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Abstract
A study has been made of the feasibility of using a

teletypewriter switching system for commnication between U,S,
. Navy ships., Several solutions were examined in the light of
presently known requirements,
A high speed' (750 words per mimute) selective calling
system was found to have most promise from an operating and

technical standpoint. It is recommended that, should active

Navy interest in such a system develop, a formal study be under-

. taken,
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1.

Introduction

The purpose of this paper is to present the results of
an investipation undertaken by the Teletype Corporztion into the
feagitility of improving Navy ship to ship communications through
the use of a telelypewriter switching network., A proposal will
be made for a switching system which, it is hoped, will adequately
meet the requirements of the Nevy. Since teletypewriter equipment
would form an integral part of any such system, the Teletype
Corporation is submitting this engineering proposal as a service
to the Navy, and as a guide in planning such & system. While
general system requirements are known, many of the necessary
detailed requirements are presently unknown. Where required,
assumptions have been made in order to establish a yardstick
against which to measure performance of any considered system,
These assumptions are, of course, subject to modification in
the light of future experience,

EIEtam Requirements

A, General Regquirements

The Navy's comnunication problems have been growing
in recent years due to a need for a greater volume of traffic
between ships and between shore and the fleet,

Fresent day flect communieating methods are becoming increas-
ingly inadequate,

The Navy is considering the use of teletypewriter
equipment in shipboard application, in combinztion with newly

available radioc temminal equipment, in order to improve

ship-to-ship communications., A network was deseribed by the



Navy personnel as consisting of up to 20 ships which are
interconnected by radio channels via one ship designated as

. a relay point., A teletypewriter system is required to pro-
vide automatic interconnection between stations on these
ships.

B, Specific System Requirements

. Navy personnel indicate that any proposed teletype-
writer switching system shall meet the following requirements:
(Refer to Fig. 1)
(1) It shall interconnect up to 20 ships each having up
to 5 stations (transmit-receive terminals).
(2) It shall be possible to communicate from a station at
. one ship to a station at a second ship. Internal
station-station communication will not be required.
(3) One ship shall be designated a relay point. This
relay point shall perform the switching center
function of receiving the transmissions from other
ships and retransmitting the information on the
. appropriate carrier subchannel(s) to the addressee.
(4) The system shall be operable with terminal equipment
operating at the standard speeds of 60, 75, or 100 wpm.

(5) The system shall be operable over a minimum rumber of

narrow band radio channels not to exceed 40,




(6)

(7)

(8)

(9)

(10)

(11)

Consideration shall be given in system design to the
problems of propagation, radio frequency noise and
other interference commonly found on redio circuits.
Message storage at the switching center, if required,
shall be provided by magnetic tape or other reusable
storage medium,

Consideration shall be given to the problem of size,
since such a system must be practical for installation
aboard Navy ships where space is limited.

The switching center equipment shall be of such size
and cost that it is practical for installation aboard
several ships in the net. As many ships as
practicable shall be equipped with standby switching
center equipment to be capable of assuming system
control should the oripginal center be disabled.

The system shall be designed so that minimum operator
attendance is required at the switching center., A
completely automatic system shall be considered a
design objective,

Consideration shall be given to elimination of the
conventional 60 and 20 milliampere keying loops in
the terminal equipment and at the switching center

insofar as practical., A keyed tone signal shall be

considered as a possible substitute,
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Operating Requirements
The type of traffic transmitted over the system
. will be both tactical and administrative in nature. There will
be no facsimile, voice or computing data transmitted over the
switching system,

(1) Two levels of priority shall be provided in the system,

. (2) Two way conversation circuits are not required, Two
way communications shall be provided only if required
for circuit assurance or error control.

(3) Means sh«ll be provided to prevent loss of messages by
the system due to improper addresses, garbled trans-
mission, mechanical and electrical failures, stc. The

. following features will be provided as and if necessary,
(a) Answer back - A means for the station receiving a
message to so inform the transmitting station.,

(b) Message numbering - A means for automatically
rmumbering messages,

(¢) Equipment failure alarms - Automatic means for
informing operators at the switching center, and
at sending and receiving stations, that an equipment
failure has taken place, These alarms should be
both audible and visual,

(d) Error control - Means for automatically detecting

. transmitted errors, and for informing the trans-

mitting station of such errors, and for controlling

. retransmission of the traffic, Use of a redundant




error correcting code shall be considered,
(e) Retransmission - Provision for rerun of messages
at the sending stations,

(5) It shall be possible to address a message to two or
more stations at one or more ships in the system., It
shall be possible to address a message to all stations

. or groups of stations on selected ships.

(6) It shall be possible to easily add or subtract stations
to the net, This shall be accomplished by the opera-
tion of a switch, through a line jack arrangement, or

other simplified devices

D, Traffic Requirements

. (1) Introduction
One of the first steps to be taken when
designing a switching system is to determine traffic
requirements. These requirements should be determined
as accurately as possible, in order that the perform-
ance of any system may be effectively evaluated, In
order to evaluate system performance, parameters which
. should be known or accurately established include the
following:
(a) Mumber of stations to be serviced, -

(b) Speed of operation,

. (¢) Total message load to be handled in the busiest hour,




(d) Percentage of the load handled by each station
in the system.

(e) Average message length in words, including
heading. Shortest and longest message length,

(f) Message format, preamble, length of time
necessary to act on preamble, message numbering,
priority level, etc.

It 1s, of course, realized that it is not
always possible to obtain accurate estimates for all
of the above parameters, especially where an operating
system does not presently exist which is similar in
nature to the simulated model, It is sometimes puauihiaL
however, to obtain the analog of the required data by
monitoring communications which are in other forms such
as dispatches, voice messapges, ete, Much of this traffic
would pass through the switching system if one were avail-
able for use, Analysis of message parameters can thus be
made by study of this information, and in light of the
analyslis, a system proposed,

It is not enough, however, to design a
switching system capable of handling today's traffiec
loads, Experience has shown that whenever new communi-
cations faecilities are made available, the customer

discovers more uses for it than are apparent at the

time of the traffic study, Planning for increased




. traffic is therefore an important factor in system
design since capacity for growth is a measure of time
. to obsolescence,

(2) Traffic Parameters

In the absence of known requirements,the
following message and system traffie parameters have
been used to study various approaches to the Navy
comminications problem, Some are admittedly arbitrary
assumptions, but nevertheless are assumptions which
mist be made since actual data is not presently
available,

(a) Mumber of stations - 20 ships x 5 stations per

ship = 100 stations.

. (b) Speed of operation - System shall operate with
terminal ecuipment operating at a standard speed
of 100 wpm,

(e} Percentage of work load handled by each station -
assumed to be equal,
(a) Total message load to be handled in busiest hour -

. assumed to be 1,200 messages per hour, or 20 per
minute.%

(e) Ave._rage message length — assumed to be 20 words for
tactical messages,* including address (routing

. information) and preamble.

* It is assumed that the maximum message load will occur during
tactical situations. It is further assumed that tactical messages
are very short messages. Administrative messages will generally

. be longer, but will be transmitted during periods when the system
is lightly loaded,







