, a cable over which  data is
 transmitted between the store controller and the po int-of-sale terminals.
  
 Store Loop Adapter .  A hardware component used to connect the loop to  a
 control unit, such as the IBM Personal Computer AT.
  
 switch .  On an adapter, a mechanism used to select a valu e for, enable, or
 disable a configurable option or feature.
  
 switched line .  A telecommunication line in which the connection  is
 established by dialing.  Contrast with nonswitched line .
  
 synchronous .  (1) Pertaining to two or more processes that dep end upon the
 occurrence of a specific event such as a common tim ing signal.
 (2) Occurring with a regular or predictable timing relationship.
  
 synchronous data link control (SDLC) .  A discipline conforming to subsets
 of the Advanced Data Communication Control Procedur es (ADCCP) of the
 American National Standards Institute (ANSI) and Hi gh-level Data Link
 Control (HDLC) of the International Organization fo r Standardization, for
 managing synchronous, code-transparent, serial-by-b it information transfer
 over a link connection.  Transmission exchanges may  be duplex or
 half-duplex over switched or nonswitched links.  Th e configuration of the
 link connection may be point-to-point, multipoint, or loop.
  
 system .  In data processing, a collection of people, mach ines, and methods
 organized to accomplish a set of specific functions .  See also data
 processing system  and operating system .
  
 system configuration .  A process that specifies the devices and program s
 that form a particular data processing system.
  
 Systems Application Architecture (SAA) .  An architecture developed by IBM
 that consists of a set of selected software interfa ces, conventions, and
 protocols, and that serves as a common framework fo r application
 development, portability, and use across different IBM hardware systems.
  
 Systems Network Architecture (SNA) .  The description of the logical
 structure, formats, protocols, and operational sequ ences for transmitting
 information units through, and controlling the conf iguration and operation
 of, networks.  Note:   The layered structure of SNA allows the ultimate
 origins and destinations of information, that is, t he end users, to be
 independent of, and unaffected by, the specific SNA  network services and
 facilities used for information exchange.
  
 system unit .  (1) A part of a computer that contains the proce ssing unit,
 and may contain devices such as disk and diskette d rives.  (2) In an IBM
 personal computer, the unit that contains the proce ssor circuitry,
 read-only memory (ROM), random-access memory (RAM),  and the I/O channel.
 It may have one or more disk or diskette drives.  ( 3) In an IBM 4684
 terminal, the part of the terminal that contains th e processing unit, ROM,
 RAM, disk and diskette drives, and the I/O channel.
  
  
    +---+
    ¦ T ¦
    +---+
  
 task .  A basic unit of work.
  
 terminal .  In data communication, a device, usually equippe d with a
 keyboard and a display, capable of sending and rece iving information over
 a communication channel.
  
 terminal number .  A number assigned to a terminal to identify it f or
 addressing purposes.
  
 threshold .  (1) A level, point, or value above which somethi ng is true or
 will take place and below which it is not true or w ill not take place.
 (2) In IBM bridge programs, a value set for the max imum number of frames
 that are not forwarded across a bridge due to error s, before a "threshold
 exceeded" occurrence is counted and indicated to ne twork management
 programs.  (3) An initial value from which a counte r is decremented from
 an initial value.  When the counter reaches zero or  the threshold value, a
 decision is made and/or an event occurs.
  
 till .  A tray in the cash drawer of the point-of-sale t erminal, used to
 keep the different denominations of bills and coins  separated and easily
 accessible.
  
 token .  A sequence of bits passed from one device to ano ther on the
 token-ring network that signifies permission to tra nsmit over the network.
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 It consists of a starting delimiter, an access cont rol field, and an end
 delimiter.  The frame control field contains a toke n bit that indicates to
 a receiving device that the token is ready to accep t information.  If a
 device has data to send along the network, it appen ds the data to the
 token.  When data is appended, the token then becom es a frame.  See frame .
  
 token ring .  A network with a ring topology that passes token s from one
 attaching device (node) to another.  A node that is  ready to send can
 capture a token and insert data for transmission.
  
 token-ring network .  (1) A ring network that allows unidirectional da ta
 transmission between data stations by a token-passi ng procedure over one
 transmission medium so that the transmitted data re turns to and is removed
 by the transmitting station.  The IBM Token-Ring Ne twork is a baseband LAN
 with a star-wired ring topology that passes tokens from network adapter to
 network adapter.  (2) A network that uses a ring to pology, in which tokens
 are passed in a circuit from node to node.  A node that is ready to send
 can capture the token and insert data for transmiss ion.  (3) A group of
 interconnected token rings.
  
 trace .  (1) A record of the execution of a computer prog ram.  It exhibits
 the sequences in which the instructions were execut ed.  (2) A record of
 the frames and bytes transmitted on a network.
  
 transaction .  (1) The process of recording item sales, process ing refunds,
 recording coupons, handling voids, verifying checks  before tendering, and
 arriving at the amount to be paid by or to a custom er.  The receiving of
 payment for merchandise or service is also included  in a transaction.
 (2) In an SNA network, an exchange between two prog rams that usually
 involves a specific set of initial input data that causes the execution of
 a specific task or job.  Examples of transactions i nclude the entry of a
 customer's deposit that results in the updating of the customer's balance,
 and the transfer of a message to one or more destin ation points.
  
 translator .  In broadband networks, an active device for conv erting an
 inbound channel to a higher frequency outbound chan nel.  The conversion is
 done by removing the inbound carrier, adding the ou tbound carrier, and
 amplifying the signal.  (A translator amplifies inb ound errors and noise
 distortion.)  Contrast with remodulator .
  
 transmission .  The sending of data from one place for reception  elsewhere.
  
 transmit .  To send information from one place for reception  elsewhere.
  
 twisted pair .  A transmission medium that consists of two insul ated
 conductors twisted together to reduce noise.
  
  
    +---+
    ¦ U ¦
    +---+
  
 UL.  Underwriters Laboratory.
  
 uninterruptible power supply (UPS) .  A device connected between the
 electric utility power and a user's equipment.  Its  output supplies
 constant electrical power in the event of power lin e fluctuations or a
 complete loss of utility power for a limited time.
  
 universal product code (UPC) .  An encoded number that can be assigned to
 and printed on or attached to an article of merchan dise for scanning.
  
 UPC.  Universal product code.
  
 up-loop .  The position of a terminal or store controller o n the store loop
 in relation to the direction of data flow on the st ore loop.  For example,
 each terminal or store controller receives loop dat a from the next
 terminal "up-loop" from its position on the store l oop and it transmits
 loop data to the next terminal "down-loop" from its  position on the store
 loop.  See down-loop .
  
 UPS.  Uninterruptible power source.
  
 user .  (1) Category of identification defined for file access protection.
 (2) A person using a program or system.
  
  
    +---+
    ¦ V ¦
    +---+
  
 variable .  (1) A named entity that is used to refer to data  and to which
 values can be assigned.  Its attributes remain cons tant, but it can refer
 to different values at different times.  (2) In com puter programming, a
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 character or group of characters that refers to a v alue and, in the
 execution of a computer program, corresponds to an address.  (3) A
 quantity that can assume any of a given set of valu es.
  
 version .  A separate IBM-licensed program, based on an exi sting
 IBM-licensed program, that usually has significant new code or new
 function.
  
 video display .  (1) An electronic transaction display that prese nts visual
 information to the point-of-sale terminal operator and to the customer.
 (2) An electronic display screen that presents visu al information to the
 display operator.
  
  
    +---+
    ¦ W ¦
    +---+
  
 wand.  A commercially available device used to read inf ormation encoded on
 merchandise tickets, credit cards, and employee bad ges.
  
 waveform .  The mathematical representation of a wave, espec ially a graph
 of deviation at a fixed point versus time.
  
 wideband .  Synonym for broadband .
  
 wiring concentrator .  A unit that allows multiple attaching devices ac cess
 to the ring at a central point such as a wiring clo set or in an open work
 area.  A star-wired ring consists of one or more co ncentrators connected
 together to form a ring.  See also access unit .
  
 work area .  An area in which terminal devices (such as displ ays,
 keyboards, and printers) are located.  Access units  may also be located in
 work areas.
  
 workstation .  (1) An I/O device that allows either transmissio n of data or
 the reception of data (or both) from a host system,  as needed to perform a
 job:  for example, a display station or printer.  ( 2) A configuration of
 I/O equipment at which an operator works.  (3) A te rminal or
 microcomputer, usually one connected to a mainframe  or network, at which a
 user can perform tasks.
  
 world .  Category of identification defined for file acce ss protection.
  
 4683-xx1 .  A point-of-sale terminal in the IBM 4680 Store S ystem that
 loads and executes programs.  A 4683- xx 1 can be any of the following
 models: 4683-001, 4683-A01, 4683-P11, 4683-P21, 468 3-P41.
  
 4683-xx2 .  A point-of-sale terminal in the IBM 4680 Store S ystem that does
 not load and execute programs, but attaches to a te rminal that does.  A
 4683- xx 2 can be either of the following models: 4683-002, 4683-A02.
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