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1. GENERAL

1.01 The 81D1 system is an automatic teletype-

writer message switching system designed
to provide efficient and rapid handling of
messages between the various stations on an
extensive private line teletypewriter network
involving several lines and a multiplicity of
stations, Both long distance lines and short
or local lines may be included. Provision is
made for operating the long lines on a duplex
basis with several stations on each line 1T
degired. Local lines may alsoc be operated on
this basis but provision is made for simpler
connections to local lines terminating in a
gingle station.

1.02 211 lines terminate in a switching office
(Fig. 1). There may be several switching
of fices in a system, in which case the switche
ing offices are interconnected by trunks.
These switching offices contain the switehing
equipment for guiding messages to their desti-
nation and inelude machines for handling
messages to and from the office as well as
machines for storing messages briefly while
switehing operations are performed. Arrange-
ments are provided at each switching office
for general supervision and centrel of traffic
flow on the network.

1.03 The entire system functions in such a

manner that a message may be sent from
any sending teletypewriter and recorded on any
desired recelving teletypewriter or group of
teletypewriters in the network without requir-
ing marmal handling other than the original
perforation of tape at the sending station and
the removal of the typed message from the re-
ceiving machine or machines to which it was
directed., The switehing operations are en-
tirely automatie and are under the control of
directing characters punched in the original
transmitting tape at the head of each message
and end-of-message characters punched at the
end of each messapge.

1.0l Safepuards are provided to prevent loss

of messages in case of trouble. Trouble
eonditions are guieckly ecalled to attention by
varicus alarms throughout the system., These
alarms indiecate to operating and maintenance
personnel the existence and location of trouble
and other irrepularities which might otherwise
cause loss of messages.

1,05 0(me of the early applications planned
for the B1DLl system is a nationwide net-
work for American Airlines. As planned this
system involves three switching offices, lo-
cated at New York, Chicago and Euless, Texas,
and serving stations at about 126 locations
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throughout the United States.
system is showm in Fig. 2.

4 layout of its

(4) Improved Features of BlIl System

1.06 The 8101 system represents an expansion
and improvement of the B1Cl system now
in service for five large private line tele-
typewriter customers, The B1Cl system provided
for the rapid handling of messages but without
provision for the special handling of urgent
messages., It provided for handling a limited
amount of multiple address traffic and the
switching office was arranged for a maximum of
30 input and 60 output paths on a standard
basis, although two larger offices were
installed on a specially engineered basis,

1,07 The B1D1l system provides new and improved
features as follows:

(a) A switching office with a maximum of 60
input and 100 ocutput paths,

(b) The pickup and delivery of urgent mes-
sages on an expedited basis.

(¢) The handling of relatively large volumes
of mltiple address traffic.

(d) Means on multi-station lines for a con-

atant checking of the line facilities as
well as the operation of station contrel
arrangements on these linea.

(e} Means for preventing the loss of messages
bearing invalid codes on multi-station
outgoing lines.

(f) Automatic address arrangements for out-
lying stations.

(g) Multiple trunks between switching offices.

(h) Speeded-up switching functiona at the
switching office and a more equitable
distribution, to all inputs, of access to
common switching apparatus. Alsc more uni-
form distributlon of load over an outgoing
group of trunks or local outlet circuits.

(i) Improved cross-office transmissicn and
crogs=office monitoring arrangements,

made possible by electronic bub elreuit
eroge-office transmission.

{3) Improved maintenance arrangements.
(k) Oreater intercept capacity.

(1} Improved power plant.
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(B) Fields of Application

1.08 MAutomatie switching systems are advan-
tageous for use for heavy duty services
involving long distance lines where at least
several different line cireuits are ineluded
and there is a need for passing a considerable
volume of traffic between circuits, In earlier
arrangements, this relaying of traffic has been
done either by mamual recopying of the messages
or by the mamal handling of perforated tapes.
In some later arrangements messages received
in perforated tape form are relayed by opera-
tors who read the address and push a button to
direct the message to the proper circuit.

1.09 The automatic switching of messages, as

done in the 81C1 and 81D1 systems, has
the following advantages as compared with such
marmal relay methods:

(a) It eliminates much operating labor at
relay offices.

(b) It provides faster and more uniform spead
of service,

(e) Tt permits afficient use of long multi-
point duplex eircuits up to a point ap-
proaching their full capacity.

(d) It can accommodate wide wariations in
load through a relay center within its

ecapacity,; and also temporary overloads,

without changes in operating personnel,

(e) Automatic operation is less susceptible

to errors in handling traffic. To this
end the 81Dl system is reinforced by auto-
matic supervisory features, message inter-
ception means, and alarms to aveid difficul-
tles from machine or cirecuit troubles or
from operator errors.

(£) The automatic handling of mltiple ad-
dress and group code messages greatly
expedites them and saves much labor,

(g) Each message is delivered only to the
station or stations to which it is
directed, even on multi-point circuits.

(h) It provides efficient and economiecal
means for local delivery of messages from
switching offices or station selectors to
machines located in nearby buildings or of-
fices where such messages are ultimately used.

(1) It provides for full eontrol and super-
vigion of the traffic flow from switching

offices, including means for automatically

intercepting and later transmitting messages

Page L

for stations which may be temporarily elosed
or out of service for any reasons.

1.10 In applications of B1Cl systems made to
date, the average message length has been
between 15 and 60 words. For messages of such
length antomatic switching has been found very -~
desirable. The shorter the message length the ;
greater is the advantage of autematic switching. ~—
1.11 The indications are that the 8101 system o
will find application for large indus-
trial concerns, merchandising houses, mamufac-
turing and distribution eorganizations, air .
lines, and others who have offices in widely
separated cities with a need for mutual inter-
change of messages among their various offices
on a rapid and efficient basis,

1.12 The first cost installed of the common
equipment, including power supply,
required for a switching office is guite ap-
preciable, so that in general, this kind of
switching system will find its main fields of
application in networks involving more than
5 multi-point lines cormected to one switching
office and in extensive networks involving more
than one switching office.

(C) General Features of System

1.13 Some of the more important features of
the 81D1 system are as follows: —

(a) It may involve omne or more switching
offices, Where there is more than one

such office they are comnected by direct

trunks which do not have way stations,

(b) A total of LOO directing codes is avail-
able for assignment in any one network,
Accordingly, a network might include up to
400 stations identified by individual two-
character codes, or somewhat fewer stations
if some codes are used for mltiple address
and group codes. A maximum of 200 individu-
ally coded stations can be served by one
switching office, only ten first characters A
being available for these stations.

(e) Any multi-point line may have comnected
to it up to a maximum of 10 sending and
10 receiving stations in addition to the
switehing office. Such lines must be oper-
ated on & full duplex basis and are limited
to using only & first code characters and

16 codes in all, i
) —
(d) The limit on the number of multi-point
lines that can be served from one switch-
ing office is usually determined by the —
mumber of cross-office transmission paths '
i



that can be provided and by their apportion-
ment, 60 paths being the maximum. These
paths represent inputs to the regular link
circuit and are assigned to the horizontals
of the crossbar switches. One such path is
required for each line, but sinee one path is
also required for each incoming trunk, each
originating station and each willful inter-
cept, the line capacity is governed by the
needs for paths for the latter purposes and
usually is taken at about 35 lines.

(e) In some cases, however, the line capacity
of a switching office may be controlled
by the maximum mumber of outlets available
from the link cireuits, rather than by the
maximum mumber or assigmment of crosa-office
transmission paths, These outlets are as-
gigned to the wverticals of the crossbar
switches, and the maximum number of verticals
in either the repular link cireuit or the
miltiple address link circuit is 100. In the
regular link eireuit two to six verticals are
needed for a multiple address pesition. In
addition, one wvertical is required for each
local cutlet station, multi-channel trunk
path, willful intercept machine or miseel-
laneous intercept machine, and two are re-
quired for each ocutgoing line or single
trunk. Similarly, in the case of the mlti-
ple address link eircuit, one vertical is
required for each local outlet station,
milti-channel trunk path, and mmltiple ad-
dress intercept machine, and two verticals
are required for sach outgoing line or single
trunk except when urgent message arrangementa
are provided, in which case three are needed.

(£) Any line may be cperated at either 60 or
75 words per mimite. All cross-office

transmission, transmission from switching

office sending positions, and transmission to

local outlets and multiple trunks 1s at

T8 words per mimte.

(g) 411 sending on the system must be on an
antomatie basis from perforated tape. No
provision 1s made for direct keyboard sending.

(h) The sending from the various stations on

a multi-point line is under the control
of the switching office. Sending from any
station on the line will be antomatically
started in its rotation sequence.

(1) Messages that are received from lines are

recorded in perforated tape form by
reperforator-transmitters at the switching
office, then transmitted through a crossbar
switching system to similar machines associ-
ated with outgoing line or single trunk cir-
cuits where they are again recorded in

SECTION PT0.604

perforated tape form for retransmission on
the required circuit when it is awvailable.
This double storage system permits the lines
to operate at either of two speeds as pre-
vicusly mentioned but the same principle
dees not apply to the local outlets or mul-
tiple trunks which are directly connected to
the switehing unit and, accordingly, must
operate at 75 words per mimute,

(3) Provision is made for the handling of

both single address and multiple address
messages. This ineludes assigning each re-
ceiving station an individual two-letter
code which must be used as a direeting code
preceding single address messages for this
station,

(k) 211 multiple address messages are pre-

ceded by a common multiple address code
and may then include as many individual sta-
tion codes as desired or a group code or any
combination of these. The multiple address
code will carry the message to separate
machinery in the switching office which takes
care of its proper distribution to the war-
ious lines that are involwved.

(1) Message intercepting means are provided
at the switching office:

(1) To intercept automatically and record

in perforated tape for mamual handling
any messages having codes not valid in the
syotem.

(2) To intercept willfully all single

address messages for any station or
group of stations and record them in a
perforated tape for automatic retransmis-
slon when it is desired to release them.
This feature is controlled by keys leocated
in the control board.

(3) To intercept willfully all multiple
address and group code messages for any
station or group of stations and recerd
them in a perforated tape for mamal han-
dling and retransmission when it is desired
to release them. This feature is con-
trolled by the same keys as in (2) above,

(m) The minimum time required for a character

to pass through the switching office when
eircuits are available is less than one sec-
ond so that under faverable conditions a
message may be completely delivered at its
destination a few seconds after it has been
gent. Except under bad overload conditions
or possibly in the case of multiple address
messages the messages would normally be de-
layed not more than a few mimutes in trans-
mission through the switching office.
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(n) Optional arrangements are available to (D)} Security Against Loss of Messages
pick up certain messages in outlying

gtation transmitters on a priority basis 1.1, Assurance against the loss of messages is

before repular (non-pricrity) traffic is of wital importance to the users of

picked up. switehing systems. Automatic switching systems
are less subject than marual systems to ons of

(o) Optional arrangements are available to the greatest sources of message loss whiech is

handle urgent messages across the office human error, but they are not immne to the

to outgoing lines and single outgoing trunks possibilities of human error. They are also

on an expedited basis. These messages, which open to possible message loss due to line

carry a special urgent message code ahead of failures, machine failures and switching equip-

their repular code or codes, are handled ment failures.

through the multiple address position to an

additional reperforator-tranamitter on 1.15 While proper design of machinery and cir-

heavily loaded outgoing lines or single cuits, good maintenance, especially of

trunks. These reperforator-transmitters are the preventive type, and adequate operator

given greater opportunity to transmit their training and supervision may reduce to a mini-

urgent messages to the lines or trunks to mum the probabllity of message loss on a system,

which they are assigned than are the two troubles and errors will occur and messages

regular machines. will be lost unless some means is provided for

discovering that a message i3 in trouble. It
{(p) Arrangements can be made so that messages is of great importance also that when such con-

haring ecertain directing codes are han- ditions exist they be brought to the attenticon
dled on a controlled basis so as to be trans- of the operating persennel forcibly and as
mitted through switching offices in such a quickly as possible so that they can be cor-
way as to minimize delay of uncontrolled rected and the message contimued on its way to
mMESSAZes. ; proper ultimate delivery with a minieum of loat

time. This time factor is of extreme lmpor-

{q) futomatic address arrangements are avail- tance in the case of air lines where a delay of

gble whereby messages can be addressed even a very few minutes sometimes can not be
automatically at outlying stations by the tolerated.

operation of keys.
1.16 Several methods of messape checking are

(r) The contimiity of the multi-station lines used today on switching systems and in

and the operation of the station control commercial telegraph practice. These methods
arrangements are automatically checked after are based on mumbering the messages and check=-
each incoming transmission and any failure ing their delivery from the numbers. Message
alarmed at the switehing office. mumbering also provides a means of message

identification and is very useful from this

() "me receiver at each station control point of view. Further, it provides a ready

point can be optionally arranged to re- means of counting messages for traffic studies
ceive messages with non-valid codes for 1ts and accounting purposes,

line as well as its own messages.
1.17 Two general types of message numbering

(t) Arrangements known as supplementary are being widely used. These are point-
miltiple address equipment, are avail- to-point mumbering, wherein a message carries
able for awntomatically breaking down 2, 3 and its original mumber all the way to its desti-
li-address messages received at a switching nation, and chanmel mumbering, wherein a mes-
office into 2 messages, 3 messages or lj mes- sage has a new seguential rmumber added each
sages each carrying a single code for further time it is transmitted over a communication
switehing. channel, Both of these methods reguire con-
siderable clerical time for keeping records
{u) Testing and maintenance arrang.ments are and excessive usage of line and switching appa-
provided, ineluding means for mo. toring ratus time for periodie checks or number trans-
lines and loops as well as all inputs and missions, Neither provides a guick means of
outputs of cross-office paths. discovering the loss of a message, and it may
be many mimnutes or even hours before the oper-
{v) A1l ecireunits in the switching office ex- ating personnel knows that a messapge is lost.
cept the alarm circuit are plug-connected,
using mlti-point plugs, so that in case of 1.18 In view of the seriocusness of message
gireuit or equipment trouble spares can be loss and the necessity for rapid dis-
quickly substituted to restore service. covery of trouble conditions, the 81D1 system

Page &






