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Our Message
to the
Public, Business and Government

WEBSTERMN UMION 1S NOW CARRYING OUT A HNATIONWIDE MODERNIZATION PRO-
CRAM BASED ON THE LATEST DEVELOPMERNTS IN COMMLUNICATIONS AND COM-
PLUTER TECHNOLOGY. THAT WILL EXPAND OUR FAC|ILITIES. IMPROVE SERVICE.
AND BROADEN THE RANGE OF OOMMLUMICATION &ND INFORMATION SERVICES
OEFERED TO CUSTOMERS OF ALL HINDS—THE PUBLIS, BUSINESS AND GOVERN-
MEMT.

COMPUTERS ARE AN ESSENTIAL PART OF OUR PROGHRAM TO INTEGRATE THE
PEUBLIC® MESSAGE S¥STEM WITH THE TELEX HETWORK INTO A SINGLE MODERM
EVETEM WITH ACREATLY FNLARSEDCOMMUNICATION INFORMATIONCAPABILETY .

OUR FIRST COMPUTER CENTER 1R NEW YORK IS HNOW IN OPERATION AND ADD-
TIOMNAL COMPUTER CENTERS ARE MNOW BEING COMPLETED IN CHICAGO, SAM FRAM.
CISCO ANMND ATLANTA THE SECOND PHASE OF OUR MODERNIZATION PROGRAM
CALLS FOR THE INSTALLATION OF LARGE: MULTIPLE-ACCESS COMPLUTERS OF
ADVANCED DESIGHN AT KEY LOCATIONES COABT-TO-COAST LINKED BY HIGH-CAFA.
CITY, BROADBAND CHAMMELS, WE Wil THEN BE EQUIFFED T FLUNCTION AS-A
HATIONAL COMMUNICATIONS/INFORMATION SYSTEM PROVIDING THE PUBLIC.
INDUSTRY AND GOVERNMENMT WITH NEW SHARED-USE COMPLUTER-OPERATED
SERVICES OF MANY AMD VARIED TYPES

WESTERM LMNION'S A18 FOR THE PRESENT AMND FUTURE 1S TO DEVELOP AND
FROVIDE THE SERVICES TO MEET THE PRESENT AMD FUTURE NEEDS OF OLIR ol B Lo
TOMERS. LARGE AND SMALL

WE EXPECT THAT MANY LARGE CUSTOMERS WILL CONTINUE T OFERATE
THEIR OWHN COMPUTERIZED PRIVATE SYSTEMS. ODTHERS WILL TURN TO WESTERN
LUNHION'S NEW, COMPUTERIZED NATIOMNAL SYSTEM TO MEET THEIR NEEOS. OUuR
AlM |5 TO PROVIDE FOR ALL NMECESSARY DATA AND COMMUNMECATIONS REQLIRE.
MEMNTS INCLUDING THE PROCESSIMNG OF DATA, FORWARDING OF 1TNFORMATIHOM,
AHD RETRIEVAL FROM LARGE DATA BAMHES,

PRESENT AND FUTWRE ADVANCES IN COMPUTER AND COMMUNICATIONS
TECHMOLOGY. INCLUDING SATELLITES, ARE DESTIMNED TO GIVE MODERN COM-
MUNICATIONS A NMEW MASTERY OF INFORMATION ACCOUIS|ITION, PROCESSING. AND
CHSTHRIBUTION ON BOTH A MATIOMAL AND GLOBAL SCALE

MEVER BEFORE IMN HISTORY HAS THE BROLE OF THE COMMUNICATOR HELD
SUCH PROSFECT FOR GREATER IMPORTANCE IN CHARTING HNEW PATHWAYS FOR
CONTINUED GROWTH AND PROGHRESS M THE FIELD OF TELECOM MURICATIONS.



AE A RESULT OF THE FAFID ADVAMCES iN COMMLUMICATIONS AND COMPLUTER
TECHMOLOGY, COMMUNMICATORS EVERYWHERE, IN BUSINESS AND GOVERMMENT .,
ARE BEING CALLEDUPON FOR INFORMATION AND DECISHONSG THAT WILL AFFECT
THE DESIGHN AND DOPERATION OF THEIR FUTURE CCOMMUMICATION SYSTEMS.

MANY ARE MOW BUSY ANALYZING THE EFFICIENCY ANDCAPABILITIES OF THEIR
FRESENT METWDRAKS AND DEVELOP|IMNG PLAMNS THAT, HOPEFLILLY, WILL INSURE
THE BEST POSSIBLE SELECTION AND USE OF NEW EQUIPMENT AMD CIRCLHTRERY,
INOLUDOING COMPUTERS OF ADVANCED DESIGH AND RELATED HARDWARE, TO
MEET THE EXPANDING. COMPLEX COMMUNICATION NEEDS OF TORDAY AMND TI-
MOBRROW, THEY ARE ALED GIVING CAREFUL STUDY TO MEW SYSTEMS AND SERW-
ICES UNDER DEVELOPFMENT BY THE COMMOoMN CARRIERS

THE FLAMNMNING AMD DECISION-MAKING RESPOMSIBILITIES -OF TODAY 'S COM-
MUNICATION MAMAGER DEMAND EXPFERIENCE AND A WIDE-RAMG|MGE KNOWLERDGE
OF THE ENTIRE COMMUNICATIONS FIELD, RECORD, VOHICE AND VIDES—WHAT 15
HAPPEMING AMD WHAT |B GQOQING TO HAPPEM., FEW COMMUNMICATORSE ARE FULLY
AWARE OF ALL THE IMPORTANT CHAMGES AND DEVELOPMENTS UNMNDER WAY. AND
ADDING TO THE PROBLEM |5 THE REASOMABLE CERTAINTY THAT HALF OF WHAT
THE EXPERTS BENOW TODAY WILL BECOME ORSOLETE IN THE NEXT TEN YEARS AMND
HALF ©F WHAT THEY NEED TGO KHOW IS5 5TILL UNDISCOVERED. YET, DESPFITE THE
AWESOME PACE OF TECHMNOLOGICAL CHAMGE, THERE IS AN IMPFERATIVE MEED TO
KMNOW NOW AS MLUCH AS CAN BE KNOWESN SO0 THAT PROMPT, ACCURATE. DEFEND-
ABLE DECISIONS ' MAY BE MADE

WESTERNMN UNIDN HAS BEEM AT WORK DEVELORPIMNG A WIDE FANGE OF MEW ANMD
DFFERENT SERVICES T MEET THE IMMEDIATE AND FUTLRE NEEDS OF ITS CUS-
TOMERS, SOME OF THESE SYSTEMS AND SERVICES ARE DESCRIBED [N THIS ISSUE
OF TECHNICAL REVIEW AND OTHERS, OF EQUAL IMPORTAMNCE. ARE LUNDER DE-
VELOPMENT FOR LATER AMNOUNCEMENT

WORKING OM NEW SYSTEMS AND INFORMATION SERVICES ARE S2ME 500 PLAN-
FHNG AMD MARKETIMNG SPECIALISTS, COMMUMNICATION AND IRFORMATION SY 5
TEMS DESIGNERS, PROGRAMMERS AND ENGINEERING PERSONNEL AT SUR ME'W
HHFORMATION - SYSTEMS COMPUTER LABDRATORY IN MAHWAH. NMEW JERSEY

FIRST OF ITS KiND, THE MAHWAH LABORATORY IS SERVIMG AR A PROVING
EROUND TO DEVELOP AND EVALUATE, UNDER SCTUAL OPERATING CONDITIONS,
COMPUTER-ASSOCIATED IMNMEQORMATION SYSTEMSE LEASED T BLUSIHNESS AND M-
DUSTARY. THIELABORATORY 15 4LSC BEING LSED TO DEVELOR AMD PERFECT NEW
COMMUMNMICATION AMD INFORMATION SERVICES FOR USE TN WESTERMN UNMIDN'S
WA TELECOMMUMNICATION SERVICES FOR THE GEMERAL PUBLIC AND DTHER
USERS.

AR A MNEW-IDEA FACTORY., QUR LABORATORY IG5 MOVING AHESD TD SOLYE
TOMORROW' 'S COMMUMNICATION PROBLEMS TODAY, WE ALSD EBEEE 1T AS AN A=
VANCED CTOMMLUMICATIONS SERVICE CENTER AVAILABLE TDOOQUR CUSTOMERS FOR
EXFPERT ADVICE AMO ASSISTAMCE IMN AMNALYIZIING THEIR SFECIAL NEEDS AND DE-
VELOPIMNG THE RIGHT B0OLUTIONS.

MDD MATTER HOW DIFFICLULT OR DEMAMDING THE REQUIREMENTS MAY BE
OURDBIJIECTIVEIS TO PROVIDE THE CUSTOMER WITH AN ANSWER TO HIS PROBLEM
—THE FIGHT COMMUNICATION SERVICES, OR SERVICES, AT THE RIGHT TIME.

R. W. Hodgers, Jr.
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ISCS™

information service compulter system

expands Western Union services

John A. Hunt

In recognition of its vital role as a lead-
ing telecommunication company, Western
Union has designed and is now imple-
menting the Information Service Computer
System (ISC5*). This system will add ver-
satility to Western Union's services and will
establish a base from which a broad range
of information/communications services,
to large and small users, will be possible
on demand from these users,

A prototype Information Service Com-
puter Center, opened in New York on
February 16, 15966, serves more than
5,500 Telex subscribers in the eastern
United States. The services it offers, called
Automatic Computer Telex Services, con-
sists of the following:

(1) A message service to Telex stations
anywhere in North America (except
Alaska);

(2) A message service to those domes-
tic TWX stations having unattended
operation and equipped with unigue
answer-back devices;

(3) A multiple address service where-
by a common message text can be
transmitted to as many as 100
Telex or TWX stations, or a com-
hination of both,

*Weslern Union Trademark
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The Center is also providing an on-line
data retrieval service called Legal Citation
Service, This service instantly provides a
list of precedent setting case citations to
a subscribing attorney station in response
to a coded inquiry.

The capabilities of this Center will be
expanded and integrated into the ISCS*
Phase | network.

Phase | Service

{a) A major objective of the ISCS5* Phase
| Service is to expand the Automatic
Computer Telex Services nation-
wide, and thus broaden their scope,
and to simplify the procedures that
the user must follow.

An additional Automatic Compu-
ter Telex Service has been designed,
to increase the utility of the user's
terminal by providing it with auto-
matic access to Western Union's
Public Message System, by means of
the Telex system. This new service
will permit a Telex subscriber to file
messages via the computer system,
for subsequent delivery to any point
within the continental United States
{except Alaska) by the Public Mes-
sage System. Constraints upon the
user will be minimized since the
only routing information required

WESTERN UNION TECHNICAL REVIEW



consists of merely the name and
address of the receiver. The system
will analyze the English words, ap-
pearing in the address portion of

the message, to determine the
routing.

Multiple address messages may
contain any combination of ad-
dresses. A user may file any number
of unique single address messages
or a single multiple address mes-
sage during any connection.

(b) The second objective of the ISCS
Phase | Service is to provide a
shared-message switching service,
whereby a subscriber may exchange
traffic among stations of his own
network and relay traffic to other
SErvIices.

Subscriber stations (selected by the
customer) will consist of a combination
of 100 wpm U.S. ASCIl terminals, which
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are either directly connected or share an
input circuit depending upon the traffic
load of the station. Terminals having light
traffic loads will be equipped with 66 wpm
terminals operating in Baudot code.

Service features will include mnemonic
routing, 2 levels of priority, group codes,
alternate routing capability, network con-
trol stations, on-line and off-line traffic
reports, etc. This service, called Info-COM,
is described in detail in another article
in this issue of the Technical Review.

System Approach

Figure 1 is a block diagram which shows
the interconnections of the ISCS, Phase |
with other major systems. Each of the
networks, Telex, Info-Com, TWX and PMS
will continue to operate as autonomus
systems with inter-system communications
being provided by the ISCS.
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Figure 1 — Interconnections of ISCS with Telex, TWX, & PMS
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Figure 2 illustrates the ISCS Phase |
configuration. The Processing Center
(PC) is a computer with a full line of
peripherals. It performs all of the logical
functions associated with the transaction,
l.e., message validations, storage, routing,
journalling, billing, etc.

The functions labeled CC, the Com-
munications Centers, consist of a com-
puter main frame and communications
subsysterns necessary to interface with the
communications lines.

The CC performs all of the repetitive
communications functions associated with

terminal servicing and line inter-play. The
CC also responds to message routing in-
dicators to direct the input message to the
proper PC.

All the CCs are interconnected by 2400
baud circuits and are also connected to
each of the various terminal systems as
shown in the case for Atlanta. Each PC is
connected to its co-located CC by means
of a core-to-core coupler.

The system is essentially modular in
design; additional CCs or PCs can be
easily added as the need arises.

SAN FRANCISCO CHICAGO NEW YORK CITY
B TER T F e == ——d B = i
| | I | | |
e | ‘ g b | Pe |
j L. 1 — | | [ |
i CC | |L cc -'r i cCC — CC |
| | | | | I
e e e — - ] L P |
—————
| |
| |
| p % |
e

| TELEX TWX HI:E"%&EE |
| NETWORK NETWORK NETWORK |
| ! |
| SUBSCRIBE I
| SUBSCRIBERS WESTERMN UNION
| |l\ PUBLIC OFFICES I

: I
| o |
| SUBSCRIBERS

ATLANTA
Figure 2 — |ISCS Phase | Configuration
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Hardware

Figure 3 is illustrates the hardware con-
figuration in a typical location.

Each Processing Center contains:

* Univac 418-1l Computer equipped
with 65, 536 computer words (18 bit)
of core memory having a memory
reaction time of 2 microseconds.

* Univac VI-C magnetic tape sub-sys-
tem. Comprising the Magnetic tape
Control and the & tape stations.
Write Density 200, 556, or 800
characters per inch. Transfer rate
27, 71, or 102 KC.

* Univac FH 330 Drum system with a
capacity of 262,144 computer words
(18 bit) having an average access
time of B.5 milliseconds.

* Univac Fastrand |l mass storage drum
with a capacity of 44,040, 192 com-
puter words (18 bit) having an aver-
age access time of 92 milliseconds.

* Univac 1004-IA printer/card reader
which operates at 200 lines/cards
per minute.

* Inter-Computer Synchronizer having
a data transfer rate of 10,000 com-
puter words (18 bit) per second.

» Console typewriter and alarm.

* Intercept Positions Teletype Model
35 ASR's operating at 110 Baud in 8
level U.S. ASCII code.

* Communications Log Printers Klein-
schmidt Model 311 operating at 300
Baud in 8 level U.S. ASCII code.

For reliability purposes all of the above
equipment is duplicated in a fall back sys-
tem at each site. An arrangement of trans-
fer switches permits any of the peripheral
devices to be easily connected to the op-
erating computer.

Each Communications Center Contains:

* Univac 418 Il Computer equipped
with 32,768 computer words (18 bit)
of core memory having a memory re-
action time of 2 microseconds.

* Console typewriter and alarm

* Paper tape sub-system

* Five communications multiplexors
each capable of serving a variety of
full duplex lines operating at speeds
up to 2,400 bit/second.

April 1967

The communications centers interface
with the following types of lines:

= Telex 50 baud 5 Lawel Baudot Code Asynchronous
= PMWS 56.7 baud 5 Level Baudaot Code Asynchronous
= Infa COM 110 bavd B Lewel ASCIH Code Asynchronous
= TWX 110 bawd 8 Level ASCI| Code Asynchronous
* Intercept

Positions 110 baud 8 Level ASCI] Code Asynchronous
= Communica

tions Log 300 baud 8 Level ASCII Code  Asynchrongus

Printer
» CC-CC 2400 basd 8 Level ASCIl Code Synchronous

The various lines are distributed among
the multiplexers to guard against the loss
of a “service” in case of the failure of a
multiplexer.

At a center which contains both a PC
and a CC, the computer mainframe of the
fall-back PC may be utilized for the CC
function if necessary. At Atlanta, a dupli-
cate computer mainframe will be provided
to increase reliability.

Message Format

The ISCS message format has been de-
signed to minimize the constraints upon
the user, while maintaining the proper
controls to insure message integrity.

Every message must contain the follow-
ing elements:

(a) Start of Message ZCZC

(b) Network Designator
The network designator indicates
the type of delivery to be made i.e.
TLX Telex System
TWX TWX System
ICS Info-COM Terminal
FMS Public Message System
GCS Group Code for any combina-
tion of above

The routing information associated
with each of the above is as
follows:

TLX Dial Number and answer-
back

TWX Dial Mumber and answer-
back

ICS Mnemonic Routing Code

PMS MName and address of

recipient
GCS Mnemonic Routing Code

(c) End of Routing (<=BT<=)
(d) End of Message (Text)
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Figure 3 — Hardware Configurations for a Typical Installation
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The following are examples of single
and multiple address messages:

A—Single Address

RELAY TD TELER
Line 1 2CZC D01 COLLECT=
Line 2 TLX 34436 XEROX SFO«=
Line 3 JOHN JOMES ROOM 303 —
Ling 4 BTe -
Line 5 TEXT & SIGNATURE< =
Ling & NNNNI=

RELAY TD PUBLIC MESSAGE SYSTEM
Line 1 ZCIC D02 PD ALBANY WY —
Line 2 PMS R. ROE< =
Line 3 117 & WOODLAND AVE CLEVELAND OHIO-=
Lingé 4 BT="==
Ling 5 TEXT & SIGNATURE-=
Line § HNHNN-=

Motes:

1. Underlined fields are optional.

2. Any number of single address mes-
sages may be sent during one connec-
tion. If more than one message is
sent during a connection, all mes-
sages after the first must contain
message numbers.

3. The following may not appear in the
text: ZCZC, NNNN, Figs. D,
Z==BT < ==, EOA, Xoff, WRU.

BE—Multiple Address

Ling 1 ZCIC MA M1-T=

Line TLE 23461 US MEWS PARA- -
Ling JOMN JOMES RDOM 382 —

Ling BT —

Line TEXT & SIGMNATURE: ==

Line HHNN=:

Lina LCEIC DDZ2 FD SYRACUSE, MY —
Ling PME ). DOE<=

Linge 9 447 5. MaIN 5T. DENVER, COLO< =
Line 10 BT< ==

Ling 11 ZCIC 03w

Ling 12 TWX 2125774500 GEN INST. ==
Line 13 BT« =

Ling 14 HNNHN-=

oo oo B W RS

Notes:

1. Multiple Address indicator, MA fol-
lows the ZCZC sequence,

2. Lines 2-5 are identical to the single
address format.

3. NNNN of Line 6 shall serve as EOQT.

4. Information similar to that shown in
Lines 7-10 is entered for each sub-
sequent addresses,

5. NNNN of Line 14 shall serve as an
end of message sequence.

April 1967
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6. Only one multiple address message
may be transmitted.
7. Underlined fields are optional.

Interplay With User
Input

A subscriber may gain access to the
ISCS by dialing a special Telex number.
When the system has recognized the con-
nection it will initiate the exchange of
answer backs as follows:

WU I8C5 09/01/66 01374673007 WRLU
I —— - | o e e lq_'_‘r’_'l
Computer Date ISCS Request of
Center Connection Calling
Identification Number  Subscriber’s

Answer-Back

The calling station automatically re-
sponds to the WRU sequence and trans-
mits its answer-back to the system. Fol-
lowing the exchange of answer-bachks, the
user proceeds with his transmission, ad-
hering to the message format previously
described.

A user may transmit any number of
single address messages during a given
connection or he may transmit one mul-
tiple address message.

The system will acknowledge the re-
ceipt of messages, or addresses, in the
case of a multiple address message, on an
individual basis at the end of each period
of transmission. An example of such a
message follows:

ACCEPTED WU ISCS NUMBER(S)
001
002

If the message contains a format error,
the system will respond with an acknowl-
edgement message, notifying the user of
the type of error detected. The acknowl-
edgement message would appear as fol-
lows:

UNABLE TO PROCESS NUMBER(S)
005 INVALID NUMBER
PLEASE CORRECT AND RESEND

This input interplay is slightly modified
for the Class A or B directly-connected
Info-COM terminals; however, the same
basic functions are performed.

ISCS 81



Qutput

When the system delivers traffic directly
to a subscriber terminal (Telex, TWX, In-
fo-COM), the delivery is preceded by a
comparison of answer-backs to verify the
identity of the terminal. If the answer-back
comparison is valid, the system transmits
the following:

WIA WU INFO SVC COMPUTER
N 123 A ARTIE 09,/01,/67

'-\_._\H__.-' l_\__r_.l' '-\__\_1__.' 'h__hll_.l' 'h__hh__,l'
FC Julign ce Trunk Date
Data Identity

identity {dentity Seguence

Mumber

Following the delivery of the message,
another answer-back comparison is made
to verify that the terminal is still operable.

Message Processing

Figure 4 is a simplified block diagram
of the functions performed in the process-
ing of a message.

The basic interplay with the communica-
tion line is performed by the CC. The CC
recognizes and reacts to the signals em-
manating from the communications line.
Upon recognizing the start of an incom-
ing call, the CC assigns a connection
number, incorporates it into an identifying
message, and transmits this message to
the calling terminal. The connection num-
ber is also stored for later shipment to
the PC for message identification pur-
poses. At the end of the identifying mes-
sage, the CC transmits the character
sequence "Figs. D' which causes the
answer-back of the terminal to be ac-
tivated. As the answer-back is being
received, the CC checks for a valid begin-
ning and end and the range of characters.

Following the exchange of answer-backs,
the subscriber begins sending his mes-
sage. The CC accumulates the data, trans-
lates it into a common code (ASCII) and
checks for a valid start of message. Upon
the detection of a valid start of message,
the CC requests the appropriate PC for a
processing position. If the PC responds
with a “‘processing slot,” the CC continues
receiving, translating, storing, and relay-
ing the incoming message data to the PC
upon the recognition of significant char-

82

acter sequences or the receipt of a pre-
determined number of characters. As the
special control sequences (SOM, BT,
MMMNN) are recognized by the CC, the
time of receipt is recorded and sent to
the PC for permanent storage.

As the PC receives the incoming data,
various validity checks are made to check
for ‘“‘apparent accuracy' (proper length
and types of fields) of the address informa-
tion. The complete message is stored on
magnetic tape and on the mass storage
drum.

When the address is validated and the
message text is complete, the message
i3 put on an active queue for delivery.
However, if the message is destined for
the Public Message System, it is passed
to the city/state routine for further vii-
dation, routing, and queueing. The queue
tables in core contain a minimum amount
of information. Additional information re-
lating to the handling of the message is
kept in a special information packet on
the 330 Drum.

Following the wvalidation, the message
acknowledgement process constructs an
acknowledgement message which is sent
to the originator when transmission has

stopped.

If the message validation process de-
tects an error that can be corrected, the
message is accepted and queued for de-
livery of the header to a manual intercept
position where appropriate action can be
taken. If not, it is rejected and an Error
Journal entry is made.

The sequence of events associated with
an incoming message from an Info-COM
terminal differ, but essentially the same
basic functions are performed.

Initiation of the delivery routine takes
place at the PC. The PC cyclically scans
each of the output queues and selects a
message for delivery. When a message is
selected, the control information relating
to its delivery is retrieved from the 330
Drum and a request for an appropriate
output communication line is constructed
and transmitted to the CC. The routing
information, including the answer-back of
the destination terminal, is included in
this request.

WESTERN UNION TECHNICAL REVIEW
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Figure 4 — Block Diagram of Message Processing
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The serving CC selects the desired com-
munication line and performs the line
service action, i.e. (dials into Telex, TWX;
polls Info-COM terminal). When the CC
has determined that the destination station
15 ready, it requests the answer-back of the
station. The response to the request is
compared to the data contained in the
request sent by the PC. I a valid com-
parison is made, the PC is notified that
the terminal is ready to receive the mes-
sage. Transmission to the Public Message
system is on a direct line basis with no
line interplay or answer-back exchange.
Message protection is provided by se-
guential number checking at the reperfora-
tor office.

The PC then retrieves the message
from the mass storage drum and forwards
it in blocks to the CC for delivery at a rate
consistant with the terminal being served,
Code and speed conversion take place at
the CC.

Prior to delivery of the first block of
message data to the terminal, the CC con-
structs a pre-message header, which in-
cludes a unigque CC assigned connection

number, and delivers this toc the terminal.
Following this, the delivery of the message
hegins.

When the CC recognizes that it has sent
the end of message sequence (NNMNN), it
again requests and compares the answer-
hack of the terminal to ensure that it is
still operable. The CC then disconnects
and sends the control information, includ-
ing the connection number, back to the
PC for permanent storage.

All records of the transactions are main-
tained at the PC in a permanent file on
magnetic tape. Tha Reference Journal con-
tains a complete copy of the message
as entered by the subscriber. The Input
Journal contains control information re-
lating to the address portion. The Qutput
Journal contains control information re-
lating to the delivery. The Error Joumal
contains information relating to all error
conditions encounterad.

Figure 5 illustrates the routing of a
message through the system.

Aszsume a Telex subscriber in Los
Angeles is sending a message, A, to a non-
subscriber in Baltimore and a message
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“B" to a Telex subscriber in Jacksonville,
Florida.

In both cases, the sender obtains a
connection to the Communications Center
at San Francisco designated FF, via the
Telex system and enters his message. FF
forwards the messages to the Processing
Center designated as SF in San Francisco.

To send the message ""A'" to Baltimore
(Route A on the diagram), SF determines,
as a result of the city /state analysis, that
the destination is served through the
Philadelphia reperforator office, which in
turn is served from the Communications
Center CC at Chicago.

In the case of the delivery of message
“B'" to Jacksonville, (Route B on the dia-
gram) SF determines that the logical point
of entry into the Telex system is Atlanta.
A route is established over the high speed
channel to AA the Communications Center
in Atlanta and the message is delivered
via the Atlanta Telex exchange.

The illustrations in Figure 5 emphasize

the utility of the Communication Center
network of high speed circuits in mini-
mizing congestion in each of the various
sub-systems.

Future Growth

The Information Services Computer Sys-
tem will play the dominant role in integra-
ting all of Western Union's services and
systems into one highly flexible record
communication/information system.
Longer range plans include the expansion
of the Communications Center network
and the installation of large capacity “third
generation'' computers at key locations.
The system will make available, to most
users, a total range of communication/in-
formation services through the use of a
single terminal.

# % . ]

Reference

1. Information Services Computer Canbor
5. Wernikaff, Westarn Union Technical Rewview,
Val. 20, Moo 3, July 1966
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Jouu A. HunT, Director—Systems Requirements,

in the Information Systems and Services Department has been
concerned with various system improvement programs.

He joined Western Union in 1955 and has played

a major role in the planning of various system improvements
for such programs as Telex, Broadband Switching, etc.

He received his degree in Engineering Adminis-

tration in 1952 from the University of Mississippi and served
three years with the U.5. Navy as an Officer.




Info-COM *

a new compuler-directed

information communication service

During the latter part of 1967, Western Union will introduce a new communications
service called Info-COM.* This service is made possible by the store-and-forward message
communications system which uses the new WU nationwide low speed and high-speed message
network and the three computer processing centers located in San Francisee, Chicago, and

New York.

Henry P. Bechtold

INFO-COM* has been developed to meet
an increasing need by industry for com-
puter-operated message switching, data
collection and similar services on a
shared-use basis.' Computers in the Com-
pany's new computer centers will be used
to offer a variety of services to meet in-
dividual customer requirements as to
message and data volume, speed of trans-
mission, terminal equipment, and control
of operating costs.

Info-COM service is a network of many
private systems, each allocated to a spe-
cific customer. The basic systems concept
is a network of tributary stations intercon-
necting through the Western Union low
and high speed communications network to
central computer processing centers which
perform the message switching and proc-
essing functions. This interconnection of
the communications network and the proc-
essing centers called ISCS* is described
in another paper, in this issue; therefore,
it will not be covered here in detail. How-
ever, to assist in a better understanding
of the operation of the Info-Communica-
tions Service, it is necessary to review the

ISCS in broad concept. A block diagram
of ISCS is shown in Figure 1.

*Westerm Union Tradermark

BE

The ISCS network is made up of the
following four levels:

1. Computer Switching and Process-
ing Centers,

2. High Speed communications network
which interconnects all communications
centers collocated with the processing
centers.

3. High-speed communication networks
which are interconnected to computer
switching centers which are not collocated
with the processing centers, but serve
nationwide communities.

4. Low speed access lines which pro-
vide tributary station access to the high
speed communications network,

To demonstrate the message flow with-
in the system and the functions of the
various components of the system, let us
consider two customer networks on the
system, customer A and customer E. In
both instances messages originate in Los
Angeles and are destined for delivery in
Washington, D. C. In the case of the “A"
network, the processing center designated
within the system to handle this traffic is
in San Francisco, while in the case of
the “B" network, the Chicago processing
center 1S designated to handle the “"B"
traffic.

WESTERN UNIOMN TECHNICAL REVIEW
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Figure 2 demonstrates the message Info-COM Service

flow within the ISCS system. The message ;

is transmitted over the low speed access The Info-COM service, has been struc-

line into the high speed network via the tured to be operationally and economically
communications center (CC). The com- balalnced to serve two categories of out-
munications center is a computer which  Stations, heavily loaded and lightly loaded.

identifies the originator and associates it lee heavily loaded, Class ‘ﬁf’ trib station

with a specific network, then routes this Wil be provided on a dedicated circuit

message via the high speed network to the basis directly into the Western Union high
processing center (PC) designated within  SPeed communications network to the

the system to handle the traffic of this spe- ~ SWitching computer. The lightly loaded or ¢
cific customer. The processing center per-  C/2s5 B customer trib station will be pro-

forms its functions and then requests Yided on “shared trunk facilities” to the

access to the point of delivery via the high ~ C0Mmunications center. -

speed communications network which, in The Info-COM system is designed to
turn, delivers the message to its destina-  operate initially at the input and output
tion via a communication center (CC). terminals at 100 wpm using the ASCI| as
Where a message cannot be delivered to  a standard code. Figure 3 is a typical
its destination, due to terminal busy con- customer network configuration showing
ditions, it is retained in “queue,’ for that  various types of Info-COM outstations and
particular station at the processing center,  their access to other Western Union serv-
until delivery is possible. ices as provided by Info-COM. Higher
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Figure 2. Message Flow through ISCS
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speeds, other codes and a variety of ter-
minal equipment will be accommodated
as the system expands and the need
develops.

In addition to the Class A and B serv-
ices, there is also a need for an economical
low-use terminal which would not neces-
sarily have direct access to the computer
center, This class of service, Class C, uses
the Western Union Telex facilities (circuit
switching system) to the high speed com-
munications centers. This segment of the
system will operate at 66 wpm, 5, level
Baudot code at the terminals. Traffic from
these stations will be code and speed con-
verted at the communications concentra-
tors for compatibility with the Info-COM
network.

In this article the term “Info-COM Mes-
sage Communications System’' relates pri-
marily to the directly connected stations,
Class A and B, except when it is evident
that interrelationship with Class C service
is being described. The standard service

features of Info-COM are:

8-level U.S. ASCII code operation
* Accuracy assurance (parity errors
flagged)
* 100 wpm half duplex operation with
ASR terminals
* Alpha and/or alpha numeric address-
ing
« Standard message format (for inter-
service operations)

* Message storage
* Multiple address messages
* System privacy
* ltemized billing
* Message number and date
The following optional features are
available ‘“‘on call” to a customer when
his needs arise:
* Message retrieval (in-line retrieval
within 2 hours; off-line after 2 hours)
+« 2 levels of priority—Regular and
Precedence
* Alternate delivery

Ll
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There are some special features which
may be ordered by the customer to supple-
ment his service functions and terminal
equipment such as:

* Full duplex terminal operation, 100
wpm

* High speed (1050 wpm) receive only
terminal

* Receive only terminals (in addition
to basic ASR)

» Multiple machine installations (on-
line and off-line)

* Group codes

+ Traffic load reports

» Traffic distribution reports

It will be noted that these features very
closely parallel the service capabilities of-
fered by dedicated private wire computer
systems.

Since the system is designed to handle
many customer private message and data
networks, it was necessary to provide for
a means of assuring network privacy, and
thus prevent one customer from accessing
another customer’'s network by accident,
The system of privacy employed is a double
checking technigue, making use of terminal
answerback units and network codes. Net-
work privacy is one of the key features of
this service,

While a customer network may consist
of any number of stations, a network of
less than 5 stations would be impractical.
On the other hand, dedicated computer
switching systems are economically fea-
sible only with more than 40 stations.
These dedicated systems are, by design,
capacity-limited. The Info-COM service has
many advantages over the small network
and the dedicated system; stations can be
added or deleted almost as simply as they
are in the Telex or TWX systems.

Message Format

System operation is simple and straight-
forward. There are, however, certain opera-
tional procedures which must be followed
as in every computer system of this type.
A prescribed message address format
must be strictly adhered to for accessing
the system. Should this format be violated,
the message will not be accepted by the
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system and a message rejection notice will
be sent to the originating terminal, This
is necessary to protect the system integ-
rity and to help assure message delivery.
A sample message format is shown below,

Single Address

Line 1: Start of Message Message Mumber Priority Billing
Information (CR} (LF)=

Line 2: Mebwork Designator Routing Information (CR) (LF"=
Line 3: Secondary Routing Information (GR (LFjcl==

Line 4: Beginning of Text (End of Routing) {CR) (LF<'=

Lina 5: Text (CR) (LF}

Line 6: End of Message

Line 7: Rcceptance Message

Explanation

Line 1: Each message originated by a
Class A or B Info-COM terminal
shall begin with the U.S. ASCII
character EQA followed by the
character sequence ZCZC. The
message number priority, and
billing information with regard to
P.M.S. Public Message Service
and Telex traffic are underlined
to indicate that these are optional
fields.

Line 2: The following network designator
indicates the type of delivery
TLX Telex System (non Info-
COM)

TWX  TwWX System

ICS  Info-COM Terminal

PMS Public Message System

GCS Group Code for any com-
bination of above

The routing information associ-

ated with each to the above is

as follows:

TXL Dial number and answer-
back

TWX Dial number and answer-
back

ICS Mnemonic routing code

PMS Name and address of re-
cipient

GSC Mnemonic routing code

Line 3: Between the routing line and the

beginning of text sequence there
may be supplementary routing in-
formation on all messages except
those having P.M.5. designators,
to facilitate delivery of the mes-
sage at the final destination.
P.M.S. messages must contain
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this area since the City and
State names will appear here,
Any number of physical lines of
information may appear as sup-
plementary routing information.
supplementary routing informa-
tion may not follow a routing line
containing a group code.

Line 4. The character sequence (CR) (LF)
BT (CR) (LF) will serve as an
end-of-routing boundary for all
addresses,

Line 5: This area may contain any se-
quence of characters except:

L.  ZCZC
2. NNNN
3. Figs. D

4. (CR) (LF) BT (CR) (LF)
Line 6: The character sequence MNNNN

will serve as an end-of-message

indicator and also the end text

indicator in a multiple address

message. The ASCI characters

X-OFF shall follow the end-of-

message originated by a Class B

station on the end-of-message se-

quence of the last message of a

series originated by a Class A sta-

tion.

Line 7: The acceptance message shall

contain the following:

(a) message number assigned by
the originator

(b the input number assigned by
the system

(c) acceptance notice or a rejec-
tion notice and the reason
therefore.

Accuracy Assurance

Accuracy assurance will be provided by
the Info-COM network within the econom-
ics and operational constraints of the
system. Parity errors recognized by the
computer will be flagged by an appropriate
symbol. Mo message will be rejected or
withheld from delivery because of parity
errors by the system.

The system will not reject or withhold
delivery due to parity error content. It is
expected that as the system develops, and
as advanced terminal equipment becomes
available and an on-line computer inter-
face becomes a reality, the level of ac-
curacy assurance will be expanded.

April 1967

Itemized Billing

A consolidated bill for all stations on
the network itemized to the extent that
each station, by mnemonic, will be listed
with access charges, optional equipment
charges and traffic volumes will be fur-
nished to the subscriber on a monthly
basis.

Acknowledgement

Acknowledge notices will be sent for
each message that the Processing Center
has received. When the processor is un-
able to send an acknowledgement mes-
sage or when there is reason to believe
that the originating office may not receive
an acknowledgement message sent by the
processor (e.g., failed circuit), the ac-
knowledgement will be delivered to the
W.U. supervisory acknowledgement posi-
tion with a statement of the nature of the
trouble. The supervisory acknowledge-
ment position supervisor will take whatever
steps are necessary to make sure that the
originating trib station is aware of the dis-
position of the message.

Network Control Station

A key feature of the Info-COM system
is a customer MNetwork Control Station
(NC3). One of the principal trib stations
of each customer’s network will be desig-
nated as the “Network Control Station.”
Operational liaison between Western Union
and the customer will be conducted via
this station. Trouble reports from ISCS
are routed to the network control when-
ever traffic cannot be delivered to any
station, in a customer network, after a pre-
determined time. The customer will be
able to establish, immediately, an effective
alternate destination by sending an appro-
priate service message. Thus it will be
able to restore normal routing. Current
network status reports can be requested
for any Class A or B station or for the
entire network. The status of the station,
the number of messages in gqueue, and
the oldest message will be furnished in
each station report. Off-line traffic load
and traffic distribution reports will also be
available to the network control station.

The NCS can request various types of
Service Messages, Reports and Functions.
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Service Messages

A service message is defined as a
communication from a subscriber station
or a Metwork Control Station to the ISCS
system. Upon receipt of a service mes-
sage, the |SCS system will respond as
follows:

a. Acknowledge receipt of the service

message

b. Perform the appropriate operating

function

¢. Logs on the appropriate operating

positions
The standard incoming format is used for
all service messages. When preparing the
service message, the mnemonic designa-
tion of the desired function is inserted into
the Mnemonic Address Code field of the
standard format.

The following service messages can be
originated by a subscriber terminal:

a) Service STATION 1S
OPERATIOMAL
Mnemonic Code—SRVGM

Function: This message indicates that
the calling terminal is on line and opera-
tional. The ISCS system will respond with
an acknowledgement and also notify the
network control station. All traffic stored
in the intercept queue for this terminal
will be delivered now.

Example: SVC
SRVGM
Station Mnemonic
NMNMNN
b) Service HOLD TRAFFIC
Mnemonic Code—NCSSR

Function: This message indicates that
the calling terminal will cease operation,
The ISCS system will respond with an ac-
knowledgement and also notify the net-
work control station.

Example: SVC
SRVGN
Station Mnemonic
NMNNN
c) Service RETRIEVE MESSAGE
FROM FILES

Mnemonic Code—SRVGN
Function: This message indicates a re-
quest for the retransmission of a message
that had been delivered during some pe-
riod prior to the two hours from the cur-
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rent time. The service message text will
contain the outgoing message number,
the date, and the mnemonic of the termi-
nal to which the message was addressed.
The message will be delivered only to the
terminal specified in the header of the re-
trieved message or to the network control
station.
Example: SVC
SRVRQ
Station Mnemaonic
LASNTCY 0911 0021
NMNNN
Message sent by terminal NYCTY to
resend message number 0021 of Septem-
ber 11.
The following service messages can be
originated by a Network Control Station:
a) Establish Alternate Route
Mnemonic Code—SRVGQ
Function: The NCS may change the
routing for any terminal in its network,
i.e., messages designated for Terminal A
will be sent to Terminal B until a new
message is sent by Network Control. Re-
routed messages will not automatically be
resent to the original terminal when a new
message restores the original terminal
when a new message restores the original
routing. This message is used for a tem-
porary change only. The text contains the
mnemonic routing codes of the FROM
station and TO station. To restore original,
the mnemaonics from FROM and TC should
be the same.
Example: SVC
NCSRC
LASBOST LASNYCT
NNNN
b) Changes routing from LASBOST
to LASNYCT
Service SEND TRAFFIC
Mnemonic Code—MNCSRC
Function: This message indicates that
the Metwork Control Station wishes to at-
tempt to remove a terminal from "‘Hold
Traffic”” status. All traffic stored in queue
for this terminal will now be delivered to
it. This service message can only be sent
by a network control station.
Example: SVC
NCSOP
LASNYCT
NNNN
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The mnemonic LASNYCT within the text
of the message denotes the station that is
affected by the request,

¢) MNetwork Control REQUEST
STATUS REPORT
Mnemonic Code—MNCSOP

Function: This message is used to di-
rect the system to prepare the report de-
fined under System Reports.

Example: SVC
NCSSR
STAT
NMNN

Requests network Status report as of
“Now''. If the status of a terminal were
requested, the mnemonic of the terminal
would follow STAT in the text.

Reports

The customer may subscribe to the fol-
lowing off-line and on-line reports:

Off-Line

a) Traffic Load Report

This report shows for a given hour
the number of characters and mess-
ages sent and received on a per
mnemaonic basis

An example of this type of report.

Traffic Load Report Date-Time 09111800
Report-Period 1800

Terminal

Mregmenic Char. Sent  Char. Rec'd. Msg. Sent Msg. Rec'd.
LASBOST 1371 Bo7 41 il
LASNYCT ] TRE a L
LASM|SF 2124 654 75 WA
LASLOSA 2l SEGD F) 205
LASWASH 2784 1441 nz B3
LasSMIAM 83 384 5 147
LASCHIC n a 1] i
Total BS05 261044 530 217

b) Summary Traffic Load Report

This report will be identical in for-

mat to the one described in (a) above
but will summarize the traffic for one
of the following periods: day, week,
month.
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c) Summary Traffic Distribution
Report

The Traffic Distribution Report
shows for a given hour period the
number of messages and characters
sent by each terminal to each of the
other terminals in the subscribers
network.

The following is a Summary Traffic
Distribution Report,

Traffic Distributien Report Date-Time 08111800
Report Period 1600

Reporting Terminal Bostan

Terminal  From Reperting Terminal  Te Reporting Terminal
Mremomic  fMsp, Ghar, Msg. Ghar,
LASNYCT 5 250 1 E3
LASMISF 2 13% a 15%
LASLOSA 1] i 1 75
M

TOTAL i 1400 19 942
Reparting Terminal HYCTY

LAGMISF 4 210 2 aoa
LASLOSA i J63 B ag0n
N

TOTAL 32 1875 14 1200

On-Line Status Report

This report is requestable by and de-
liverable to the NCS only. The number of
messages in queue, the status of the
station, and the date-time of the oldest
message will be given for each terminal
specified. NCS may request this report
for any individual terminal, combinations
of terminals, or his entire network. An
example of this report follows:

Terminal  Slatus of Day and Time Rec'd Messages in Gueve
Mnemanic  Station Oldest Message Mermal Rush
GEMOGOL HOLD | 19546 015 e
GENDDDZ NORMAL 0l 2132 ool 000
GEMOOOT NORMAL 0l 2056 a2 00z
GEMOO04 GENODO3 Mo Traffic

GEMNOOOS NORMAL No Traflic

Message Storage and Retrieval

Western Union will retain copies of all
traffic passed thru the ISCS system for a
prolonged period as required by the FCC.

Messages will be retained in the com-
puter memory for a period of two hours;
during this period messages may be re-
trieved on an on-line basis by the cus-
tomer. After this period, message retrieval
will be accomplished off-line. Message re-
trieval will be available for Class A and B
stations only.
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Alpha/Numeric Addressing

The Info-COM service will use the alpha-
hetic/numeric system of addressing. Each
address will consist of seven characters.
The first three left-most characters will be
the particular Info-COM network alpha
designators. Of these, two characters of
the three positions will contain characters
which are unigue to each network. The re-
maining four characters may be of any
combination of alpha/numeric characters.

Messages destined to other services will
he addressed in the formats prescribed
for this purpose,

Group Codes Service

Group destination codes will also be
used as routing indicators, Upon recogni-
tion of a group code, the processor will
determine which stations are addressed
by searching through its group code files.
Group codes represent from 2 stations
per code up to a network broadcast (all
stations). Group codes will not include
stations of other subscribers’ networks,
but may also include PMS, TWX and Telex
station address. All messages will be de-
livered at the same priority, at that defined
in the message header. No modification
of the group code address will be ac-
cepted. The group code will be 7 charac-
ters. The first 3 left-most characters will
be the particular Info-COM network alpha
designators. The remaining 4 characters
will define the group code. Of these, two
of the four character positions will con-

tain characters which are unique to that
group code.

Multiple Address

Multiple address service will be avail-
able to the Info-COM customers in addition
to the group code service. The priority
level will be “‘regular’’ for all destination
stations unless a precedence level symbol
is noted beside the address requiring
precedence handling. Each station shown
on the multiple address list will receive
identical messages, listing the origin sta-
tion and the address of the one station.
One copy of the message will be delivered
for each address. In the event one of the
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stations on the address list fails, the mes-
sage destined for that station will be de-
livered to a manual position within the
Western Union ISCS Center for special
handling. Multiple address messages may
include addresser for delivery to other
services; i.e., Telex, PMS and TWX. Group
codes may be included as an address on
Multiple Address list.

Priority

The initial system shall contain two
levels of priority: “regular” and a higher
level “precedence.” The *“precedence'’
level will have priority over the “regular”
messages in gueue. In no case will a prec-
edence message interrupt a message be-
ing transmitted to a customer's station.
Messages generated from the Processing
Center (service messages) will be assigned
a level of priority by the Processing Center
supervisor. Priority only applies to the
Class A and B Info-COM Service; it does
not apply to Class C, PMS, TWX or Telex.

Message Numbering

The message number is that number
which the originator assigns to each single
address message or to each address of
a multiple address message. The first
single address message of a connection
may be assigned any number by the user
or may contain no message number. Sub-
sequent messages of the same connection
must be assigned numbers and these must
be in ascending, but not necessarily se-
quential, numerical order. Similarly, the
first address of a multiple address mes-
sage may be assigned any number by the
user or may contain no address number,
Subsequent address of the same message
must be assigned numbers and these must
be in ascending, but not necessarily se-
quential, numerical order.

The processing center will acknowledge
receipt of messages on an individual basis
at the end of each period of transmission,

Alternate Delivery (Routing)

The network control station will pro-
vide the ability to establish alternate
routes and to cause the system to hold
traffic of specific stations for subsequent
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delivery. The customer's network super-
visor may designate an alternate destina-
tion to which messages will be delivered
in the event of a station shutdown. The
alternate delivery (routing) procedure will
be normally initiated by the customer net-
work supervisor, however, in certain in-
stances it may alternatively be initiated
by the Western Union supervisory position
at the Processing Center,

Operation

The following is an operational overview
of the three classes of Info-COM service
from a terminal viewpoint.

Class A—Half-Duplex Operation
Subscriber Sending

While the user is preparing his tape, no
local copy of the message will be produced
during the normal operation. During this
period, the printing unit can be selected
by the ISCS for the delivery of a message.

The user may place his terminal in the
local mode while preparing tape. In this
case, a local copy will be produced. How-
ever, during this period, the ISCS cannot
pre-empt the terminal in order to deliver
a message.

When the user is ready to transmit his
message(s), he will position his request
button or place it on automatic if he has
more than one series of messages which
will notify the ISCS that he is requesting
service. The system will respond with an
invitation to send which will start the trans-
mitter or produce a visual indication that
the user may begin transmission via the
keyboard. During the period of transmis-
sion, the typing unit shall monitor the
transmitter of the keyboard in order that
a local copy of the message may be pro-
duced,

The terminal shall react to the ASCII
character X-OFF and the transmitter shall
stop. The ISCS then shall deliver an ac-
knowledgement message to the terminal.
This acknowledgement will include the
message number(s) (if present) (address
numbers in the case of a multiple address
message), assigned by the user and also
the connection number assigned by the
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ISCS. This acknowledgement will also in-
clude for each message, an acceptance
notice or a rejection notice and the reason
therefor.

Following the delivery of the acknowl-
edgement message, the ISCS may make
a delivery to the terminal or issue a new
invitation to send if the automatic request
indicator has been selected.

Class B—Half-Duplex Operation
Subscriber Sending

The user will prepare his tape with his
terminal in the local mode. During this
period, the ISCS will not be able to pre-
empt the terminal for the delivery of a
message. Also, a local copy of the message
will be generated during the period of tape
preparation.

When the user is ready to transmit his
message(s), he will position his request
button or place it on automatic if he has
mare than one message which will notify
the ISCS that he is requesting service.
When the line becomes free and the ISCS
has determined that the terminal is to be
serviced, it shall respond with an invitation
to send which will start the transmitter or
produce a visual indication that the user
may begin transmission via the keyboard.
During the period of transmission, the
typing unit shall monitor the transmitter
and produce a local copy of the message.

The terminal shall react to the ASCII
character X-OFF and the transmitter shall
stop. The ISCS shall deliver an acknowl-
edgement message to the terminal. This
acknowledgement shall include the mes-
sage number if present, or the address
numbers in the case of a multiple address
message, assigned by the user and also
the message number assigned by the ISCS.
This message shall also include an ac-
ceptance notice or a rejection notice and
the reason therefor.

Following the delivery of the acknowl-
edgement message, the ISCS may make a
delivery to any terminal on the line if
it has traffic to send or it shall check the
other stations on the line to determine if
they have traffic to send before permit-
ting this station to resume transmission.

If the user includes more than one
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message between the ASCIl control char-
acter EOA and X-OFF, the ISCS will stop
the transmitter, alarm the position, and
deliver the acknowledgement message for
the first message the user sent. The alarm
shall be both visual and audible. Manual
intervention shall be required to permit
the terminal to proceed.

Class A and B—Half-Duplex Operation
ISCS Sending

When the ISCS has selected a terminal
for the delivery of a message, it shall
precede the transmission by requesting the
answerback of the terminal. This answer-
back will be checked to insure positive
identification of the terminal.

Following the answerback check, the
ISCS shall effect the delivery of the mes-
sage. Following the delivery of the mes-
sage, the ISCS shall request and verify the
anwerback of the terminal.

A customer subscribing to this service
would estimate the approximate use (sent
traffic) for each station on his network

in order to determine the most economical
class of service to satisfy the station's
requirements. A general rule of thumb can
be used in estimating the station class of
service, It should be remembered that the
service will carry two basic types of
charges; a station access charge, and a
station usage charge. The access charge
Is based on the class of service, Class A
highest charge and Class C lowest charge.
This usage charge is calculated on the
sent traffic from that station; no charge is
made for received traffic. For stations with
traffic loads in excess of 20 hrs. per
month, Class A service will prove to be
most practical and economical. For traffic
loads between 3 and 20 hrs. per month,
Class B service would be appropriate,
while for loads less than 3 hrs. per month,
Class C service should be specified.

i Ead b =i
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modern facilities

for new systems and services

Editor's Mote:

The following is extracted from an address by Russell W. Mcrall,

Chairman of the Board and President of Western Union, at the
annual meeting of stockholders in Chicago, lllinois on April 12,

1967.

| should like to thank you, on behalf of
the Directors, for your active interest in
the Company. . . . The active interest of
shareholders in the Company is most
N NI Lo P e A

...... The modernization and expansion
program, now well along the way, will pro-
vide the expanded base of modern facil-
ities necessary to improve our present
services, and to offer new communication
and information systems and services. It
takes time however, for the results of new
systems and facilities to be fully reflected
in revenues and earnings. In our kind of
business, a new facility does not start to
produce maximum results the day it is
put into service; instead, the facility is
filled up as customers are added. . . . . .
,,,,,, The Company's first Information
Services Computer Center, located on the
ground floor of our headquarters build-
ing at New York, was placed in service a
little over a year ago. . ... .. ... ... .. ..
...... Western Union Telex, as you know,
i5 a dial-direct teleprinter exchange serv-
ice for the transmission of messages and

.The first of the new Autnmatm
Computer Telex Services, which we call
“ACTS," is a Telex-to-TWX message serv-
ice. This permits a Western Union Telex
subscriber to send messages to subscrib-
ers of the Bell System’'s Teletypewriter
Exchange Service. .. .. .........
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.The completed center at New
‘fnrh 'mll soon be linked by high-speed
communication channels with additional
computer centers, in a nationwide system.

Another computer center, which will
serve Telex subscribers in the central
states, is nearing completion in the West-
ern Union Building here in Chicago.

Computer centers are also nearing com-
pletion at San Francisco and Atlanta. When
all these computer centers are in service,
later this year, they will make the new
automatic services available to Telex sub-
scribers from coast to coast.

The computers in all these centers will
have multiple-access capabilities, which
will make it possible to offer a new service
called “'INFO-COM,"" which Western Union
engineers have developed to meet an
increasing need by industry for computer-
operated message switching, data collec-
tion and similar services on a shared-use

...... Western Union's new communica-
tion and information systems and serv-
ices, and its new public services, which |
have described, are characteristic of a
forward looking Western Union. .. .. ...
...... In addition, Western Union today
has a management team of substantial
strength and ability—and, | am glad to
say, in some depth.

With these important factors at work,
| believe that Western Union is prepared,
indeed, to meet the challenging years
ahead.

Thank you.
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SICOM*

securilies industry

communicaltion system

Vincent Hamill and Kenneth L. Brody

The securities industry is probably more
dependent upon the rapid flow of volumes
of accurate information than any other
business. lts cost of communications i1s a
major portion of its total cost of operation.

The greater portion of the communica-
tions and information activity in securities
firms is in the transmission of orders to
the exchange floors and the subsequent
confirmation of transactions from them.
Other activities include movement of ad-
ministrative traffic. market data reporting,
account status maintenance, account bill-
ing, financial report preparation and se-
curities analysis.

Western Union's Phase | Securities
Industry Communication System pro-
vides the service of shared transmission
and computer-directed switching of orders
and administrative message traffic for
members of the brokerage community.
Each subscribing firm accesses the system
by means of dedicated teleprinter and low
speed circuit facilities, and utilizes a por-
tion of the common transmission and
switching facility to derive a service equi-
valent to that obtainable by employing
dedicated computer and transmission
facilities. No communication is provided
between the subscribing firms.

* Western Union Trademark
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This shared transmission and com-
puter-directed switching service will be
augmented, in a phased program, by offer-
ings of data processing services utilizing
the data base generated by the initial serv-
ice. These additional offerings will be
oriented to the particular needs of the
brokerage firms and may include day order
matching, open order file maintenance, re-
search reports, retrieval functions, and
back office data processing applications.

The services afforded by the Phase |
Securities Industry Information System are
restricted to use only by members of the
brokerage community (member firms of
the New York Stock Exchange, American
Stock Exchange, regional securities ex-
changes, etc.). Figure 1 illustrates the
normal activity in the New York Stock Ex-
change. These services are offered nation-
wide to all such firms. It is believed that
medium sized firms will be the largest
users and derive the greatest benefit from
this system, since they have requirements
for rapid, accurate and low cost communi-
cations and communications-based infor-
mation services but they lack the ability
to afford the necessary computer equip-
ment and transmission facilities. Large
firms can justify investment in their own
computer equipment and transmission fa-
cilities to provide these services based on
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savings in labor and competitive status.
Small firms minimize their needs for such
services by entering into correspondent
relationships with larger firms.

Western Union is a retailer of service
to the brokerage community. In this capa-
city, it has designed the Phase | Security
Industry Communications System, has
specified key equipment components, and
has created the programming system of
instructions for the computer center. In
addition, it has: procured all commercially
available equipment; had special equip-
ments fabricated to its design; installed,
conditioned and tested all equipment;
established all circuit facilities; tested the
complete system; installed and tested
patron equipment; and trained customer
personnel in use of the system. Western
Union provides full maintenance of all
equipment and lines and operates the
computer center.

The Phase | Securities Industry Informa-
tion System is composed of a multi-com-
puter switching and processing center

located in Mahwah, New Jersey, and a
national communications network radiat-
ing from this center. This communications
network consists of full duplex, high-speed
data channels (Western Union Class F
data service) terminating in concentrator
units located in key metropolitan areas
throughout the United States. The con-
centrator units, Western Union's Dalcode
(Delay Line Concentrator Deconcentrator)
devices, operate on time division multi-
plex principles. Up to twenty-five such high
speed data channels and Dalcode units
may be accommodated. Each Dalcode in-
stallation includes an operating unit and
a spare unit, with automatic fallback to
the spare, in the case of malfunction under
control of the computer center. Fallback
for the high speed data channels is af-
forded thru diversely routed transmission
paths, from which equivalent high speed
data channels are derived on a dial-up
basis, using Western Union's Broadband
Exchange Service or alternate full-period
Class F data channels,

Figure 1 — New York Stock Exchange
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Dalcode®

Each Dalcode unit terminates up to
twenty-six low speed full duplex 75 bps
channels, operating with a 5-level code,
These low speed channels may be ar-
ranged to directly connect a single tribu-
tary station to the system or may be
arranged as way circuits terminating up to
six such stations. Tributary stations may
be located within the same city as their re-
spective Dalcode connection or at another
location. Each tributary station is com-
posed of one or more units of Model 28
line teleprinter equipment under control
of Western Union Plan 117B type solid
state way station selectors,

Computers

The computer system is composed of
four Univac 418-1l computers with associ-
ated peripherals such as: High Speed
Communications Terminal Modules,
Standard Communications Subsystems,
Fastrand Drums, FH-330 Drums, Type
VI-C Magnetic Tape Subsystems, and 1004
Printer/Punched Card Subsystems. One
of the computers is designated as the
Front End, and performs the functions of
communications line control and message
blocking. The Front End is connected via
an Intercomputer Synchronizer to a Mes-
sage Processor computer, which provides
message validations, journalling, logging,
routing and retrieval actions. A third com-
puter, a fallback unit, is available to re-
place the first two, or the fourth unit, in the
event of malfucntion. The fourth unit, the
File Processor, is not utilized to provide
the order and message switching service,
but will be employed to render the afore-
mentioned data processing services. Each
peripheral unit required for system opera-
tion is duplicated and connected to the
computers via an array of peripheral de-
vice transfer switches, which allows man-
ual removal and replacement of malfunc-
tioning units.

*western Union Trademark
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Advantages of SICOM

SICOM* computer-directed order and
message switching service offers a number
of advantages to the brokerage community:

1. Order messages are switched auto-
matically to the patron's booth on the
floor of the New York Stock Exchange
which services the post at which the
stock, referenced in the order, is traded
as shown in Figure 1. This is done by
analysis of the text of such order
messages.

2. Order messages are validated for con-
tformance with NYSE format require-
ments, Errors will result in rejection of
the message or its routing to a station
designated by the customer for the
handling of such traffic. Administra-
tive messages are validated for header
logic and are similarly treated.

3. Messages switched thru the system
are tagged with destination station
codes and delivery sequence number,
date, the time received at the computer
center and the time transmitted from
the computer center.

4. Messages switched by the system with-
in the prior 24-hour period may be re-
trieved by each respective patron on
an on-line basis. Messages switched
within the prior six-month period may
be retrieved on an off-line basis.

5. Greater flexibility in the design of
specific customer networks derived
from the Phase | Securities Industry
Information System is possible by
elimination of the constraints imposed
by the configuration of stations on in-
dividual cross-country low-speed cir-
cuits,

6. Faster transmission of messages is
made possible by eliminating tradition-
al way circuit concepts and replacing
them by a mode of operation which
affords each subscriber the advantages
of a direct connection to the computer
complex.

7. The economies realized by the shared

WESTERN UNION TECHNICAL REVIEW



use of transmission and computer

facilities will be reflected in the rates

tor this service.

8. Shared use of transmission and com-
puter facilities permit employment of
fallback equipment and circuit facili-
ties. Thus significant improvements in
the reliability and continuity of the
service are possible.

Up to three levels of message delivery
priority are provided for subscriber-orig-
inated messages: immediate, routine and
deferred. Orders may have immediate
priority; floor reports and administrative
messages can be designated as having
any one of the three priority levels, at the
users option.

Service messages generated by the pro-
cessing system, in response to equipment
tailures or format errors, and sent to
subscribers have the highest priority in
the system since they affect the quality
of subscriber terminal operation. Unigue
service messages will be generated to the
subscriber sending station and to the
subscriber's network control station to
identify each type of error or failure de-
tected by the processor.

Message Flow

Messages intended for SICOM* are pre-
pared in punched paper tape by the sub-
scriber terminal operator, and placed in
the paper tape reader of the terminal
unit. Western Union's solid state Plan 117
subscriber terminal control units are used
at all stations. When the first message is
in the tape reader and ready for trans-
mission, the operator pushes a request
button.

*Western Union Trademark
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(courtesy of Mew York Stock Exchange)

Figure 2.—Trading Floor of New York

Stock Exchange.

SICOM
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The processing center accepts the mes-
sage by sending an automatic control
signal which causes the terminal tape
reader to send the message into the sys-
tem. The terminals send at 100 word per
minute, 10 character per second rate.

The Dalcode units relay the messages
from the low speed subscriber terminals
over the high speed lines to the communi-
cations center, The processing and switch-
ing computers, at the center, check each
message as it is received from a sub-
scriber terminal and verify the correctness
of the message format for each message
received in the system. If a message
passes the message format checks, the
processing system accepts the message
for handling and relay to its destination.

The destination may be the trading
floor of the New York Stock Exchange as
shown in Figure 2 or American Stock Ex-
change, or a brokerage firm back office
location, or any other administrative office
location. Messages are forwarded to their
destinations from the message processing
center over the high speed lines to the
Dalcode units from which they are relayed
to the low speed subscriber terminal units,
Subscriber terminals are served by full
duplex transmission facilities which en-
able the subscriber terminals to simul-
taneously send and receive different mes-
sages over the network.

Western Union will supply complete
format and operating routine documenta-
tion for all subscriber terminal and net.
work control stations, and will provide
operator training for each subscriber, in-
cluding ‘'Hands-on' practical operating
experience.

Message Formats

SICOM is designed to accept the
standardized order formats developed by
New York Stock Exchange.
Quality Control and Message Assurance

The Phase | Securities Industry Informa-
tion System has built-in safeguards, both
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in “hardware’’ and '‘software,”’ to insure
system quality control and message de-
livery assurance.

1. Among the hardware safeguards are
the following:

a. Proven, highly reliable solid-state
electronics throughout the system:
at processing center, Dalcode sites,
and subscriber terminals.

b. Fallback equipment at the process-
ing center and Dalcode sites to pre.
vent loss of any major system hub.

¢. Character parity checking on high-
speed data channels between proc-
essing center and Dalcodes.

2. System software safeguards include
the following:

a. Program control of all incoming
messages through processor "'poll-
ing”" or “invitation to send"’ cycling
of all stations, and verification of
station response to “polling.”

b. Program control of all outgoing mes-
sages through processor recogni-
tion of proper subscriber terminal
response to station address code
prior to message delivery.

c. Processor verification of proper se-
quential message numbering on in-
bound messages from each terminal
to guard against loss of incoming
messages.

d. Processor assignment of proper
sequential message numbering on
outbound messages to each termi-
nal, to prevent loss of outgoing
messages.

e. Processor verification of proper
message formats to protect against
operator errors or equipment or
transmission line failures.

f. Processor validation of destination
address codes.

g. Processor retrieval and redelivery
of specific messages by number
upon request from subscriber termi-
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nal station or subscriber network SICOM is designed to provide brokers
supervisor. with rapid, accurate business control in

h. Processor generation of service
messages to identify error condi-
tions upon recognition.

i. Processor generated statistical re-

a securities communication system.
reduces his problems of training, main-
tenance and system updating, thus guar-

It

port for each user giving total mes.  @nteeing him the advantages of the latest

sages sent and received per station = communication and

etc. throughs.

information break-

Vincent HamiLy, Director-Securities Business
Service in the Information Systems and Services Department,
has the responsibility for market planning of Western Union
services of a shared nature for the Securities Industry. He
joined Western Union in 1966.

Mr. Hamill has held positions as Account Rep-
resentative, Industry Manager, and National Account Executive
with RCA and IBM. He has 7 years of experience in the
financial community and was responsible for the sale and im-
plementation of several of the larger systems now in use

on Wall Street.

Kennetw L. Brooy, Director-Security Business
Projects, in the Information Systems and Services Department
is responsible for the systems engineering and project manage-
ment of Western Union's communications and information
systems and services for the securities industry.

Mr. Brody had a major role in the installation of
many Western Union Management Information Systems such
as Dun & Bradstreet, 3M, Hutten, etc. He joined Western
Union in 1954 as an engineer responsible for contract manage-
ment, after service as communications officer in the USAF,

He is a member of the AIIE, Tau Beta P. and
P. Tau Sigma.
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HOT/LINE

a unique voice service

Harry J. Cowin

First Concept

Several years ago Western Union began
a field trial of a unique voice service. It
was the first offering of a new, intercity
private line business telephone service, fea-
turing instant, automatic connections, with
no dialing and no minimum-time charges.
The original concept is credited to A. J.
Connery of Western Union, now retired.!
Mr. Connery developed the notion of using
a group of shared-voice grade trunks be-
tween two cities for several private wire
voice customers, instead of each customer
utilizing his own individual private voice-
grade channel. In order to permit a cus-
tomer access to the trunk group and
connection to the correct party at the
distant end, Mr. Connery utilized line
concentrators. While the principle is not
new, this particular application was and
is considered unique. To further distin-
guish the service, billing was arranged on
an actual toll usage basis, rather than the
accepted method of a fixed monthly rental
based on the intercity mileage involved,

Hot/Line became a reality in June,
1965, when 28 customers in New York
were placed in service with their 28 cor-
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respondents in Chicago. This was the
prototype used to further study and refine
the technical aspects as well as the mar-
keting requirements under actual field
service conditions. A temporary interstate
tariff was filed, establishing a monthly
rental for the customer's telephone equip-
ment and a per minute toll rate for its
use. More specifically, the usage rate was
based on pulse metering of six-second
intervals. This feature, when compared
to standard toll practices of the telephone
industry, enabled Western Union custom-
ers to be billed much more precisely for
the conversation time actually used. For
example, the average length of call of 28
prototype users was found to be about 1.2
minutes. With a 3.5 cent six-second pulse
rate charge the average cost would be
about 42 cents per call. The same call
placed through long distance would cost
$1.40 plus 14 cents tax, or a total of
$1.54. The three minute minimum on
toll service, plus the one minute minimum
on overtime, gave Hot/Line a decided
cost advantage.
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Improvements

To further improve the Hot /Line service
several other features were incorporated:
camp-on, automatic ringing, exclusion,
and multiple extensions. “Camp-on’ cir-
cuits were included in the central office
equipment to enable a customer to simply
hang up, if he found all the trunks busy.
The “camp-on'' equipment seizes the first
trunk when it becomes available and rings
back to establish a connection to the
called party. When it rings back, it auto-
matically rings the called party as well. As
an additional convenience, automatic “off-
hook™ signaling is included. No dialing or
push-button signaling is required. As the
customer lifts the hand-piece, the equip-
ment seizes an available trunk and begins
ringing the distant end, in about one
second maximum.

Extension stations were added to the
offering, as well as local extension station
signaling arrangements. An exclusion or
privacy feature was also added at the
main station instrument permitting the
user to cut off the extension stations if
privacy was required.

Customer Acceptance

The Hot/Line prototype installation
proved to be highly successful, The few
technical problems were quickly re-
solved; these concerned improvement
of the speed of connection. From a
marketing viewpoint, the concerned con-
clusions strongly supported the earlier
judgments about customer acceptance
and marketability. Market research inter-
views indicated the usage concept for
billing was very well received by the cus-
tomers. They reacted favorably to the
“camp-on'’ feature, the high speed no-dial
connection time, as well as the exclusion
feature and the flexibility afforded by the
extension stations. In short, the only
complaint received was about the lack of
Hot/Line service to other cities.
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Expansion

Consequently, the decision was quickly
made to formally expand Hot/Line serv-
ice. MNew tariffs were filed late last year
expanding the service to include Hot/Line
systems between New York City and San
Francisco and Los Angeles, as well as
Chicago. The first official inauguration
took place on January 15, 1967 when
two systems, each with capacity for 54
customers, were placed in service between
New York City and Chicago. The new
equipment has a capacity for 16 intercity
trunks and six ‘‘camp-on" circuits per
system.

Twenty-nine systems or inter-city links
are planned for 1967. Eight systems
are already in service at this time, with
the recent addition of one between Los
Angeles and San Francisco. Washington,
Detroit, Cleveland, St. Louis, and Dallas
will be added to the list of Hot /Line cities
in the months ahead. In all, 26 major
cities are planned for in the next year and
a half, with a total of over 90 systems in
service by the end of 1968 throughout the
United States, as shown in Figure 2.

Initially, the customer response has
come largely from the brokerage industry.
This is due primarily to the fact that time
i5 a critical factor in buying and selling
securities and Hot/Line provides the fast-
est "person-to-person’ service presently
being offered. Secondly, these calls are
brief thus giving the greatest cost saving.
However, the Hot/Line pricing structure
is such that there is always a =aving re-
gardless of the length of call. A customer
needs only a minimum of 3 or 4 calls a
day to the same distant number to accrue
enough savings over toll service to more
than offset the monthly equipment rental.
The greater the calling volume, the greater
the saving. This has been proven by the
rapid acceptance of the service and the
growing diversity in the type of users,
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Applications control, traffic or dispatch control, billing,
reservations, as well as buying and selling.
Other possible applications or uses are
presently being developed.

Presently, Hot/Line customers include
such broad industry applications as:

* Importers As more cities are added and more and
* Publishers different types of users are developed,
» Textile Manufacturers Hot/Line will become a truly nationwide
e Tolovision Stations service, providing a specialized voice re-

quirement to all segments of the com:

: * Recording Companies mercial world.

*Auto Rertal Agencies Presently, further improvements are

. * Buyers being considered to expand the Hot/Line
* Shippers service.
» Stock Brokers * ¢ % @

The internal applications vary as well,
including placing of sales orders, general

. s " i TA. F. Connery, Intreduction to Broadband Switching, Western
administration, inventory control, order Unlon TECHNIGAL REVIEW, Vol. 16, Mo. 3, july. 1963,
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DIAL-PAK™

a new broadband service

F. J. Aler

DIAL-FAK*, a Broadband Exchange
Service, is a new concept by Western
Union, which provides direct computer-to-
computer communications using a 48kc
wideband switched system and a 40,800
baud dataset. This flexible facility will also
provide for the transmission of high speed
analog signals in lieu of digital data
signals, for those customers having this
requirement and having suitable input/
output apparatus.

Voice coordination and alternate/voice
use is another feature of this service
which will be provided on a simple “call-
up' basis, which is illustrated in the Auto-
matic Answering Unit shown below in
Figure 1.

Figure 1 Automatic Answering Unit

* Western Union Trademark
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Industry Requirements

As industry decentralizes and research,
manufacturing and marketing facilities are
located greater distances away from the
home office and from each other, the
need for faster, more reliable data com-
munications becomes increasingly im-
portant. Corporate mergers likewise in-
creases the need for fast management
information from the various components
of the widely dispersed empire. The re-
quirements of new industries, unheard of
a few years ago, such as aero-space, has
generated additional needs for rapid data
communications.

Only a decade ago a brief telegraphic
report, telephone conversation or limited
data processing exchange satisfied most
requirements. Today, data processing
users, their complex needs and explosive
interests require a wide range of data
communications capabilities.

To meet this challenge, Western Union
developed the Broadband Exchange Ser-
vice, a system which automatically links
many subscriber locations over those
transmission channels best suited to their
communications needs.! Currently two
grades of service are offered on Broad-
band: Schedule | (2kc) and Schedule I
(4kc). These ‘‘voice grade'' capabilities
have been available on a “call-up’’ basis
since late 1964. DIAL-PAK, a third grade
of service, is the next logical step in pro-
viding wider bandwidths which keep pace
with the ever expanding needs of our
society,
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Special Features

DIAL-PAK* subscribers will have awvail-
able many of the features so popular with
users of the narrower Broadband Ex-
change Service facilities.? Each user lo-
cation will be equipped with the standard
Broadband voice instrument, shown in
Figure 2. This telephone was specially
designed to serve the needs of data com-
munications.

The telephone provides push buttons
to initiate the multifrequency tones. These
tones are converted to address digits, at
the switching center, for proper routing
of the call, via an outgoing trunk, to the
distant exchange serving the called party.

In addition to providing convenient and
fast push-button calling, each telephone
instrument has a “voice” light which is
activated when the handset is lifted from
the cradle.

Also standard with each voice instru-
ment is a “‘ring"’ button. Lifting the hand-
set, during data transmission or reception
and depressing the ring button, will cause
the tone ringer at the distant end to emit
a distinct audible sound, thus recalling
the attendant to the voice mode. Unlike
the Schedule | and Schedule || Broadband
Service, DIAL-PAK* Service permits voice
conversations and data transmissions to
be carried on simultaneously.

* Weastern Union Trademark

Figure 2. Standard Broadband Voice Instrument
with Handset resting on cradle

Each DIAL-PAK* subscriber is assigned
a seven-digit identification number. The
first three digits indicate the switching
center in which the subscriber is termin-
ated. The 4th digit is the numeral “9"
which is used to signify that the subscriber
has access to the 48kc trunks. The |ast
three digits refer to the subscriber station.

The basic numbering plan also provides
for the use of three additional digits,
total 10, for future interconnection with
foreign systems. In foreign interconnec-
tions, the first three digits will be the
area code of the foreign system followed
by the seven digit code just described
as shown below in Table I.

Table |
10-digit
Address e
YYY YYY x XXX
Foreign Cenlbed
Syatem | Broadband Bandwidth Subscriber
Aren Oifiee DHml Band Desigra
Code Code NWumber nation
YYY YYY 0 Restricted | XXX
1 not used
2 VE YYY designated coxde,
] not used limited in usa,
4 i1 # by foreign
pyatams
r.: L] ]
f 2 Ke
{ v Reserved | XXX—any digit. 0 to 9
B Reserved |
| 9 48 Ke
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Operation

To establish a DIAL-PAK*®* connection,
the attendant removes the handset from
the instrument and listens for the dial
tone. When the tone sounds, the "voice”
indicator on the instrument panel will
glow. The attendant then, by activating
the push buttons in the desired sequence,
initiates the call to the distant station.

Should the call be “voice only," for the
purpose of coordinating later data trans-
missions or for the discussion of some
related problem, the attendant may de-
press the numeral 2" or "6 as the
fourth digit in the calling sequence. Since
the fourth digit depressed selects the
bandwidth to be utilized for that call,
this results in either a Schedule | or
Schedule Il Broadband trunk being se-
lected. Of course, if the numeral 9" is
depressed as the fourth digit in the calling
sequence, a DIAL-PAK® trunk will be ob-
tained. Charges are calculated in keeping
with the bandwidth utilized from call to
call,

If, during the call sequence, two or
more push buttons are depressed simulta-
neously a mutilated multifrequency tone
will result. In such an event, the call will

* Western Union Trademark

110

—— -
either be terminated automatically or will
be routed to an intercept position which
will, by use of a prerecorded announce-
ment, request the caller to initiate a new
call. Likewise, should a subscriber attempt
to call a non-existent number, a recorded
announcement will inform the caller of
the error.

Assuming that the call is for voice co-
ordination and high speed data trans-
mission, the originating attendant will lift
the handset, hear a dial tone, and there-
after depress the push buttons corre-
sponding to the seven digits which identify
the distant station. When the called sta-
tion answers, voice coordination may take
place. Also, as soon as the call is an
swered, high speed data may be trans-
mitted simultaneously with the wvoice co-
ordination. When the voice coordination
has been completed, both parties place
their handsets across the pod (or append-
age) at the rear of the voice instrument.
This will cause the *‘data’’ light on the
telephone to glow. Either party can lift
his handset at any time, depress the ring
button and thus re-establish voice contact.
At the conclusion of the data transmission,
both parties hang up in the normal
manner,
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As is the case with all Broadband sub-
scribers, DIAL-PAK*® calls will be billed
on the basis of a one-minute minimum
with calls of longer duration billed in in-
crements of 6 seconds. Thus subscribers
will pay only for time utilized to the
nearest 1/10th minute beyond the initial
minute.

Automatic toll ticketing apparatus will
be used to provide a record of the band-
width utilized, the date and hour the call
was answered by the called party, and the
time the connection was terminated.

Each DIAL-PAK® subscriber transmitting
digital signals, will be supplied with a
dataset by Western Union. (Analog trans-
missions will not require a dataset), The
dataset will operate at 40,800 baud, syn-
chronous, serially bit-by-bit. This is a 16
to 20 times faster thruput than that
offered on the narrower VF bands
turnished with the Broadband Exchange
service or on conventional voice grade
dial-up services.

The switching apparatus as well as the
circuits used for DIAL-PAK* are engineered
in keeping with the customer's require-
ments for high speed data transmission.
Each component of the system i1s carefully
equalized and balanced to prevent de-
trimental noise, cross-talk and distortion.
DIAL-PAK* will furnish the ultimate in
service.

Local loops employed to connect DIAL-
PAK* subscribers to the local Western
Union offices will be 8 wire loops. Four
wires will be used for the voice instrument
and sub-set control, while the other four
will carry the high capacity 48kc signals.
These local loops, like the switching equip-
ment and trunk circuits, will be carefully
engineered and balanced for the exacting
requirements of 40,800 baud data trans-
mission.

Since DIAL-PAK® is part of the Broad-
band Exchange family and will use com-
mon switching equipment; compatibility
is assured for interconnection. For ex-
ample, a DIAL-PAK* subscriber may wish

*Western Union Trademark
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the 40,800 baud capacity in a number of
locations while having a requirement for
slower speeds, perhaps 2400 baud, at
other locations. Two datasets, one 40,800
band and one 2400 baud will be required
for the dual needs.

Alternate Service

From call-to-call, the service may be
alternated between the 48kc service and
4kc service as desired. The only require-
ment being that the fourth digit in the
calling sequence and the bandwidth uti-
lized, not exceed the service subscribed
to at either station. For example, a DIAL-
PAK* subscriber may place or receive a
call on a 48kc trunk or any lesser band-
width for either data or voice use. A
Schedule |l Broadband subscriber can
only call or be called on a 4kc or 2kc trunk
while a Schedule | Broadband subscriber
15 limited to use of a 2kc trunk.

Should a subscriber attempt to call a
higher bandwidth than that subscribed to,
a recorded announcement will call atten-
tion to the error and request that the call
be placed correctly.

Optional Features

DIAL-PAK®* also provides optional fea-
tures, such as Automatic Answering Unit,
extensions and full duplex service.

Autematic Answering Unif

The Automatic Answering Unit (AAU)
will allow direct, unsupervised intercon-
nection with a computer, peripheral or a
facsimile unit. As the selected intercon-
nection is completed, the system will in-
dicate to the caller that this has been
done, Another feature, the ACU (Automa-
tic Calling Unit) will permit computers
to originate calls. Data transfer between
computers can be entirely automatic and
under program control. This results in
true automation, machine-to-machine,
without human intervention.
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Subscribing to the AAU and ACU does
not prevent the alternate use of the ser-
vice for voice. Merely turning off the ACU
makes it possible to initiate a call by use
of the regular push-button calling pro-
cedure. The called subscriber will answer
automatically by means of the AAU; but
the caller, by depressing the “ring'’ but-
ton on his instrument, can signal the
called party to answer the call vocally.

Extensions

Extension telephones will also be avail-
able to DIAL-PAK* subscribers. This per-
mits a primary installation to be located
near the computer and a second instru-
ment in the office of the data center
manager. This extension phone will prove
to be a valuable convenience for discus-
sion of operational matters with distant
branches, for coordinating data handling,
resolving procedural and programming
matters, etc.

DIAL-PAK* will be available initially in
seven major cities: New York, Washington,
Detroit, Chicago, Kansas City, San Francis-
co and Los Angeles. Subscribers located
beyond the municipal limits of these cities
may obtain DIAL-PAK service by subscrib-
ing to the extension service. Charges for
extensions will be based on the air line
mileage from the service location to the
city limits of the municipality in which
the DIAL-PAK* switch is located.

Full Duplex Service

The DIAL-PAK* service will be rendered
on a full duplex basis end-to-end. When
the dataset is employed, 40,800 bits may
be transmitted in each direction simul-
taneously, This results in the transfer of
about 600,000 8-bit characters, (300,000
in each direction) in a single minute. Or,
if desired, the data stream may be sent
in one direction with control signals travel-
ing in the reverse direction. With duplex
service, there is no loss of thru-put cap-
ability due to circuit "turnaround’ time,

* western Umnion Trademark
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Since the voice coordinating channel is
entirely separate from the 40,800 baud
data path, two-way voice and two-way high
speed data can be handled simultane-
ously. If the voice channel is also equipped
with a dataset, both low speed and high
speed data transfer can take place at the
same instant. Due to the duplex nature
of the system, data may move in both
directions and on both the low speed and
high speed paths simultaneously.

Versatility

DIAL-PAK* subscribers will find many
uses for the service and new economics
in data transmission not heretofore avail-
able

High speed data terminals for com-
puters can converse with each other at
rates up to 40,000 words per minute.

Centralized computer facilities installed
at a home office can accommodate branch
office data processing needs when high
speed terminals are tied to the home office
computer. Upon initiation by a branch
office, for instance, payroll data can be
sent to the computing center via magnetic
tape or other suitable high speed devices.

Upon completion of the required pro-
cessing cycle, home office personnel can
contact respective branches and coordin-
ate the transmission of processed payroll
data, which can then be printed in check
form, assuming the appropriate equip-
ment is available. This arrangement can
prove extremely advantageous to construc-
tion companies operating at numerous on-
site locations, where delays in meeting
payroll deadlines can result in heavy
financial penalties.

Similarly, whenever large amounts of
data must be transmitted between loca-
tions at regular intervals such as during
financial reporting and inventory control
periods, or order entry operations, DIAL-
PAK* service results in a data telecom-
munications network offering high speed
transmission capabilities at an economical
cost.
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Immediate solutions to scientific or
business problems requiring computer
processing are available to subscribers on
a realtime dial up basis, even though
remotely located from corporate data pro-
cessing centers. Companies having multi-
computer installations are able to balance
their computer loads during periods of
heavy usage. Whenever a particular com-
puter's data handling capacity becomes
over-taxed, a DIAL-PAK* circuit provides a
temporary high speed error free channel
to another computer, offering additional
computation capability

Multi-edition newsmedia can be simul-
taneously printed, in both east and west
coast editions, from edited text trans-
mitted at high speed from a central edi-
torial office to decentralized printing
plants. Thus, magazine and newspaper
publishers are able to meet deadlines with
the latest news releases on a national
scope.

The nearly instantaneous transmission
and reception of graphic data and written
material by means of high speed facsimile
transceivers becomes a practical reality
when combined with the transmission cap-
abilities of DIAL-PAK*.

* Western Union Trademark

Advantages

High quality, high speed thru-put,
Costs geared to actual usage with a one-
minute minimum — no need for costly
full-period data channels,

Alternate use at voice-grade speeds.
Full-duplex capability,

Simultaneous voice use/and 40,800
baud data transmission.

Optional automatic answering units and
automatic calling units permitting a
high degree of automation.

Standard '‘re-ring'’' feature.

Fast, convenient push button calling.
Only seven digits establishes a call.
Compatible with most business ma-
chines and computers, DIAL-PAK* can
be interfaced with any known digital
input/output device which operates at
40,800 baud, serially, bit-by-bit.

® m * %
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domestic satellite

a new communication

service

W. B. Sullinger

It has long been the objective of com-
munication engineers to provide a fast
and reliable means of transmitting in-
formation to every corner of the earth.
Progress has been rapid over land areas
where wire lines, cables and later micro-
wave radio have been constructed, using
repeaters to cover great distances and
provide wide bandwidths. However, span-
ning the oceans has been dependent, for
many years, upon relatively low speed
cables which were used for telegraphy.
High frequency radio and in the last dec-
ade repeatered submarine cables pro-
vided wider bandwidths which have been
used for voice as well as telegraph. How-
ever, it was not until the advent of satellites
that a truly global communication system
was possible which could provide band-
widths for transmitting all types of in-
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systems

(Courtesy of Communication Satellite Corp.]

formation, including television, to any
point on the globe,

The use of satellites for communica-
tions has been recognized for many years,
but the practical application had to await
advances in long life component tech-
nology suitable for operation in the space
environment as well as advances in launch
capability. Rapid strides have been made
since the passive ECHO | satellite was
launched in 1960. This was followed by
the active experimental satellites TELSTAR
| and Il, RELAY | and Il, SYNCOM |, Il, and
Il and then the commercial satellites
EARLY BIRD and LANI BIRD. Succeeding
generations of communication satellites
will include many more technological im-
provements such as increased capacity,
higher power and longer life.
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System Characteristics

Like the international systems, the
domestic communications systems will
use satellites in earth synchronous orbit.
Such a system may be considered as
analogous to a two-hop microwave system
about 50,000 miles in length, with a re-
peater at the mid-point. This system can
be designed and the satellite can be sta-
tioned to provide communication channels
between any two points within the United
States. Thus, performance becomes es-
sentially independent of the distance along
the surface of the earth and the channel
costs are equal regardless of circuit
length. Of course, it is necessary to dis-
tribute the circuits from the satellite earth
stations to service points by terrestrial
facilities. The performance and cost of
these facilities must be included in the
overall system.

Considering the technical requirements,
the linearity of the repeater in the satellite
is not particularly critical, since cross
modulation can be held to within reason-
able bounds for multi-channel message
service with normal design precautions.
Meither does a serious problem exist in
delivering a signal of adequate strength
to the receiver in the satellite, since the
antenna size and transmitter power at the
earth station are not unduly limited. The
down link (satellite to the earth station)
is subject to a restriction on the effective
radiated power because of limitations in
the size and weight of the spacecraft and
because the signal-to-noise ratio on this
path determines the overall system per-
formance.

The down link received signal level into
the earth station antenna is in the order
of —160dbw or less. This does not in-
clude any margin for fading or mainte-
nance. However, variations in received
signal levels are much less than those on
terrestrial paths, since the signals from
the satellite travel only a relatively short
distance through the earth’s atmosphere,
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as compared with terrestrial microwave
signals. Therefore, reflection and refrac-
tion, which cause large variations in
signal level over a terrestrial path, are not
important factors to be considered in
determining the margin requirements on
the down link. Generally, between 5 and
10db is considered an adequate allowance
for precipitation, including the effect of
antenna radomes, if any, and for main-
tenance.

Receiving equipment, used to operate
with levels of —160dbw or less require the
use of masers and parametric amplifiers
to obtain the low noise levels required.
It is convenient to express the overall re-
ceiving system performance as the ratio of
antenna gain (G) to receiving system noise
temperature (T). An antenna having a
gain of 53db and a receiving system noise
temperature of 160°K will provide a G/T
ratio of about 31db which is satisfactory
for message service. However, it is readily
recognized that other combinations of
Gain and Temperature which give this
same value may be used by the system
designer.

Multiple Access

The signal transmitted from the satellite
may be received throughout the continen-
tal United States. This feature makes the
system ideally suited for a one way serv-
ice, such as a television, where the same
information is to be transmitted to many
locations. However, a communications
common carrier must furnish two way
service which, when provided via a satel-
lite, requires that a network of earth
stations have the capability of communi-
cating with each other. The arrangement
of earth stations which provide this capa-
hility is known as “'Multiple Access.”

There are several types of multiple ac-
cess systems, some have advantages
others have disadvantages. However, the
purpose of this article is to outline briefly
a multiple RF carrier approach for con-
necting several earth stations.
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Consider a satellite containing two
transponders or repeaters each assigned
a different RF channel frequency, so that
simultaneous two way communication may
be established between two earth stations
by using one of the repeaters for one di-
rection of transmission and the other for
the transmission in the opposite direction,
If a third earth station is added, then it
will receive the transmission from the
other two; but in order to be able to trans-
mit to them, a third RF channel frequency
15 needed. Assuming that the two trans-
ponders are not loaded to capacity and
the bandwidth is available, then the new
KF channel may be handled through one
of them thus making simultaneous two
way communication possible between all
three of the earth stations with three up
and three down RF frequencies. Each RF
channel may be subdivided using fre-
quency division multiplex in the normal
manner to satisfy the circuit requirements
between the three stations. A fourth earth
station may be added using a fourth
RF channel for transmitting and assigning
two RF channels to each transponder in
the satellite. The number of RF channels,
which may be handled through one earth
station transmitter and through one satel-
lite transponder is determined by the
linearity and the power per circuit avail-
able. Assuming equal performance is re-
guired on all circuits then the total number
of circuits through one transponder must
be reduced as the number of RF channels
through the transponder is increased. If
one RF channel has a capacity of 1200
nominal 4kHz circuits, then two RF chan-
nels through the same equipment will be
limited to about 480 4kHz circuits each.
Thus, as the number of earth stations in-
crease additional satellite transponders
are needed.

It is technically possible to use one
transponder for both television and mes-
sage. Depending on the number of mes-
sage channels, the preferred arrangement
for accomplishing this may be with larger
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earth station antennas, rather than higher
transmitter power and/or lower noise re-
ceivers. The decision is made after
weighing many factors such as the net-
work configuration, growth requirements,
operating problems, reliability and eco-
nomics.

The transponders in the satellite, which
are used with the multiple access arrange-
ment outlined above, are of the so called
“Quasi-Linear” type. In this design the
transmitted power is directly proportioned
to the received power. The signal from
the earth station, which is in the 5925-
6425MHz common carrier band, is am-
plified and converted directly to the
transmitter freguency in the 3700-
4200MHz common carrier band where it is
further amplified and fed to the antenna.
Thus, if there is no input to the receiver
there will be no output signal present at
the transmitter. When two signals of
equal power are received, the power trans-
mitted will be equally divided between
them.

The earth stations with multiple RF
channel access follow a conventional de-
sign. A separate JOMHz carrier is gen-
erated for each channel then modulated,
converted to the RF frequency, amplified
and then used to drive a power amplifier.
The receiver uses a wideband low noise
amplifier followed by a down converter
to 70MHz where a demodulator recovers
the baseband. The several RF channels
may be selected by using multiple local
oscillator frequencies to drive the down
converters,

Interference Considerations

Satellite systems share the 3700-
4200MHz and 5925-6425MHz frequency
bands allocated for common carrier use
with terrestrial microwave systems. There-
fore, great care must be exercised in the
location of earth stations to avoid mutual
interference. The earth station transmitter
in the 6000MHz band usually generates
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several kilowatts of power which is radi-
ated from an antenna 40 feet to 85 feet
or more in diameter. This is a powerful
source of potential interference to ter-
restrial systems operating in this fre-
quency band. The frequencies in the
4000MHz band received at the earth sta-
tion from the satellite are subject to
interference from terrestrial system trans-
mitters sharing this band.

In locating an earth station it is
necessary to determine if a potential
interference situation exists to and from
all terrestrial stations within the coordina-
tion distance as defined by the FCC Rules
and Regulations. The harmful level of
interference is that determined by CCIR
Recommendations 356 and 357, Geneva,
1963 and Document IV/1029-E and IV/
1030-E, Oslo 1966. In order to determine
the interference level it is necessary to
predict the propagation loss for various
modes of propagation. Considering that
the coordination distance may be as great
as 200 miles and the number of ter-
restrial stations a hundred or more, a
computer is essential to the calculation.

Performance

The Western Union proposal for a do-
mestic satellite network will be used as
the basis for calculating the performance
to be expected from a satellite system. As
discussed earlier the down link is con-
trolling and therefore will be used to de-
termine the test tone to noise ratio in a
32.1kHz channel. It is assumed that:

Satellite ERP +37dbw
Free Space Loss @ 4GHz 197db
Antenna Gain @ 4GHz 52.5db
Receiving System Noise

Temperature 157°K

Then:

Carrier Power Input to

Receiver —107.5dbw
Moise Power per

Hz @ 157°K —207 dbw
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The rms frequency diviation (f) due to

noise in the top baseband channel is:

a, fn/28 1,
A,

(1)
— baseband frequency of the
top channel = 5.6MHz
af. — channel Bandwidth = 3.1kHz
a, — effective noise voltage/Hz be-
fore detection
A. — effective carrier voltage
Therefore from (1)

f=331kHz
The noise power Pn, in dbm, at the zero
level point is:

where f

Pn = Ps + 20 log % (2)
where:
Ps =15 4+ 10 log N (composite
signal level)
N = 1260 (no. of 3.1 kHz chan-
nels)

F = 3.5 MHz (RMS deviation by
composite signal)

Therefore substituting in (2),

Pn = —44.6dbmo
Assuming an improvement of 4db due to
pre-emphasis and a psophometric weight-
ing factor of 2.7db, then the test tone to
noise power ratio becomes:

446 4+ 4 + 2.7 =51.3db

Using the same satellite system for
television, the peak to peak signal to
weighted noise power ratio is calculated
as followed:

- 2 WF
siv=3 (41)" (%)(FF) @
where
Af = peak to peak deviation
= 20.1MHz
f, = effective noise bandwidth
= 5MHz
WF = pre-emphasis and noise
weighting factor

= 10.9db

C/N = Carrier to noise ratio per Hz
= 99 5db
Therefore from (3)
S/N = 57.3db
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The performance as calculated above
compares favorably with that obtained
on transcontinental microwave circuits
even after adding a factor for fading,
maintenance and the facilities used to
extend the circuits from the earth station
to terminal cities. However, the effect of
absolute delay time, which is in the order
of 250 milliseconds for one direction
of transmission, must be considered for
some types of service. On two wire tele-
phone circuits, for example, the echo
becomes very objectionable for delay
times much greater than this. Another
possible difficulty has to do with the
transmission efficiency of circuits used
for data when error correction or block
acknowledgement is required before the
next block is transmitted. The problem
becomes more acute as the baud rate
increases. Several solutions have been
proposed? such as transmitting blocks
back to back with block acknowledgement,
storage at the transmitter so that the
blocks would be sent continuously until
an error occurred and then have the trans.
mitter go back and repeat from the bad
block on or it could be arranged to re-
transmit only the block in error. The
choice of a technigque depends upon the
overall system requirements and involves,
trade offs between circuit efficiency, cost
of storage and the cost of software.

Reliability

Reliability is a2 major consideration in
the design of any communication system.
The earth stations associated with satellite
systems are equipped with redundant
transmitters and receivers to minimize
service interruptions due to component
failures. More than one satellite and/or
multiple transponder can be used for
protection purposes and to meet traffic
growth requirements. Of course standby
power is included in the design of all
stations. The satellite must use long life
components which can withstand the
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launch, operate satisfactorily in space,
and provide arrangements which will as-
sure service continuity during the two
umbra periods each year. These occur
during the spring and fall equinox, when
the satellite is in the shadow of the earth
for varying times up to a maximum of
about 69 minutes per day over a 40 day
period. Batteries are included in the space-
craft to provide continuous operation dur-
ing these periods when the solar cells
are in the shadow or two or more
satellites are used with a capacity ad-
equate to handle the load and spaced far
enough apart so that they are not within
the shadow simultaneously. The logistics
of keeping the necessary back up satellite
available and placing them in orbit so
there is no circuit down time requires
precise planning to hold the costs within
bounds. There is always the possibility
that the launch will not be successful and
therefore spare satellites must be kept
in readiness in the event of a failure, Not
the least part of the problem is the avail-
ability of a launch vehicle and the schedule
for its use which must be made through
MNASA.

Implementation

The technology is available for the
successful operation of a domestic satel-
lite system. Western Union is prepared
to build such a network and has selected
and applied for approval from the FCC
to construct earth stations at five locations
within the continental United States. Ac-
tion is now awaiting policy decisions as
to the conditions under which domestic
satellite systems may be established,

References

1. Applications filad on Movember 7, 1566 wrth the Federal
Communications Commission by the Western Union Tele-
Eraph Caompany for authority to consdruct satellite earth
stalions in Oregom, Arkangas, Colorado, lowa, Alabama,

2. Unpublished Report, by R. G. DeWitl, Western Union Tele.
graph Campany.
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Western Union Domestic Satellite System

WiLLiam B, SuLuinger, Director Transmission
Systems, in the Information Systems and Services Department is
responsible for transmission engineering on all systems. He has
played a major role in the engineering of the Transcontinental
Radic Beam System, and has been concerned with the design

and testing of microwave relay systems for message and
television service.

Mr. Sullinger received his B.S. degree in Electrical
Engineering from Virginia Polytechnic Institute. He is a Senior
Member of the IEEE and a member of the Communications
Technology Group.
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Our Readers
N\ =l

Top Manageem ent m————————————————

The following questions have been asked by our readers in view of the
new developments in Information Systems and Services.

Q. WHY DID WESTERN UNION DEVELOP SICOM?

A, FROM EARLY IN WESTERMN LIMIOM'S HISTORY WE HAVE
FROVIDED SERVICES TO THE SECLIRITIESOR FINAMNCIAL
COMMUMNITY. THESE SERWVICES FIRST STARTED AS
MORSE QUOTATION CIRCUITS AND GREW TO MESSAGE
SWITCHING ANDVOICESYSTEMS WHICH HAVE EVOLVED
INTO SOPHISTICATED COMPUTER COMPLEXKES. FOR
THE FIRST TIME IN WESTERMN UNION'S HISTORY WE
ARE DEVELOPING A SYSTEM DEDICATED TO A SPECIFIC
INDUSTRY. THE SY¥S5TEM, SICOM. A SHARED COBM-
PUTER/COMMUMICATIONS COMPLEX, WILL PROVIDE
BROKERAGE FIRMS WITH COMMUNICATIONS SERVICE
FROM BRANCH OFFICES TO THE POINTS OF TRADIMNG.
IT WILL GIVE THE USER THE SAME CAPABRILITY THAT
HE WOoOULD HAVE WITH HIS OWHN COMPUTER AT SUB
STANTIALLY LOWER COST AND WITH GREATER RE-
LIABILITY.

M. H. JEMMINGS

ASST. VICE PRESIDENT—INFORMATION, SYSTEMES AND SERVICES
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Q.

WHAT GROUF OF CUSTOMERS IN YOUR AREA ARE
INTERESTED IN HOT/LINE AND WHY?

THESE INOUSTRIES HAVE SHOWHN HEEN INTEREST IN
HOT/LINE

T AND RADIC STATION OWNERS, CLOTHIERS, ADVER-
TISERS, AND AUTD RENTALS, THE SEAVIGCE HOLpS
EPFECIAL APPEAL- FOR . THE SECUHRITIES MNOUSTRY
WHIGH 5 A FRIME SUBSCRIBER: A5 SFEED ANMD ECOM-
DMy ARE (MPORTANT FACTORE, FOT/LINE'IS & TOOL
OF IMMEMNSE VALUE IT WILL PROVIDE INSTANT POINT
TOPRPOINT COMMUNICATION AT THELOWEST AVAILABLE
COST. THE RATE STRUCTURE IS5 PARTICULARLY AT-
TRACTIVE AS [T ENSUERES CHARGES WHICH ARE 1N
DIBECT RELATION T THE ACT LA L AMOLINT OF CEHRCLMT
TIME UWSED A5 OFPOSED TO THE TRALDITIONAL THREE
PIMUTE M1 ML

A O SavlboR

VICE PRESIBEMT

WHAT WILL INFO-COM MEAN TO CUSTOMERS IN YOUR
AREAT

THERE {ENO BET TER NOR MORE FCONOMICAL METHCOD
OF COomMmBENING COMPLUTER TECHNOLOEY WITH SOM-
MUNICATION HEQLIREMENTES THAN |MNFO-COM SERV.-
HGE. ToORAY. FAST, EFFICIENT  ETONOMICAL GO MM LUN] -
CATION AND DATA PROCESSING 15 A MUST FOR ANY
SUCCESSFUL BUSINESS COREANMIEATION,  THE COM-
MUNICATION AND DATA PROCESSING REQLIREMENTS
OF AMERICAN BUSINMESS HAVE DOURLED IM THE LAST
FEW YEAHS., TO A LAaRCGE FXTENMT, THIS HaE BEEMN
CAUSED BY DECENTRALIZATION OF OCPERATIOMS
THERE IS HARDLY ANY TYFE OF MANUFACTLURING
WHERE THE ENTIHE OFERATIOMN CF ADMINISTRATION.
MANUFACTURE AMND SALES [8 CONDUETED AT QHNE
LCHZATHIN. IT ALSO FOLLOWS THAT WHERE BRANCHES
EXIST THERE 18 A REQUIREMENT FOR COMMLUINCA-
TIOMS AND MORE PRECISELY IMNFO-EDM BERVIEE

G, E. MULLINIKS
VICE PRESIDENT

WHAT DO ALL THESE NEW SERVICES MEAN TO YOUR
CUSTOMERS"Y

ITHFOOOM SICOM, HOT/LINE, BROADEAND-—ALL TERMS
THAT ONLY & FEW SHORT MONTHS AGD WERE MEAM-
INGLESS, BUT MODERN AMERITAN BUSIMNESS |5 COMN-
STANTLY CHANGING AND WITH THIS CHANGE COMES
CHAMGES [N AUSINESS COMMUNICATION. IT iS5 THE
FUNCTION: OF THE COMMON CARRIER MOT DHLY TO
MEET THE NEFOAE OF AMERICAM BUSINESS AS THESE
MEEDS DEVELOF BUT TO ANTICIFATE WHAT WiLL-BE
REQUIRED. THIS |5 OUR JOB| THIS 15 WHAT WE ARE
EVER STHRIVING TO DO —~TOCORDNTINUE TO BRING FIIRITH
MEW METHOOS OF COMMUNICATIONS, ANDWITH EACH
ADVANCE TD MEET HEW BUSINESS REQUIREMENTS.

E-C. CHAMBERLI M
YVICE PRESIDENT
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In this issue of TECHNICAL RE-
VIEW, we have presented briefly
the characteristics of some of the
new systems and services which
Western Union will provide to
the business and industrial com-
munity this year.

For further information regard-
ing Western Union Systems and
Services contact:

Information Systems and Services
Marketing Department

Mahwah, New Jlersey 07430
Telephone; 201-529-4600



