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1. INTRODUCTION 

1. 01 This section presents a general de-
scription of the system which will be 

used to furnish a new service offering, Wide 
Area Data Service (WADS), and to provide 
an improved version of the existing Tele­
typewriter Exchange (TWX) service. 

1. 02 WADS will be a line-switched service 
in which connections between origi­

nating and terminating teletypewriter (TTY) 
machines will be established by a central 
office switching and interoffice trunking sys­
tem similar to that used for interconnecting 
dial TWX service. 

1. 03 While WADS and TWX equipment per-
form in the same basic fashion, there 

will be certain important features introduced 
with WADS which substantially increase the 
speed of TTY communication while at the 
same time reducing the cost of the service 
for medium and large users. 

1. 04 Speed improvement will be achieved 
in two areas. TTY stations will 

transmit at the rat~ of 100 words per min­
ute (wpm) in contrast to the 60 wpm opera­
tion of the existing TWX service, and the 
time required for establishing TTY connec­
tions will be reduced through use of a 
switching plan which will require no more 
than three interoffice trunk links for any 
connection to a WADS station dialed by a 
WADS customer. (As in the case of TWX 
service, there will be assistance switch­
boards to handle special types of calls, 
such as conference and collect calls, and 
these may involve more than three inter­
office links.) 

1. OS The limitation of three interoffice 
links (or a maximum of four switch­

ing offices) involved in any call switched 
via the. WADS switching plan will be accom­
plished by providing a 2-level hierarchy of 
central offices through which WADS connec­
tions will be established. Approximately 
80 central offices, of which 12 will be pri­
mary switching centers and the remainder 
will be secondaries, will be used as WADS 
Switching Centers. Each primary office 
will have a direct trunk group to every other 
primary, and each secondary win have di­
rect trunks to the p:timary office upon which 
it homes as well as direct trunks to other 
WADS offices where the volume of direct 
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traffic warrants them. This restricted 
WADS switching plan (ie, restricted by com­
parison with the telephone DDD plan which 
is based on a 5-level hierarchy of switching 
offices) results in relatively large trunk 
groups between switching offices and in 
longer average length of trunk groups, both 
of which permit economies to be achieved 
in the interoffice trunking plant used for 
WADS. 

1. 06 Since TTY communication requires 
only a narrow band frequency channel 

which is only a fraction of the bandwidth 
required for voice service, economies can 
be made by introducing special trunk termi­
nal equipment which permits one voice path 
to be subdivided into several channels for 
TTY communication. These economies are 
significant, however, only on large trunk 
groups or on trunk groups which extend for 
relatively long distances. Thus the large 
trunk groups which will exist in the 2-level 
WADS switching plan will provide the means 
for achieving substantial economies in the 
WADS trunking facilities. 

1. 07 Charges for WADS messages to WADS 
service areas will be based upon total 

accumulated message transmission time 
used per month and thus will avoid the neces­
sity for recording the detailed elapsed time 
and distance information as required for 
individually billed messages. This bulk 
billing of message charges will permit more 
economical performance of the accounting 
and billing opemtions. This is another fac­
tor, in addition to efficient switching and 
trunking arrangements, which makes it 
possible to offer WADS rates which will be 
attractive to TTY customers. 

1. 08 Because many WADS customers, par-
ticularly those who have previously 

communicated over private line TTY sys­
tems, will originate a relatively large vol­
ume of messages from each WADS origi­
nating station, there will be a need for 
varying degrees of automatic operation in 
the sending and receiving o£ WADS mes­
sages. Accordingly, the station equipment 
proyided for WADS will include a new line 
of TTY machines which will not only send 
and receive at the 100 wpm rate but, when 
combined with auxiliary control equipment, 
will provide virtually complete automatic 
operation of the call originating and mes­
sage transmitting functions. 
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1. 09 As an additional improvement, the 
new TTY machines to be-used for 

WADS will be equipped with 4-row keyboards 
very similar to those used on office type­
writers. In addition to the obvious advan­
tage of facilitating alternate operation of 
typewriters and TTY machines, the 4-row 
keyboard speeds typing performance and 
reduces the likelihood of error by elimi­
nating the need for depressing FIGURES 
and LETTERS shift keys as required on 
3-row machines when interspersednumerals 
and alphabetic characters are to be trans­
mitted. 

1. 10 While messages sent between WADS 
stations will be routed via a restricted 

switching plan·, fo.r reasons cited previously, 
it will be necessary to provide for intercon­
nection between WADS stations and TWX 
stations. This will use the same equipment 
to perform speed and TTY code translation 
between the 4-row, 100 wpm WADS ma­
chines and the 3-row, 60 wpm TWX machines 
as is used for connections between 4-row and 
3-row TWX machines. It will also require 
a means of establishing connections through 
the translation equipment between the WADS 
switching plan and the telephone DDD switch­
ing plan which serves dial TWX stations. 

1. 11 These translation and interconnecting 
facilities are required because it is 

not practicable to convert TWX service to 
4-row, 100 wpm operation on a flash cut­
over basis. However, the Bell System 
plan includes provision for gradual conver­
sion of TWX to 4-row, 100 wpm operation 
and for serving a large majority of these 
converted TWX stations from WADS serving 
offices. 

1. 12 The foregoing paragraphs have out-
lined the highlight features of the new 

WADS and briefly explained the reasons for 
them. In the next part the general switch­
ing plan for the WADS system is described. 

1. 13 Since it is the purpose of the section 
to describe only the ovel"all WADS 

system and the interrelationship between 
its various parts, no attempt is made to 
present detailed descriptions of the opera­
tion of the system components. Such infor­
mation can be obtained from the sections 
listed in 4, following. In particular, this 
section has been prepared on the assump­
tion that the reader is familiar with the 
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equipment and operation of the dial TWX 
system as described in Section 97Z-100-100. 

2. SWITCHING PLAN FO!LT~ W~ 
SYSTEM 

A. General 

2. 01 Before entering into a discussion of 
the function and operation of the 

various equipment components which will 
be used in the WADS system, it is desirable 
to describe the ovel'all switching plan for 
interconnecting WADS and TWX stations. 
This description will not only indicate the 
purpose of the component parts in the total 
WADS system but will also facilitate the 
understanding of the operation of these com­
ponents, as described in 3. 

z. 02 The fundamental plan for providing 
WADS service is to make use of a 

portion of the switching network which is 
presently used to provide direct distance 
dialing (DDD) telephone service. In this 
respect the fundamental plan for WADS is 
the same as for dial TWX service. 

2. 03 The manner in which WADS connec-
tions will be established within the 

existing switching network will, however, 
be somewhat different from that which ap­
plies to telephone service. This difference 
is necessitated by the average duration of 
message characteristic of WADS traffic 
which does not apply to telephone traffic or 
to the bulk of TWX traffic. 

B. WADS Switching Plan 

2. 04 The average duration time of WADS 
messages will be substantially less 

than that of telephone and TWX messages. 
Some WADS messages, involving routine 
queries or reports, will take 10 seconds or 
less to transmit. The nature of other WADS 
messages is such that, at the new 100 wpm 
teletypewriter &peed, most of them can be 
transmitted in less than one minute. As a 
result_, the average duration of W4DS mes­
sag-es will be in the range from 30 to 45 
seconds, in contrast to an average duration 
of over 3 minutes for telephone messages. 

2. OS With such short duration times for 
WADS messages, it is necessary to 

reduce the setup (ie, connection) time for 
WADS calls in order to achieve efficient 



utilization of switching, interoffice, and 
station facilities. To.accomplish this ob;.. 
jective, the WADS switching-plan limits the 
number of interoffice links in a dialed con­
nection to a maximum of three and the num­
ber of switching offices to a maximum of 
four. In this respect WADS switching will 
differ from telephone DOD switching, in 
which a maximum of nine interoffice links 
(ten switching offices) may be used in es­
tablishing a connection. 

2. 06 Two classes of switching offices will 
be employed in the WADS switching 

plan, namely, primary and secondary. 
There will be 12 primary offices and about 
75 secon,dary offices, each of which will be 
associated with (ie·, homed on) one of the 
primary offices. Each primary office will 
have direct trunk connections to every other 
primary office and to each secondary office 
which it serves. In addition to this back­
bone structure of primary and secondary 
trunk groups, direct high usage trunks will 
be provided between secondary offices and 
between secondary offices and other than 
their home primary offices where warrant­
ed by the volume oj traffic involved. The 
basic structure of this primary-secondary 
system is illustrated schematically in 
Fig. 1. Fig. 2 shows the planned location 
of primary and secondary offices expected 
to be in service in the country by the end of 
1963 and indicates the secondary offices 
which are homed on each primary office. 

2. 07 A majority of the WADS stations will 
be located in the same cities in which 

WADS primary and secondary offices will 
be located, thus permitting them to be 
served by local loops. However, WADS 
stations in outlying aieas will be connected 
to the nearest WADS primary or secondary 
office by means of RX and long haul con­
centrator facilities in addition to local 
station loops. 

2. 08 The offices selected to serve as 
WADS primaries and secondaries are 

all No. S crossbar offices and, since most 
of them will be arranged to serve combined 
telephone and teletypewriter traffic, they 
are designated herein as 5C (No. 5 com­
bined) offices. The reason for selecting 
No. 5 crossbar offices is that they provide 
6-digit translation and other capabilities 
needed for efficient routing and for proper 
charging for WADS traffic. 
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C. Numbering Plan and Traffic Routing -
WADS Only 

2. 09 WADS stations will be assigned 
1 0-digit directory numbers which will 

consist of a special area code (SAC), a 
numerical central office code (NNX type), 
and a 4-digit line number. Three SAC's 
(710, 810, and 910) will be used for the 
WADS switching plan, and they will each 
serve approximately the same number of 
rate centers in each of three east-to-west: 
geographical areas (see Fig. 3). 

2. 10 With the current maximum limit of 
640 central office (NNX) codes per 

area code, the three SAC's enable distinc­
tive designation of 1, 920 central offices, 
each having a capacity of 10, 000 4-digit 
line numbers. Since the WADS switching 
plan contemplates the use of only 80-odd 
serving central offices, this quantity of 
potential designations is more than suf­
ficient for switching and routing purposes. 

2. 11 In addition to the routing function, 
however, the 6-digit (SAC+NNX) 

codes will be used to designate terminating 
rate centers for charging purposes. As 
discussed under 3B., somewhat more than 
4000 terminating rate centers must be 
provided for, and therefore special billing 
procedures will be required. 

2. 12 All calls between WADS stations, 
including intraoffice calls, will re­

quire dialing of the complete 10-digit direc­
tory number. This requirement in turn 
makes it necessary to provide 6-digit trans­
lation equipment for the three SAC's in all 
WADS offices in order to permit efficient 
routing of traffic. The 6-digit translation 
equipment will also be required for deter­
mination of the in-band and out-of-band 
status of calls as discussed under 3B. 

Operator Assistance 

' 
2. 13 Operator assistance will be provided 

to WADS stations through use of 
existing and new 6A switchboard positions 
modified for operation with the 4-row, 
100 wpm TTY machines which will be in­
troduced with WADS. These positions will 
be provided in each of the 16 locations 
where 3-row, 60 wpm switchboards ;m,u 
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already have been installed to serve dial 
TWX stations and, in general, the 3-row 
and 4-row positions will be in the same 
switchboard line. 

2. 14 Each of the 16,4-row switchboard in-
stallations will handle assistance 

traffic originating in those WADS offices 
located within an assigned geographic serv­
ice area. There will be no overlap of 
switchboard service areas and no alternate 
routing of assistance traffic from one 
switchboard to another. 

2. 15 WADS customers will reach the par-
ticular 6A switchboard which serves 

them by dialing a universal 7-digit TTY 
operator assistance code, 954-1212. The 
digits 954 are an NNX code which will con­
trol routing to the switchboard and the 
4-line number digits are added to satisfy 
certain switching requirements. 

2. 16 Twelve of the 6A switchboards will be 
in the same cities as the 12 WADS 

primary offices. Each of the four remain­
ing assistance switchboards will be in a. 
city in which a WADS secondary office is 
located. Special routini' arrangements will 
be required in some of these cases to in­
sure that connection is established to the 
proper 6A switchboard. 

D. Arrangement for Interconnecting WADS 
and 3-Row TWX Stations 

2. 17 When WADS service is introduced, 
most TWX stations will be equipped 

with 3-row, 60 wpm teletypewriters operat­
ing on a 5-level (ie, 5 bit) code and they 
will be served by regular ·telephone (not 
necessarily 5C) offices ovf!Jr the DDD net­
work. (Some few of the TWX stations will 
have been converted to 4-row, 100 wpm 
operation. ) WADS stations will be equipped 
with 4-row, 100 wpm machines·operating on 
an 8-level code (seven information bits plus 
one unused bit) and they will be served by 
5C offices with normal WADS-to-WADS con­
nections being established over separate 
trunk groups in a primary-secondary net­
work. In order to provide intercommunica­
tion between WADS and 3-row TWX stations, 
it will therefore be necessary to use the 
TTY speed and code conversion equipment 
provided for TWX modernization and to 
provide traffic routing through this equip­
ment as required. 
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2. 18 As discussed in 2 E, the ultimate 
plan is to convert all TWX stations to 

4-row, 100 wpm operation and this will be 
accomplished in most cases by transferring 
TWX stations to SC central offices, where 
they will be routed and numbered in accord­
ance with the WADS switching plan. Since 
TTY speed and code conversion will be 
required only on calls which originate or 
terminate in the DDD switching plan and 
since the conversion equipment (called 
3-4 row converters and described in 3 C., 
following) will be relatively complex and 
expensive, it was decided that 3-4 row con­
verters will be provided on a centralized 
basis in selected 4A and 4M toll crossbar 
offices in the DDD switching plan. Speci­
fically. the 4A, or 4M, equipment in the 
regional centers (Class 1 offices) of the 
DDD switching plan will have 3-4 row con­
verters and, in addition, converters will 
also be provided in ten sectional center 
switching machines, for a total of 19 con­
verter locations. 

2. 19 For discussion purposes at this point, 
it may be assumed that each 4A or 

4M office equipment with converters (ie, a 
4AC office) will have two outgoing appear­
ances for connection to each converter and 
one incoming appearance for a return con­
nection from the converter. One outgoing 
appearance will be employed for 3R- 4R 
traffic and the other for 4R-3R traffic. A 
converter call incoming to the 4AC office 
will be forwarded to the converter via the 
appropriate outgoing appearance and will 
re-enter the 4AC office as a new incoming 
call via the converter incoming appearance. 

Routing Plan for Calls Between WADS and 
3-Row TWX Stations 

2. 20 While the 3-4 row converters will 
provide the proper TTY speed and 

code translation on calls which are pre­
sented to them, it will be necessary to ar­
range special routing procedures in both 
the WADS and DDD switching plans so that 
converters will be included in the connec­
tions, as required, without changing the 
dialing procedures normally observed by 
WADS and TWX customers. The manner in 
which this will be accomplished can be best 
explained by describing the routing opera­
tions performed in each of three types of 
calls: dialed connections in the 3-4 row 
direction, dialed connections in the 4-3 row 



direction, and calls between 3-row and 
4-row stations which are routed via the 6A 
switchboard. Fig. 4 presents a schematic 
diagram of these routing arrangements. 

3-Row TWX to 4-Row WADS Dialed Con­
nections· 

2.. 2.1 A call from a 3-row TWX to a 4-row 
WADS station will require routing 

through a converter in the 3R-4R direction. 
Within the DDD switching plan, the SAC of 
the 1 0-digit WADS directory number dialed 
by the 3-row TWX station will be recognized 
as a code which requires routing to a 3R-4R 
converter, ie, to a 4AC office. Connection 
to the 4AC office will be accomplished via 
the DDD switching plan and generally in 
accordance with the regular DDD alternate 
routing (high usage and final trunk group) 
plan. 

2.. 2.2. Upon receipt of this call, the 4AC 
office will recognize the SAC digits as 

an indication that 3R to 4R conversion is 
required, since this will be the only reason 
why a SAC call will reach a 4AC office. The 
4AC office will therefore forward the call 
through the 3R-4lt outgoing appearance of a 
converter. At the same time it will convert 
the SAC code to an associated XXX arbitrary 
routing code. (The arbitrary routing codes 
associated with the 710, 810, and 910 SAC 1s 
will be 017, 018, and 019, respectively.) 
This code conversion is necessary so that, 
when the call re-enters the 4AC office via 
the incoming appearance of the converter, 
it will not result in a second seizure of a 
3R-4R converter. 

2.. 2.3 When the call re-enters the 4AC of-
fice, the XXX rarbitrary code will 

cause selection of a direct, data-only trunk 
to a WADS primary office. At the same 
time the XXX code will be converted back to 
the original SAC so that the WADS system 
will receive a normal 10-digit directory 
number for use in completing the connection. 

Note: C,alls thus routed from 4AC of­
fices to the WADS switching plan must 
go to a WADS primary office in all 
cases in order to insure that no more 
than two WADS interoffice links will be 
in tandem with a DDD connection. See 
3 c. 
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4-Row WADS to 3-Row TWX Dialed Con­
nections 

2.. 2.4 On a call from a WADS to a 3-row 
TWX station, the originating SC of­

fice will select a trunk to the DDD switch­
ing plan and will prefix the 10-digit address 
(NPA+NNX+XXXX) with the numeral 11 0 11

• 

Since the first digit of an NPA code is al­
ways a number from 2. to 9 and the second 
digit is either a 110 11 or a 11 111 , this prefixing 
operation results in the first three digits of 
the address being one of 16 arbitrary codes 
( 8 in the form 0/2.-9/0 and 8 in the form 
0/2.-9/1). 

2.. 2.5 The first and subsequent offices 
reached in the DDD switching plan 

will recognize any of the 16 arbitrary codes 
as a request for a routing to a 4AC office. 
The routing from the WADS originating 
office to the 4AC office will '!Je via the DDD 
switching plan and generally in accordance 
with the regular DDD alternate routing 
plan. 

Note: Codes of the OXX type, which 
include the 16 arbitrary codes des­
cribed above, have been used through­
out the DDD switching plan as toll 
center codes for operator dialing. 
Prior to the introduction of WADS, all 
toll center codes in the 0/2.-9/0-1 
range will be changed in order to 
avoid,__ conflict with WADS originated 
messages requiring 4R-3R conversion. 

2.. 2.6 When the call reaches the 4AC office, 
the OXO or OXI code will result in 

selection of a 4R-3R outgoing appearance 
of a converter. When the call is forwarded 
through the converter, the prefixed digit 
11 0 11 will be deleted so that, upon re­
entering the 4AC office via the converter 
incoming appearance, the call carries its 
original 10-digit address (NPA+NNX+XXXX) 
and will be completed from the 4AC office 
in accordance with the normal DDD routing 
pattern. 

Connections Between 3-Rbw and 4-Row 
Stations via 6A Switchboards 

2.. 2.7 A WADS customer desiring a con­
nection to a 3-row TWX station via 

the assistance switchboard will dial the 
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standard 954-1212 code for operator assist­
ance. The first three digits of this code 
together with the WADS class of service 
indication of the calling station in the origi­
nating 5C office will Cii-USe routing of the 
call to a 4-row position of the 6A switch­
board. 

2. 28 The operator at the 4-row position 
will select a direct trunk to the as­

sociated WADS 5C office and will out pulse 
the NPA+NNX+XXXX address of the desired 
terminating station. Since the switchboard 
trunk appears as a regular 4-row WADS 
originating station to the 5C office, the call 
will be routed through a converter and 
through the DDD switching plan as described 
in z. 24 to 2. 26. 

2. 29 In similar fashion, calls received 
from 3-row TWX stations at 3-row 

positions of a 6A switchboard for completion 
to 4-row WADS stations will be routed over 
a direct trunk group from the switchboard 
to the associated sectional or regional 4AC 
office. Since the 3-row switchboard appears 
as a 3-row TWX originating station to the 
4AC office, the call will be routed through 
a converter and then to .·and via the WADS 
switching plan as described in z. ZO to z. 23. 

E. Arrangements for Conversion of TWX 
Service to 4-Row, 100 WPM Operation 

2. 30 Starting immediately after the intro-
duction of WADS, it is planned to 

gradually convert TWX stations from 3-row, 
60 wpm operation to 4-row, 100 wpm opera­
tion and to complete the conversion over a 
period of about 5 years. It has been esti­
mated that about 80 per cent of the TWX 
stations will be in locations where it will be 
economically feasible to serve them on a 
4-row basis from WADS 5C offices and thus 
to take advantage of the WADS switching 
plan. Upon conversion to 4-row operation 
these stations will be assigned regular 
WADS directory numbers and traffic involv­
ing these stations will be routed in the same 
manner as WADS station traffic, including 
interconnections with 3-row TWX stations. 

2. 31 The 20 per cent of 4-row TWX stations 
which will remain in the DDD system 

wiJl also require a directory number change 
at the time of conversion. to 4-row operation. 
Ten-digit directory numbers will be employ­
ed, consisting of an arbitrary area code 
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(AAC), a central office code (NNX), and 
four line number digits (XXXX). Since it is 
expected that not more than 640 central 
offices will be needed to care for all 4-row 
TWX stations terminated in the DDD switch­
ing plan, only one arbitrary code will be 
required. The specific assignment of this 
arbitrary area code will be 510 and the 
related arbitrary routing code (YYY) re­
quired to indicate that a call to a 4-row 
TWX station on the DDD switching plan does 
not require conversion will be 015. 

2. 32 The routing arrangements for inter-
connection of 4-row TWX stations in 

the DDD switching plan with 3-row TWX and 
4-row WADS stations, as well as with other 
4-row TWX stations served on the DDD 
switching plan, are described in the follow­
ing paragraphs. Fig. 5 summarizes these 
arrangements in diagram form. This 
figure, together with Fig. 4, shows the ar­
rangements for interconnection of all WADS 
and TWX stations during the period of TWX 
conversion from 3-row to 4-row operation. 

3-Row DDD to 4-Row DDD Connections 

2. 33 On a call from a 3-row TWX station 
to a 4-row TWX station in the DDD 

switching plan, the arbitrary area code 
(AAC) in the dialed directory number will 
be recognized by the DDD system as a code 
which requires routing to the 3R-4R out­
going appearance of a converter in a 4AC 
office. When the call reaches a 4AC office, 
the 3R-4R outgoing appearance of a con­
verter is seized and the AAC digits are 
converted to a new code, YYY 0 which 
prevents selection of a second converter 
when the call re-enters the 4AC office. Six­
digit translation of the YYY+NNX codes will 
be required within the DDD system to de­
termine the geographic location of the ter­
minating 4-row TWX station, since the 
arbitrary routing code, YYY, covers the 
entire country. The YYY code is not con­
verted back to the AAC code at any point in 
the establishment of a connection. 

4-Row DDD to 4-Row DDD Conn~ctions 

2. 34 On a call between two 4-row TWX 
stations~both of which are in the DDD 

switching plan, the AAC in the dialed ad­
dress must be converted to the YYY arbi­
trary routing code at an early stage in the 
establishment of the connection in order to 



prevent routing through a 3R-4R converter. 
Where a No. 5 crossbar originating office 
is involved, the code conversion will nor­
mally be accomplished at that point. Other­
wise the AAC digits will be converted to 
YYY at the common control toll switching 
office to which the originating office routes 
the call. In this latter case, a segregated 
trunk group will be required from the origi­
nating to the code converting office for the 
4-row TWX originating traffic. The incom­
ing class mark of the segregated trunk 
group will cause the code conversion to be 
accomplished, while the class mark of 
incoming trunks handling traffic originating 
frotn 3-row TWX stations will result in the 
AAC code being passed through the code 
converting office as dialed. Upon conver­
sion of AAC to YYY, the call is routed 
through the DDD system on a 6-digit trans­
lation basis to the called station. 

4-Row WADS to 4-Row DDD Connections 

Z. 35 Calls from WADS stations to 4-row 
TWX stations in the DDD switching 

plan will be treated similarly to calls be­
tween 4-row TWX stations in the DDD 
system. At the o:riginating 5C office, the 
AAC will cause selection of a trunk to the 
DDD system and also will cause the AAC 
digits in the called station number to be 
converted to YYY in order that converter 
equipment will be bypassed. The call will 
then be forwarded through the DDD switch­
ing plan on a 6-digit translation basis 
(YYY +NNX) to the terminating 4-row TWX 
station without routing through a converter. 

2. 36 In the WADS originating office, 
6-digit translation of the AAC+NNX 

digits will be requireld to determine the in­
band or out-of-band status of each call to a 
4-row TWX station for charging purposes, 
as discussed in 3 A. 

4-Row DDD to 4-Row WADS Connections 

2. 37 A call to a WADS station from a 
4-row TWX station in the DDD sys­

tem will require code conversion of the 
SAC digits of the dialed address to the 
associated XXX arbitrary routing code at 
an early stage in the establishment of the 
connection in order to avoid routing the call 
through a converter. This is so because, 
in the case of calls from 3-row TWX sta­
tions, the SAC code in the dialed address 
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will be used to indicate to the DDD system 
that 3-row to 4-row conversion is required 
(see Z. Zl). In these latter cases, after the 
required converter connection is establish­
ed, the SAC code in the dialed address is 
converted to the XXX arbitrary routing 
code to prevent a second connection to a 
3-row to 4-row converter. Since on 4-row 
DDD to 4-row WADS connections no speed 
and code conversion is called for, the SAC 
to XXX arbitrary code conversion must be 
made at the start of the call forwarding 
operation. 

Z. 38 The SAC to XXX code conversion will 
be accomplished at the originating 

office if 1t is a No. 5 crossbar type and 
equipped for this funCtion. Otherwise the 
conversion will be accomplished at the 
common control toll office to which the 
originating office will route the call. In the 
latter case, a segregated trunk group from 
the originating to the toll office must be 
used for 4-row TWX originating traffic as 
discussed in z:-34. 

Z. 39 From the code conversion location 
the call will generally be routed in 

accordance with the DDD high usage and 
final trunk group alternate routing plan to 
a WADS primary office, subject to the 
limitation that not more than four links 
(one toll connecting, two intertoll, and one 
DDD-to-WADS) will be introduced in the 
connection. 

Z. 40 Upon selection of a direct trunk to a _ 
WADS primary office by the last DDD 

office encountered, the XXX code (having 
served its purpose) will be converted back 
to the original SAC digits so that the WADS 
switching plan will receive a regular WADS 
address (SAC+NNX+XXXX). After entering 
the WADS system, the call will be complet­
ed in the usual manner. 

4-Row DDD to 3-Row DDD Connections 

Z. 41 A call to a 3-row TWX station served 
by a DDD office will be handled 

similarly to calls from WADS to 3-row 
TWX stations. Prefixing of the numeral 
11 0 11 to the dialed address (NPA+NNX+XXXX) 
will generate the required 4-row to 3-row 
converter routing code (OXO or OXI) as 
.discussed in 2. 24 to 2. 26. This prefixing 
·will be accomplished in the originating 
office, or in the first common control toll 
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office reached by a segregated trunk group 
as discussed in Z. 34. 

2. 42. The OXO or OX1 code thus developed 
will cause routing of the call to a 4AC 

office and selection of a 4-row to 3-row 
appearance of a converter. The "0" will be 
deleted as the call is forwarded through the 
converter so that the 4AC office will receive 
a normal DDD address when the call re­
enters the office from the converter. Rout­
ing of the call to the terminating 3-row 
TWX station will then be accomplished in 
the normal manner. 

Connections From 4-Row DDD Stations Via 
6A Switchbo~rds 

2.. 43 Operator assistance will be provided 
to 4-row TWX stations in DDD offices 

in a manner similar to assistance for WADS 
stations. The customer will dial the uni­
versal 7-digit TTY assistance operator 
code. 954-12.12.. In this case, however, the 
NNX (954) digits of the code will be con­
verted to an arbitrary counterpart, N1N1X 1 

(expected to be 014) in order to cause rout­
ing through the DDD sw~ching plan to a 
4- row switchboard position. instead of 
causing the "954" routing to a 3-row posi­
tion. This conversion will be accomplished 
either at the originating office or at a 
directly connected common control toll of­
fice. as previously discussed. 

2.. 44 Completion of traffic from 4-row 
switchboards to all types of TWX and 

WADS stations will be accomplished in the 
same manner as the same calls dialed 
directly by a WADS customer, since the 
direct trunks from the 4-row switchboard 
to the associated WADS off'ice which will be 
used by the operator in completing the calls 
will appear to the WADS office as regular 
WADS customer lines. 

z. 45 Calls from 3-row switchboards to 
4- row TWX stations in the DDD net­

work will be routed via a direct trunk group 
to a 4AC office, where they will appear as 
3-row TWX originated calls. Completion 
from this point will be the same as des­
cribed in 2.. 33. 

F. '!llumberin~ Plan After Conversion of 
All "1'1' Y S ations to ~-ROw Operation 

2. 46 When all TWX stations have been con­
verted to 4-row operation, there will 
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be no further need for 3-row to 4-row con­
verters. Consequently there will no longer 
be any need for the special code prefixing 
and conversion operations which were de­
signed to effect routings via converters, 
namely, the prefixing, and subsequent de­
leting, of the digit "0" o.n NPA codes and 
the code conversion of the special and arbi-
trary area codes (SAC's and AAC) to their 
XXX and YYY counterparts, respectively. 
As a result, after complete conversion to 
4-row operation, the use of prefixing and 
code conversion facilities for TTY traffic 
will be abandoned. Thereafter, calls 
within the DDD switching plan, within the 
WADS switching plan, and between these 
plans will be routed entirely by means of 
the codes in the directory numbers of the 
called stations. 

2.. 47 With respect to reaching 4-row TWX 
stations in the DDD system, 6-digit 

translation of the arbitrary area code (AAC) 
together with its associated NNX codes will 
be required in place of the previous trans­
lation of the YYY + NNX codes. H:>wever, 
after all TWX stations served on the DDD 
system are converted to 4-row operation, 
there will be no need to assign these stations 
to an AAC and they can share the regular 
NPA code assignments used for telephone 
service. The conversion from AAC to NPA 
codes in the directory numbers of these 
TWX stations can be accomplished on a 
flash cut basis or on a gradual basis in con­
junction with normal inward and outward 
station movement. 

G. Miscellaneous Considerations in the 
WADS Switching Plan 

Information Service 

Z. 48 The Long Lines Department of the 
AT&tTCo will establish a TWX-WADS 

information desk in St. Louis, Missouri. 
This desk will be available for service at 
the cutover of TWX service to dial opera­
tion and will be equipped initially for 3-row, 
60 wpm operation. Coincidentally with the 
introduction of WADS, the information po­
sitions will be flash cut to 4-row, 100 wpm 
operation, 

2. 49 A 10-digit directory number will be 
dialed by all TWX and WADS custom­

ers to reach the information desk. It wHl 
consist of the SAC of the area in which 



St. Louis is located. 910, plus the NNX 
code 555 and the line number-1~12.. 

z.. 50 After dial conversion of TWX and 
before WADS is introduced. only 3;.. 

row TWX stations will have need for infor­
mation service and calls to the information 
desk will be routed via the DDD switching 
plan. 

z.. 51 Upon the introduction of WADS. the 
910 code will be indicative to the DDD 

switching plan of a WADS address. Also 
at that time, traffic routing to the informa­
tion desk will change and the desk will be 
converted to 4-row, 100 wpm operation. 
Information traffic originating in DDD local 
offices (3-row and 4-row TWX) will be 
directed to the WADS switching plan in the 
manner described for calls to WADS sta­
tions. In the WADS system. the information 
calls thus received from DDD offices will 
be combined with WADS-originated infor­
mation calls. The 6-digit translation of 
the 910 + 555 codes will cause this traffic 
to be routed to the WADS primary in St. 
Louis and from there to the information 
desk via a direct trunk group. 

Connections Between 6A Switchboards 

2.. 52. Operators at 3-row and 4-row switch-
boards will need to reach. respec- . 

tively, 3-row and 4-row positions at other 
than their own locations. As an example. 
operators at two or more locations may be 
required in setting up conference calls. 

z.. 53 To provide for establishing connec-
tions between 3-row switchboards 

and between 4-row switchboards, two 
switchboard cod~s will be required: code 
130 for 3-row and code 140 for 4-row. To 
reach a distant switchboard, an operator 
will dial the NPA code of the area in which 
the distant switchboard is located plus the 
code 130 or 140 as appropriate. Customer 
usage of these codes will be denied. 

z.. 54 Calls between switchboards will be 
routed entirely via the DDD switching 

plan. Therefore, in addition to the normal 
outgoing group to a WADS office, each 
4-row switchboard will require outgoing 
trunks to the associated DDD regional or 
sectional center toll switching office. At 
3-row switchboards, no special trunking 
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arrangements will be required, since the 
normal outgoing trunk group connects di­
rectly to the associated DDD toll switching 
office. 

3. DESCRIPTION AND FUNCTION OF 
WADS SYSTEM COMPONENTS 

A. General 

3. 01 As discussed in 1. INTRODUCTION. 
WADS is a new form of teletypewriter 

and data communications service which will 
offer improved operation and other advan­
tages when compared with TWX and private 
line TTY services. 

3. OZ. One of these advantages will consist 
of the shorter time required for es­

tablishing connections between WADS 
stations. This will be achieved. in large 
part. by creating a special switching plan 
to serve WADS stations, so that no more 
than 3 interoffice trunk links will be re­
quired in any WADS dialed connection. The 
manner in which calls will be handled 
within the WADS switching plan, and to 
points in the DDD Switching plan as required 
for interconnections with TWX stations, 
has been described in 2.. 

3. 03 Two other improvements which will 
be introduced with WADS have to do 

with (1) a new rate structure and charging 
method and (2.) new teletypewriter machines 
which will transmit at 100 wpm and will 
use a new, 8-level code to replace the 5-
level Baudot code. Before describing the 
system components required to accommo­
date these improvements it is necessary to 
define these improvements briefly. 

WADS Rate Structure 

3. 04 Three classes of WADS will be of-
fered: full time, measured time, and 

receiving only. The basic monthly charge 
for each class will include the basic TTY 
machine (keyboard sending and receiving 
or receiving-only) require'd for the class, 
a data set, and an access line to the serv­
ing (5C) central office •. WADS customers 
may also subscribe to optional station 
equipment, at additional charges, which 
will provide varying degrees of automatic 
operation in the transmission of mes-
sages. · 

Page 11 



' ' 

! 
I 
I 
J 

SECTION 972-205-100 

3. 05 With full time service, the WADS 
customer is chargee!_ a !!.at moill:hly 

rate and he may make an unlimited number 
of calls, within the capacity of his access 
line, to other compatible teletypewriters, 
both TWX and WADS, located within the 
service area to which he subscribes. 

3. 06 Measured time service is like the 
full time service except that the basic 

monthly rate includes 10 hours of origi­
nating message transmitting time and hourly 
charges apply for additional use in excess 
of 10 hours per month. 

3. 07 Incoming calls may also be received 
over both full and measured time 

access lines. There ill no tariff limitation 
on the number of incoming calls that can 
be received under the l;lasic monthly rates, 
although the use reqUired of an access line 
for outgoing messages places a practical 
limitation on incoming calls. 

3, 08 Receiving-only service, the third 
class of WADS, is furnished by means 

of an incoming access line that is equipped 
with TTY station appara1=t1s designed only 
for receiving messages~ The rate for this 
service is a flat monthly charge which 
bears no relationship to service areas or 
geographical location. Receiving-only serv­
ice is furnished to permit WADS customers 
to accept incoming messages without inter­
fering with their capability for originating 
calls over full or measured time access 
lines. 

3. 09 The service area applicable to each 
full time or measured time WADS 

line may be any one of six P-rogressively 
larger areas, the largest o'f which includes 
the entire continental United States, with 
the exception of Alaska. These service 
areas are, in effect, WADS calling areas 
because calls originated to points within 
the subscribed for service area are charged 
on the basis of WADS rates, either full 
time or measured time, and calls to points 
beyond the service area are charged at 
rates the same as for TWX calls. 

3, 10 A separate set of six service areas 
has been defined for each state or 

portion thereof for which WADS rates are 
filed. (In general, WADS rates for each 
class of service are the same for all cus-
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tomers throughout an entire state. In the 
· case of seven states, however~ where size 
or teletypewriter density made it desirable 
to split the state, each subdivision is 
treated as if it were a separate state. ) The 
six service areas for each state or subdi­
vision were determined on the basis of 
"interstate service availability" as measured 
by square mile area and number of tele­
typewriters, weighted equally. The first 
area in each case included the home state, 
all contiguous states, and other states added 
in the order of their distance from the 
home state, if necessary, to bring the 
interstate service availability up to 10 per 
cent of the total interstate service avail­
ability for the originating area. The second 
area was formed by adding states in order 
of distance until the service availability 
reached 20 per cent of the total. The third, 
fourth, and fifth areas had additional states 
added to provide 40 per cent, 60 per cent, 
and 80 per cent, respectively, of interstate 
service availability, and the sixth area in 
all cases included all the states in the con­
tinental United States, except Alaska, and 
thus provided 100 per cent service avail­
ability. The map of the United States in 
Fig. 6 indicates the six service areas for 
WADS customers in the state of Indiana. 
Shown also are the subdivisions of states, 
such as Ohio, Texas, and New York, which 
are used for WADS originating areas since 
the total state is too large, either geograph­
ically or from the standpoint of teletype­
writer density, to be treated as a single 
unit. 

3. 11 Because WADS rates are designed 
on an area-to-area basis, rather 

than a point-to-point basis as in the_ case 
of TWX service, and because different 
charging methods are required depending 
upon whether a call from a WADS station 
is "in-band", ie, is within the subscribed 
for service area, or is "out-of-band", 
certain requirements are placed upon the 
central offices from which WADS stations 
will be served. One of these is the ability 
to examine the SAC and NNX code's of a 
called number (6-digit translation) to deter­
mine whether it is an in-band or out-of­
band point. Another is the ability to apply 
metered clock timing to in-band calls 
originated by measured time customers, 
Also, of course, it is necessary for the 
central office to recognize many different 



classes of service in order to identify the 
class of service (measured or full time) and 
the particular one of six possible service 
areas which applies to each WADS station 
served. These capabilities are discussed 
in 3. B. 

New TTY Code and 4-Row Keyboard 

3. 12 The new TTY code to be introduced 
with WADS. called the Data Interchange 

Code, will bring additional improvements 
in TTY communication. In the paragraphs 
which follow, the major features of the Data 
Interchange Code are briefly described. 
Reference should be made to another section 
for a detailed description of the Data Inter­
change Code (see 4). 

3. 13 A complete character transmitted by 
a WADS station will consist of eleven 

code elements, or bits. Each bit may be 
marking or spacing; for example, in terms 
of the frequency sent from an originating 
station, each bit may be f1 mark (1270 cps) 
or f 1 space (1070 cps). See Section 972.-
100-100 for complete description of f 1 and 
f2 marking and spac;ing signals. Characters 
are transmitted at the rate of ten per second, 
which is therefore equivalent to a bit rate 
of 110 bits per second. Ten characters 
per second is 600 characters per minute and, 
with the conventional factor of six charac­
ters per word, this results in the 100 WPM 
transmitting speed adopted for WADS. 

3. 14 The first bit in each character is used 
as a start pulse to identify the $tart 

of a new character and it is always spacing. 
The last two bits in each character are used 
as a stop pulse and are always marking. 
These start and stop phlses are used to keep 
the sending and receiving machines in syn­
chronism and do not transmit message in­
formation. 

3. 15 The remaining eight bits transmitted 
for each character are available for 

information purposes but only seven of these 
are used for the Data Interchange Code. 
The eighth information bit has been added to 
permit the transmission of 8-hole paper 
tapes frequently used as inputs and outputs 
for automatic data processing macQ.ines. 
When the Data Interchange Code is used, the 
eighth bit will always be marking and will 
not be significant. 
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3. 16 The seven bits used in the Data 
Interchange Code permit 12.8 combi­

nations. Sixty-four of these are assigned 
to graphic (ie, printable) characters and 
the remaining 64 combinations are avail­
able for use as control characters, which 
do not print but which can be used to cause 
certain actions to take place, such as 
carriage return and line feed. 

3. 17 The use of 64 graphic codes permits 
all frequently used characters 

(alphabetic&, numerals, and a few punctu'­
ation marks and symbols) to be included 
on a keyboard of four rows of keys, as on 
standard typewriters, and avoids the need 
for shifting in order to alternate between 
numerals and alphabetics, as required on 
3-row keyboards. The 4-row arrangement 
of the new keyboard is illustrated in 
Fig. 7. 

3. 18 The characters, both graphic and 
control, appearing on the 4-row key­

board may be described in five separate 
groups based on the way they are generated 
for transmission and the results produced. 

3. 19 Basic Graphics are generated by 
depressing a single key. They in­

clude the 26 letters of the alphabet, the 
ten numerals (0-9),and the following sym­
bols and marks: 

: - ; # • I 

3. 2.0 Shift Graphics are generated by 
simultaneously depressing the shift 

key and any other key having a symbol or 
punctuation mark in the upper half of its 
printed keytop. The marks and symbols 
generated in this way are: 

!"#$%&'()*= 

-@ + < > 'l 

Only a few of these are available on the 
3-row keyboard used with, the Baudot code. 

3. 21 Basic Controls are generated by 
depressing a single key, so arranged 

because they are so frequently used. 
Operation of these keys will cause no print­
ing but will cause a control function to be 
performed, as defined below: 
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• Line Feed - causes the platen to ad­
vance to the next following printing 
line. 

• Return - causes the printing carriage 
to return to the proper position for 
starting a new line. 

• Rub-Out- causes all seven informa­
tion bits of the code to be generated 
as marking pulses. Since all-bits­
marking has been assigned as a non­
printing, nonspacing character, 
this rub-out character may be used 
to delete, in effect, any other char­
acter previously punched in tape. 

• Space - in Fig. 7 this is not a key 
but is the bar centered below the 
four rows of keys; it has the same 
function as the space bar on a type­
writer. 

3. 22 Dual-Key Controls are generated by 
simultaneously depressing the con­

trol (CTRL) key at the left of the second 
row of keys and any key having one of the 
following control characters printed in the 
upper half of its keytop: 

• WRU- This character, Who Are You, 
will cause the receiving station to 
send an automatic identification 
answer-back by operating its answer­
back drum. If the WRU character 
is sent from tape rather than from a 
keyboard, it will cause the sending 
transmitter to stop until the WRU 
response has been received from the 
distant station. 

• TAPE and~- These characters 
are sent to a distant receiving station 
to turn on (TAPE) and to turn off 
(~ a receiving-only typing reper­
forator (ROTR) at the distant station. 
Use of a ROTR results in the message 
being received in perforated tape 
form (for retransmission or for di­
rect input to a business machine). in 
addition to the printed copy. 

• TAB -In the case of stations properly 
equipped, this character opet:ates as 
a horizontal tab and will cause both 
the sending and receiving TTY ma­
chines to perform a right shift to the . 
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next tab point. Since the tab settings 
must be the same on both machines, 
use of TAB requires prearranged 
agreement between the communicat­
ing parties. 

• SOM - This stands for Start of 
Message. It is used only formes­
sages on tapes where the message is 
to be sent automatically. See EOA. 

• X OFF - This stands for Transmitter 
Off. Since any WADS transmitter 
which reads this character will turn 
itself off, this character is perforated 
on tape at any point where it is in­
tended to reverse the direction of 
message transmission. 

e EOT -This is the End of Transmis­
sion control character. When this 
character is sent from either key­
board or perforated tape, both the 
sending station and the receiving 
station will initiate the disconnect 
sequence simultaneously. This will 
provide a more rapid disconnection 
than depressing the clear key on 
the attendant set, which requires the 
receiving station to recognize a 
clear (spacing frequency) signal for a 
timed interval before going on-hook. 

• RU - This character i8 used to make 
the Are You? request of terminating 
stations which are arranged to re­
spond with a confirmation type answer­
back. The RU character is followed 
by from two to four graphic charac­
ters which are unique to the called 
customer (and which appear as a part 
of his listing in the directory). The 
confirmation answer-back is de­
scribed in 3. F. 

• BELL - This control character 
causes a bell in the TTY machine to 
ring at both the sending and receiving 
stations. 

• VT - This is a Vertical Tab control 
character which will result in skip­
ping lines in a vertical direction in 
a fashion similar to the horizontal 
skipping of spaces caused by the TAB 
control character. Vertical tab op­
eration is normally provided only when 



preprinted TTY forms are used, 
and the sending and receiving ma­
chines must be arranged for tab 
stops at the same level of the form. 

• FORM - This control ·character will 
cause a form feed-out operation at 
both sending and receiving machines, 
ie, will advance preprinted copy to 
the start of the next form. TTY 
machines equipped to respond to the 
FORM control character will also 
execute the form feed-out upon 
disconnecting. 

• EOM - This stands for End of Mes­
sage and may be used to separate 
individual messages which are sent 
in sequence on a single transmission 
between two stations. 

• EOA - This stands for End of Address. 
This character, together with SOM, 
will be used to define the section of 
perforated tape in which the directory 
number of the addressee is contained. 
These characters will be used only 
at the more complex WADS stations 
which are aa(ranged for completely 
automatic sending of messages. These 
characters are not a part of themes­
sage and are not transmitted. 

3. 23 An Alternate Mode control character 
will be provided at the extreme left 

of the third row on the keyboard to permit 
an increase in the control operations which 
can be initiated from a 4-row keyboard. 
The most frequently used control opera­
tions can be implemented by the control 
characters previously described. Addi­
tional controls can be achieved by sending 
the ALT MODE character followed by any 
graphic character on the keyboard. Use 
of ALT MODE as the first character in 
the pair will result in nonprinting of the 
following character, thus producing a 2-
character control code. Specific meanings 
will be assigned for uniform use by all 
WADS and 4- row TWX customers for ap­
proximately 20 ALT MODE control code 
pairs, consisting of ALT MODE followed 
by any alphabetic character A through T. 
ALT MODE pairs formed with the six 
remaining alphabetic letters will be avail­
able for arbitrary assignment to meet the 
additional needs of individual customers. 
In addition, individual customers may use 
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any of a large group of ALT MODE sequence 
codes consisting of (1) the ALT MODE 
character, (2) from one to ten decimal 
digits (0-9), and (3) any graphic character. 
A typical example of such a sequence might 
be: ALT MODE 1 3 2 C. This type of 
control can be used where some control 
function, indicated by the letter C, is to 
be performed only if a predetermined nu­
merical sequence( 132 in this case) has 
been received. This will prevent use of 
the control by calling stations which are 
not authorized, ie, have not been given 
the "secret" numerical sequence required 
as part of the total control code. All 
characters in an ALT MODE control group, 
whether the 2-character alphabetic type 
(eg, ALT MODE R) or the sequence type 
(eg, ALT MODE 634R) will normally be 
nonprinting. I£ desired, printing of the 
characters following the ALT MODE 
character may be provided on an optional 
basis. (Printing of the ALT MODE char­
acter itself will not be provided in any 
case, since it has no graphic representa­
tion.) 

3. 24 There are two additional control 
characters, X ON and CNFM (for 

confirmation), which are used to turn on 
the transmitter at the distant end of a WADS 
connection. It will be pos·sible to gene-
rate the X ON' control character from the 
keyboard (by simultaneously depressing 
the CONTROL and Q keys), but X ON will 
not appear on the Q key top because it 
will not normally be generated by this 
means. It will not be possible to generate 
the CNFM control character from the key­
board. Both X ON and CNFM will be 
generated by the answer-back drum and 
they will serve the purpose of turning on 
a sending transmitter after a receiving 
station has transmitted its answer-back 
response. As described in 3. F, two 
kinds of answer-back responses, identi­
fication and confirmation, will be used. 
The X ON control character will be used 
in the identification answer-back and the 
CNFM control character vJill be used in 
the confirmation answer-back. The reason 
for using CNFM instead of X ON to start 
the distant transmitter after a confirma­
tion type answer~back has been sent is to 
permit the originating station to distinguish 
automatically between the two types of 
answer-back responses, a requirement 
which is explained in 3. F. 
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B. Switching and Charging Facilities 

3. 25 The WADS switching plan (described 
in 2) requires that WADS servin_3 

central offices be equipped with the follow­
ing features: 

(a) liberal availability of classes of 
service, 

(b) code conversion, 

(c) digit prefixing of called address 
digits, 

(d) 6-digit translation and 

(e) local AMA (LAMA) charge record­
ing. 

1.."1 addition, all WADS primary offices and 
some secondary offices must be arranged 
for through as well as terminal switching. 
As only the No. 5 crossbar switching sys­
tem includes all of the foregoing capabili­
ties, this system will be used exclusively 
for WADS serving offices. 

3. 26 The following :i.s a discussion of the 
primary needs for the foregoing 

features. 

3. 27 Classes of Service - WADS switch-
ing offices will be combined (5C) 

offices in that they will serve numerous 
telephone classes of service as well as 
WADS, 4-row TWX and 3-row TWX sta­
tions. In addition, these offices will serve, 
as required, other classes of subscribers 
such as 3-row TWX and WATS. Class of 
service treatment for truriks is also re­
quired to enable treating traffic received 
over WADS trunks in a different manner 
from calls received over other trunks 
(routing to WADS call progress tones, etc). 
With respect to WADS originating lines, 
a maximum of six subscriber classes of 
service are required per originating rate 
area to permit the in-band vs out-of-band 
status of calls to be determined in accord­
ance with the six zones of completion to 
which WADS customers may subscribe. 
As a WADS office may serve more than one 
WADS originating rate area, the number 
of WADS classes of service required in an 
office can be substantial. No. 5 crossbar 
offices are arranged to handle a maximum 
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of 100 classes of service, whereas the 
maximum for the best of other switching 
systems is 24. 

3. 28 Code Conversion and Di it Prefixin 
These eatures are required in WADS 

originating offices to enable modification 
of dialed addresses so that traffic can be 
controlled to by-pass or route through 3-4 
row converters as necessary. 

3. 29 6-Digit Translation - This feature 
is required for both switching and 

charging purposes. With regard to switch­
ing, 6-digit translation will enable WADS 
offices to select high usage direct routes 
to other WADS offices. Where charging 
is concerned, this features provides the 
means for determining the in-band or out­
of-band status of calls dialed from WADS 
stations. 

3. 30 LAMA Recording - Local AMA re-
cording is required for WADS out­

of-band and for 4- row TWX calls to en­
able recording these calls as dialed on 
direct, high usage routes to other WADS 
offices. Since centralized recording 
(CAMA) would preclude employment of 
direct trunks between WADS end offices, 
it will not be used in the WADS switching 
plall. 

3. 31 The code conversion and digit pre-
fixing features mentioned heretofore 

will also be required for traffic originated 
by 4- row TWX stations served by regular 
DDD local offices. However, since the 
need for direct trunks 'to other end offices 
is negligible and since TWX originated 
traffic does not require out-of-band deter­
minations, there will be no controlling 
need for 6-digit translation or LAMA re­
cording facilities in the serving office. 
Therefore, although No. 5 crossbar is 
preferred, other types of local switching 
offices may be used. Where other than a 
No. 5 crossbar office (including a No. 5 
crossbar without LAMA equipment) is 
employed, the 4- row TWX class of serv­
ice must cause routing of assocj:ated traf­
fic via a segregated trunk group directly 
to a connecting office arranged for code 
conversion, digit prefixing,and CAMA 
recording. The class mark of the segre­
gated incoming trunk group at the connect­
ing office will cause these features to be 
applied to 4-row TWX originated traffic 
as necessary. 
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C. Converters for 3-4 Row Translation 

General 

'3, 32 As discussed in 2 , 3-4 row convert-
ers will be required in all connections 

between 3-row and 4-row TTY stations in 
order to provide the requisite code transla­
tion and speed conversion. These convert­
ers will be installed in No. 4A and 4M toll 
offices at 19 locations throughout the 
country. 

3. 33 In order to provide access to each 
3-4 row converter and also to provide 

the telephone supervisory features that are 
needed for the data converter to function 
with the No. 4 office, a junctor trunk cir­
cuit is required. This junctor trunk cir­
cuit together with the 3-4 row converter 
itself,· comprise a Data Converter Junctor 
Trunk (DCJT). In effect, the DCJT consists 
of an outgoing trunk tied directly to an in­
coming trunk in the same office. 

3. 34 In its role as an outgoing trunk, the 
DCJT has two appearances: one for 

a call originated liy a 3-row, 60 wpm sta­
tion and the other for a call originated by a 
4-row, 100 wpm station. The decision as 
to which appearance is seized is governed 
by the area code of the directory number 
dialed at the originating station in conjunc­
tion with the class of service of the origi­
nating station. 

3. 35 In its role as an incoming trunk, the 
DCJT has only one appearance and 

this is available for connection to a regular 
outgoing trunk of the No. 4 office. In the 
process of going through the DCJT, the 
area code of the directory number address 
of a call is changed to an alternate form 
(eg, SAC to XXX, and ONPA to NPA, as 
described in 2. D. and 2. E~ in order to 
prevent a second seizure of a DCJT. 

Data Converter Junctor Trunk (DCJT) 

3. 36 The function of the DCJT can be best 
explained by describing what happens 

on a call which requires data conversion. 
Assuming a call from a 4-row WADS station 
to a 3-row TWX station, the number dialed 
will be in the form NPA+NNX+XXXX, but 
the serving WADS 5C office will prefix the 
numeral 0 in order that the call will be 

ISS 1, SECTION 972-205-100 

routed to a converter. .The resultant OXO 
or OX1 digits which thus appear as the area 
code of the called number will cause a rout­
ing to the 100 wpm appearance of a DCJT 
in a No. 4 office. (The SAC digits 710, 
810, or 91 O, which would be dialed by a 
3-row TWX station to reach a 4-row WADS 
station, would cause a routing to the 60 wpm 
appearance of a DCJT.) In passing through 
the DCJT the numeral prefix 0 will be de­
leted so that, from the appearance of the 
DCJT which is incoming to the No. 4 office, 
a connection will be established to a regular 
outgoing trunk from which subsequent rout­
ing will establish a connection in the normal 
DOD manner to the central office serving 
the 3-row TWX station. The connection 
through the No. 4 office is illustrated in 
block diagram form in Fig. 8. 

3. 37 The outpulsing of the directory num-
ber will pass directly through the 

junctor trunk circuit shown in Fig. 8, but, 
as soon as the outpulsing is completed, the 
transmission path from the calling (4-row) 
station will be connected to the demodulator 
of Modem A, in order to permit recognition 
of the {1 mark signal which the calling sta­
tion will send out after it has received f2 
mark from the called station. Also at this 
time, the modulator of Modem B will be 
connected to the transmission path toward 
the called station in preparation for passing 
f1 mark to the called station at the appro­
priate time. In the reverse (called to call­
ing) direction, however, the transmission 
path remains in the telephone mode so that 
call progress indications, such as busy 
tone and reorder tone, can be passed back 
to the calling station. 

3. 38 When the called station off-hook indi-
cation reaches the No. 4 office, the 

called-to-calling station transmission path 
through the junctor trunk circuit will be 
broken for a timed period of 675 milliseconds 
(ms) in order to prevent the fz mark signal 
transmitted from the called station from 
proceeding beyond the junctor trunk and 
interfering with the propagation of the SF 
off-hook signal to the serving office of the 
calling station. After this 675-ms guard 
interval, the called-to..;calling station direc­
tion of the transmission path is restored, 
to permit the f2 mark tone from the 
called station reach the calling stati6n. 
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\ 3. 39 When the calling station detects this 
f2 mark tone for the proper timed in­

terval, it will return f 1 mark. This will 
be detected by Modem A for the appropriate 
time interval, after which Modem B will 
send f 1 mark toward the called station. At 
the same time the junctor trunk circuit will 
shift the called-to-calling station transmis­
sion path from the telephone mode to the 
data mode through Modems B and A, re­
spectively, and the f2 mark signal will 
thereafter be sent to the calling station from 
Modem A. 

3. 40 At this point the DCJT will be com-
pletely in the data mode. Data sig­

nals transmitted by either station will be 
demodulated~ fed through the converter 
translator, and modulated for transmission 
to the other station. Note that, although 
the DCJT is seized for either 4-row to 
3-row or 3-row to 4-row conversion, it 
will provide two-way data transmission on 
either type of connection and thus will be 
capable of both directions of conversion 
on every connection. The two separate 
outgoing appearances of the DCJT do not, 
therefore, specify the d~rection of conver­
sion (since this may be'in both directions 
on each connection}, but they are required 
so that Modems A and B, which serve the 
originating and terminating stations, respec­
tively, will be connected to the proper 
"sides" (4-row receive or 3-row receive) of 
the converter translator (see Fig. 8.) 
as required by the type of station originat­
ing the call. 

Data Supervision Circuitry 

3. 41 The data supervision block shown in 
Fig. 8 includes circllitry which will 

serve a number of functions. It will pro­
vide safeguard features for releasing the 
DCJT under abnormal conditions, such as 
when a calling station fails to send f 1 mark 
after it has received fz mark from the called 
station. In addition, through the entire 
progress of the call this circuitry will moni­
tor continuously for a communication break 
from either station. Since the 3-row and 
4-row stations will operate with different 
break timing intervals (as described in 
3. F.), the data supervision circuitry will 
be arranged to intercept the break signal 
from a 3-row station and then to generate 
and send out a differently timed break sig­
nal to the 4-row station, and vice versa. 
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3. 42 The data supervision circuitry will 
also monitor for a clear signal 

(indicating a disconnect) from either station. 
If a clear signal is received from the 3-row 
station, the DCJT will generate and pass to 
the 4-row station a reverse slash charac­
ter (') followed by an end-of-transmission 
(EOT) character. Conversely, if an EOT 
character is received from the 4-row sta­
tion, the DCJT will forward an appropri­
ately timed clear signal to the 3-row sta­
tion. 

Converter Translator 

3. 43 The converter translator part of the 
DCJT will perform the logical func­

tions necessary to translate the 7-element, 
4-row TTY characters into 5-element, 
3-row TTY characters, and vice versa. 
It will also provide the speed conversion 
between 100 wpm anci-60 wpm. The major 
elements of the converter translator used 
for 4- to 3-row conversion are illustrated 
in block diagram form in Fig. 9A and 
those for 3- to 4-row conversion are shown 
in Fig. 9B. 

Conversion on Calls from 4-Row to 3-Row 
Machines 

3. 44 Let it be assumed for this discussion 
that the originating station on a con­

verter connection is 4-row; this will mean 
that the 100 wpm out~oing appearance of 
the DCJT has been seized (see Fig. 8) 
and that the 4-row, 7-element characters 
will be received from Modem A and will 
be sent out, after translation, through 
Modem B. The first character of a mes­
sage, after demodulation in Modem A,. will 
be received in the form of serial de 100 
wpm signals. The serial to parallel con­
verter will convert the signals to parallel 
form for input to the 7 -to-5 translator 
(Fig. 9A), which will be a magnetic core 
device. Here the translation will take 
place and a 5-element character will be 
fed into stage 20 of the buffer store. From 
that point it will immediately bE7 shifted 
down to the lowest unoccupied stage of the 
buffer store (which in this case will be the 
first stage) for read-out to the parallel to 
serial converter which will,· in turn, key 
the modulator of Modem B to send the 
character to the 3-row station in the form 
of serial, 60 wpm signals. During this 
process a second 4-row character will have 



been received, translated, and fed into the 
buffer stor.e, where it will await completion 
of transmission of the first character. The 
purpose of the buffer store is now readily 
apparent: it is to permit characters to be 
received at the rate of ten per second (equiv­
alent to 100 words per minute) while dispos­
ing of them at the rate of about six per 
second (equivalent to the 60 wpm speed of 
3-row TWX machines). However, since 
the four character per second differential 
(actually somewhat greater, as will become 
apparent later) would result in filling the 
ZO-character buffer store in approximately 
5 seconds, a restraining arrangement must 
be provided. 

Restraint and Break Logic 

3. 45 When the number of characters in the 
buffer store reaches lZ, the restraint 

and break logic circuitry (Fig. 9A) will 
cause the transmission of a restraint signal 
to be sent toward the 4-row station. This 
restraint signal will be a 50-cycle shift 
from the normal marking tone at a 50 cycle 
per second (cps) rate (ie, alternating be­
tween ZZZS and Z ~ 75 cycles for fz mark in 
the case where the originating station is 
4-row,and alternating between 1270 and 
lZZO cycles at a 50 cps rate for f 1 mark 
when the terminating station is 4-row). 

3. 46 Receipt of the restraint signal by the 
4-row sending (but not necessarily 

originating) station will cause a restraint 
(REST) lamp to light on the 4-row machine, 
as an indication that the converter storage 
is being filled too rapidly. If the message 
is being sent from a transmitter-distributor 
(T-D) in the case of rn ASR sending station, 
receipt of the restratnt signal will interrupt 
the operation of the T-D. The restraint 
lamp (REST) will indicate to a keyboard 
typist that the keying rate should be reduced 
and to an ASR station attendant that the T -D 
has stopped momentarily to avoid overflow 
of the converter storage. Normally, the 
transmission of the restraint signal will 
result in the number of characters in stor­
age being reduced. When the number of 
stored characters falls below two, the 
restraint signal will be removed, and nor­
mal transmission from the 4-row station 
will be resumed (i!lcluding automatic re­
starting of the T-D at an ASR station). 

···----· _ ... ~ 
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3. 47 If the keyboard operator disregards 
the restraint lamp (REST) or if the 

T -D at an ASR sending station has failed 
to stop, a break signal will be generated 
and sent to the 4-row sending station when 
the number of characters in buffer store 
reaches 19. This will blind the keyboard 
so that it cannot be used for sending and 
will turn off any sending T-D (not merely 
interrupt its operation). The DCJT will 
continue to send characters from buffer 
store to the 3-row receiving machine after 
this break, and thus the buffer will be . 
quickly emptied. However, the restraint 
lamp (REST) will have been locked in the 
on condition by the receipt of the break 
signal and this, in combination with the 
BREAK lamp being on, will provide the 
sending station attendant with an adequate 
explanation of the reason for the break. 

3. 48 If trouble exists and the 19-character 
. break signal does not take effect, a 

disconnect signal will be generated by the 
DCJT whenever the stored characters 
reach the buffer capacity of ZO. This will 
also cause the buffer store to be cleared, 
as will also be the case when either station 
sends a communication break. 

Case Memory 

3. 49 The 3-row TTY requires a shift 
character, FIGURES or LETTERS, 

to be transmitted whenever a shift is made 
from alpha to numeric characters or 
from numeric to alpha characters, respec­
tively; however, no such shift is required 
for transmission from 4-row machines. 
To take care of this difference it will be 
necessary to insert FIGURES or LETTERS 
characters to the 3-row machine whenever 
a shift is called for. To meet this require..; 
ment, the case memory circuitry will be 
provided in the DCJT (Fig. 9A) to keep 
track of the state of the case (figures or 
letters} of the last character translated 
and to compare it with the case of the 
next character to be translated. When 
the new character repres~nts a change in 
case, the character generator (Fig. 9A) 
will enter the appropriate shift character 
(FIGURES or LETTERS) into the buffer 
store in stage 19, just ahead of (and at 
the same time as) the newly translated 
character. Thus the appropriate shift 
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character will precede the translated 
chat aeter--upon-· read-out. 

Conversions on Calls from 3-Row to 4-Row 
Machines 

3. 50 The operation of the DCJT in the 3-
row to 4-row direction is essentially 

the same as described above for 4-row to 
3-row translation, but there are certain 
differences which should be noted. 

3. 51 Assuming a call from a 3-row TWX 
station to a 4-row WADS station, the 

directory number dialed will be in the form 
of SAC+NNX+XXXX. The SAC digits will 
cause a routing to the 60 wpm appearance 
of a DCJT in a No. 4 office. In passing 
through the DCJT, the SAC will be con­
verted to XXX (as discussed in 2.. 2.2.) so 
that, on progressing from the incoming 
appearance of the DCJT, the call will be 
recognized as one for which translation is 
not required. 

3. 52. Since the 60 wpm outgoing appearance 
, of the DCJT will be used in this case, 

the calling-to-called station path through 
the DCJT will proceed through the demodu­
lator of Modem A, the 3-row to 4-row path 
in the converter translator (Fig. 9B), and 
the modulator of Modem B to the incoming 
appearances of the DCJT in the No. 4 of­
fice. Conversely, the called-to-calling 

f station path will proceed through the de-
' modulator of Modem B, the 4-row to 3-row l path in the converter translator (Fig. 9A), 
J and the modulator of Modem A to the 60 
1 wpm appearance of the DCJT. In thi.s case 

the buffer storage and restraint action of 
the converter translator will not be brought 
into action until and unless the terminating 
(4-row) station sends information to the 
originating (3-row) station. 

3. 53 When 5-to-7 element "translation is 
performed (lhg. 9B), case memory 

will also be required but in this instance 
its output will be fed to the 5-to-7 transla­
tor because it.is needed for the proper 
interpretation of each character received. 
Also in this direction of translation, there 

I will be no need for buffer storage and 
~ restraint action, so that the outputs of the 
l 5-to-7 translator and o!_the character gen­
f erator will be connected directly to the 
~ parallel to serial converter. 

i 
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No-Such-Character Translation 

3. 54 Whenever a 4-row sending station 
transmits a graphic character which 

is not available on the 3-row machine, for 
example the per cent (o/o) symbol, the trans­
lator will enter a no-such-character symbol 
into the buffer store, and this will print 
as a reverse slant N on the 3-row machine. 
The same character will also be substituted 
whenever the input logic to the DCJT de­
termines that the received character is not 
valid, as will be the case, for example, 
when a start pulse is not followed by the 
2.-element stop pulse in the expected inter­
val. Since a communication break ( as 
contrasted to the restraint break described 
above) from a 4-row station will simulate 
this condition, a reverse slant will always 
be sent to a 3-row machine as an accom­
paniment of a communication break. 

3. 55 In the 3-row to 4-row direction there 
are also some characters which will 

not be available in the 4-row machine 
(eg, 'i andt ); in these instances the trans­
lator will insert the no-such-character 
symbol('..). The characters for_ which the 
no-such-character symbol will be substi­
tuted, in both directions of translation, 
are shown in the upper portion of Fig. 10. 

Special Translations 

3. 56 A number of special translations will 
be required in connection with char­

acters which are used for control. One 
example of this is the EOT character, which 
will cause a disconnection to be initiated 
automatically when received by a 4-row 
station but for which there is no counterpart 
in a 3-row machine. To meet this dis­
crepancy, when EOT is received from a 
4-row machine, the translator will call in 
circuitry which will generate the clearing 
sequence toward the 3-row station after 
the buffer store has been emptied. In the 
reverse direction, receipt of the clearing 
sequence from a 3-row machine y.rill cause 
the converter translator to send the no-such­
character symbol ('..), to generate an EOT 
character, and to place it in the parallel 
to serial converter (Fig. 9B). 

3. 57 As another example, the EOM 4-row 
control character is represented by 

the sequence FIGURES H in 3-row machines 



used in private line applications. In order 

~that this control may be transmitted, the 

converter translator will be arranged to 

make the required 2 for 1 and 1 for 2 char­

acter substitutions. Other special trans­

lations of this type which will be required 

are shown in the lower portion of Fig. 10. 

D. Narrow Band Trunk Facilities 

3. 58 The majority of WADS trunk facili-

ties will be provided by Bl data 

carrier trunks. These trunks are derived 

by the channelizing of standard voice grade 

facilities. The Bl data carrier system 

divides the voice band frequency range into 

seven narrow band channels. Six of these 

are used for the transmission of WADS 

data signals. The seventh narrow band is 

used to transmit the control signals 
needed to supervise the calls which are 

established over the six data channels. 

Control signals are used in conjunction with 

senders and registers during the establish­

ment of a call and, also, indicate whether 

a calling or called station is off-hook 
(active) or on-hook (idle). 

3. 59 Application of the Bl data carrier 
system to a voice grade facility will 

increase the utilization of the toll line 

facility, in general, by approximately 

500 per cent. This will result in consider­

able savings, particularly where long dis­

tances are involved. In general, Bl data 

carrier facilities will be used on all trunk 

groups except tho~;~e where short length of 

haul or the small number of trunks in­

volved makes it economical to use voice 

grade trunks. 

' 
3. 60 In addition to the control signals, 

which will be transmitted over a 

separate (seventh) narrow band channel, 

there are three types of signals which will 

be transmitted over each of the six narrow 

band data channels, as described in 3. 61 

to 3. 63. 

3. 61 Address Signals. These signals 
transmit the called number to the 

distant office. They have to be arranged 

for operation within the narrow band which 

the B 1 data carrier system provides. 

New senders and registers, which trans­

mit and receive addreSs signals by a fre­

quency shift pulsing (FSP) method, will 
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be employed for sending and receiving 

address signals over Bl data trunks. 

These FSP senders and registers have 

two significant advantages over those of 

earlier design, namely, faster operation 

and increased reliabilit)t. FSP senders 

and registers can transmit the called num­

ber information about three times faster 

than present MF senders. Greater reli­

ability is provided by the fact that, if an 
FSP register receives an incomplete or 

faulty address, it will cause the distant 

sender to repeat its transmission auto­

matically. 

3. 62 Call Prtfress Signals. These are 
signa:Is at convey to the calling 

customer the status of his call, eg, audible 

ringing and the busy signal. These signals, 

which must also be arranged to pass 

through the B 1 data narrow band trunks, 

are discussed in 3. E. 

3. 63 Data Signals. WADS and 4-row TWX 

stations will send and receive fre­

quency shift data signals centered around 

1170 cps (for f1) and 2125 cps (for fz). 

These signals will be shifted by the B 1 

data carrier terminal to fit into the narrow 

frequency band allocated to the particular 

channel over which a call is established. 

Fig. 11 illustrates the principle used to 

shift the data frequencies into a particular 

channel. The data signals from the send­

ing station are fed into the modulator, 

where they are mixed with a carrier fre­

quency. As a result, the signals are 
frequency shifted into one of the narrow 

bands as shown. At the distant (receiving) 

terminal the data signals are restored to 

their original frequencies. 

E. Call Progress Signals 

3. 64 The WADS narrow-band trunks will 

not pass the normal telephone call 

progress signals, such as busy tone and 

audible ring. Therefore, new call progress 

signals will be required t9 provide com­

patibility with the narrowband trunking 
facilities. 

3. 65 These signals will be designed for 

recognition by automatic machines 

as well as by station attendants. Since a 

calling station receives information with 

signals centered at 2125 cps, the ·new 
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call progress signals will lie in this fre­

quency band. The tone for WADS call pro­

gress signals will consist of a frequency 

shift tone centered at 212.5 cps and shifting 

between ZOZS and 2.2.2.5 cps at a 20 cps rate. 

This frequency shift tone will be interrupted 

at suitable rates to identify four different 

call progress reports: audible ring, busy, 

reorder, and intercept. The first three 

will employ interruption rates similar to 

those used in the DDD switching plan. The 

fourth interruption sequence will be unique 

to the WADS switching plan. The inter­

ruption patterns are given in Fig. 12. 

3, 66 Machine recognition will depend on 

the different lengths of silent inter­

val for each signal. :Recognition by attend­

ants will depend on the distinctive interrup­

tion rates. 

3, 67 Generally, audible ring will last for 

only a short period of time and will 

indicate that the switching equipment has 

fulfilled its function. Prolonged audible 

ring will be possible when the called sta­

tion is in a condition in,.v.rhich it cannot 

answer automatically (eg, trouble condition 

or station in local mode), when the called 

station is a switchboard location, or when 

the called station is served by a line 

concentrator that is unable either to com­

plete the connection or to return a reorder 

signal. 

3. 68 Busy tone will be an indication that 

the called party's line is busy. 

3. 69 Reorder tone will gene.rally indicate 

that an all-paths-busy condition has 

been encountered by the Jwitching equip­

ment. This signal may also indicate a 

common equipment circuit failure, a 

glare condition caused by both ends of a 

trunking facility being seized simultaneouliy, 

possibly a vacant code, or a condition of 

overflow of busy tone trunks. 

3. 70 The intercept tone will be used in 

the WADS switching plan to indicate 

those conditions which, in the DDD switch­

ing plan, are handled by an intercepting 

operator, eg, the called station has been 

disconnected or has had a number change, 

This tone may also be used in certain in­

stances to indicate a vacant, ie, non .. 
working, central office code. 
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3. 71 In addition to the four foregoing call 

progress tones, a new tone will be 

provided for handling WADS permanent sig­

nals. This tone will consist of 3 seconds 

of f2 mark (2.2.25 cps) alternating with 3 

seconds of f 2 space (2.02.5 cps). This signal 

will normally cause any station in the ori­

ginating mode to go on-hook. 

F. Station Equipment 

General 

3. 7Z The station equipment to be provided 

for WADS and for 4-row TWX serv­

ice will be similar in fundamental principle 

to that which has been designed for 3-row 

dial TWX service. The differences be­

tween WADS and 3-row TWX station repre­

sent areas of improvement with respect to 

speed of operation, ·automatic operation, 

and refinements which result in greater 

reliability and flexibility of operation. It 

is the purpose of this part to outline the 

nature of these differences. For a more 

complete description of WADS and 4-row 

TWX station equipment, reference should 

be made to Section 97Z-2.00-10Z. 

WADS Data Sets 

3, 73 As in the case of 3-row dial TWX 

service, a data set will be associated 

with each 4-row WADS station to convert 

the de output of the TTY machine into ac 

tones for transmission and, also, to con­

vert the received ac signals to de pulses 

for input to the receiving TTY machine. 

Thl} originating station sending frequencies 

(f 1 mark and space) and the terminating 

station sending frequencies {fz._ mark and 

space) used for 3-row dial TWX service 

will be used for WADS, thus achieving 

compatibility from the standpoint of trans­

mission frequencies. {For an explanation 

of how connections are established by inter­

change of f 
1 

and f2 tones and how circuit 

assurance :rs achieved during message 

transmission, reference should pe made 

to Section 972-100-100. · 

3. 74 Two data sets, 101C and 105A, will 

be used for WADS, The difference 

between the two lies in the fact that data 

set 1 05A will be arranged to operate with 

an additional unit, called a controller, 

which will permit various phases of the · 



message transmitting function to be per~ 
-formed- automatically. Both of the WADS 

data sets differ from the data set lOlA used 
for 3-row TWX servi'ce by the addition of 
the following features. 

• Restraint circuitry--to prevent over­
flowing the buffer storage of the 
converter translator used in connec­
tions between 4-row, 100 wpm WADS 
stations and 3-row, 60 wpm TWX 
stations. 

• Break detector--provides for gener­
ating a communication break and for 
recognition of a received break signal 
by timing circuitry in the data set 
instead of using two BLANK charac­
ters as in the case of 3-row TWX 
stations. 

• Low paper alarm--to prevent auto­
matic station answering where there 
is danger that a receiving machine 
will run out of paper. 

• Shorter timing intervals for monitor­
ing mark and space signals. 

In all other respects, the WADS data sets 
will function the same as the data set lOlA. 
Data set 101B, also used for 3-row dial 
TWX service, operates exactly the same as 
data set lOlA but it has been wired and 
equipped so as to facilitate subsequent con­
version to a data set lOlC. 

3. 75 The function of the restraint circuit 
has been described in 3. 43 to 3. 46. 

3. 76 By incorporating the generation and 
detection of the break signal in the 

101C and 105A data sets, it will be possible 
to reduce the length of the spacing frequency 
tone used for the break signal. This, in 
turn, will permit reduction in the spacing 
(ie, clear) signal used for disconnect and 
reduction in the timed recognition of f 1 and 
fz marking tones when connections are 
established. All of these changes will per­
mit faster connections and result in more 
efficient utilization of the switched network 
and of the station equipment. 

3. 77 All WADS and 4-row TWX stations 
will be arranged for automatic answer­

ing (which is called unattended service for 
3-row TWX stations). This is an important 
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feature which will make WADS both 
faster and more automatic, but it will 
necessitate provision of means for pre­
venting automatic answer when there is 
insufficient paper remaining on the receiv­
ing machine to insure that the riext message 
may be completely re~ived. The low 
paper feature will cause a receiving machine 
to give a "don1t answer" response to 
incoming calls when the paper supply has 
reached a critical point. It will also turn 
on an alarm to call the condition to the 
attention of the station attendant. A simi­
lar feature, the out-of-service key, will 
also be provided for manual operation by 
the attendant to give a "don 1t answer" 
response to incoming calls when for some 
other reason the WADS station is not 
capable of receiving calls. This will 
create a condition similar to that caused 
by operation of the local key on 3-row TWX 
machines, except that the station ringer 
will not operate in the out-of-service 
mode. Both the low paper and the out-of­
se~e features will result in a central 
office line busy condition when used at 
receive-only stations in a terminal hunting 
group, as described in 3. 93 below. 

New TTY Machines for WADS 

3. 78 Two new models of TTY machines, 
the 33- and 35-type,will be used for 

WADS and 4-row TWX. In addition to 
providing for the 4-row keyboard and gen­
erating the 11-bit c~des, these machines 
will be of an improved, more efficient 
design with the lamps and keys of the attend­
ant set incorporated as part of the TTY 
console. The 11-bit code will consist of 
seven information bits plus a neutral 
eighth bit plus one bit for start pulse and 
two bits for stop pulse. The neutral 
eighth bit (not used for the codes of this 
system) is provided so that eight level 
customer tapes can be transmitted. Nor­
mally the eighth bit will always be marking. 
Both machines will be equipped with a 
stunt box feature to recognize the end-of­
transmission (EOT) char;acter and to 
initiate the disconnect s.equence automat­
ically when EOT is received. 

3. 79 Both machines will be available in 
keyboard send-receive (KSR) and 

automatic send-receive (ASR) models, the 
latter having a perforator and transmitter -
distributor (T-D) for sending 
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messages from perforated tape. The 35-
7- ~-wnl~P~- a heavy duty machine very 

similar in overall capability to the 28-type 
machines presently in use. The 33-type 
machines will be used for. receiving-only 
stations (where the traffic is one way and 
divided evenly over several machines at a 
single location) and for originate and ter­
minate stations where the originated load 
is less than 40 hours per month. 

3. 80 There will be important differences 
between the 33- and 35-type machines 

with respect to the features and functions 
which they provide. The 35 machine, in 
combination with its data set, will be capa­
ble of performing a wide range of control 
functions and automatic operations, many 
of which will not be possible with the 33 
machine. These functions are described 
in detail in Section 972-200-102, but the 
following partial list of 35-type capabilities, 
either standard or optional, which will not 
be available with the 33-type, gives an 
indication of the difference-s between the 
two WADS TTY machines: 

• Call progress laz;nps. 

• WRU (request answer-back) from 
tape. 

• Request or respond to confirmation 
(RU) request. 

• ON ASR models, perforate tape 
blind (no local copy) while receiving 
an incoming message on page copy. 

• Respond to T-D on and off control 
characters. 

• Horizontal and vertical tabulation 
(as used with preprinted forms and 
sprocket feed). 

Automatic Answer-Back Responses -
Terminating Machines 

3. 81 An automatic response from termi-
nating stations would be a desirable 

feature for identification p'.lrposes in any 
case, but with universal automatic answer­
ing, the automatic response is a virtual 
necessity. Two types of response, one 
for identification and the other for automa­
tic confirmation, will be generated by 
means of an answer-back drum in each 
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WADS station which may terminate mes• 
sages. The answer-back dr\un, similar 
to the one provided for unattended type 28 
machines in 3-row TWX service, will be 
able to send out up to 21 characters of re­
sponse, automatically at the start of each 
incoming call or in response to a Who Are 
You (WRU) or Are You (RU) request 
received during a message. 

3. 82 The IdentificationAnswer-Back makes 
use of the fUll drum capacity of 21 

characters, seven of which are used for 
form positioning, control and timing pur• 
poses, leaving 14 positions for graphic 
characters to identify the terminating cus­
tomer. For directory listing reasons, the 
number of characters actually used for 
customer identification will be limited to 
a maximum of 12. The printed portion of 
the identification answer-back for each 
WADS or 4-row TWX customer will appear 
as part of the customer's listing in the 
WADS-TWX directory, so that it can be 
determined in advance at the time that the 
terminating directory number of a call 
is obtained. Receipt of this 12-character 
answer-back upon establishing the connec­
tion permits the calling station attendant to 
identify the terminating station manually. 
The identification answer-back will be 
fired automatically when the terminating 
station has received a timed f 1 mark at 
the start of the call. The final character 
in the identification answer-back will be 
the X ON control character, which can be 
used for automatically starting the origi­
nating station T-D where this feature is 
desired on an optional basis. It is im­
portant to note that this type of answer­
back (which prints but does not get a stunt 
box check) provides terminating station 
identification only. To insure that the 
correct station has answered, the identi­
fication answer-back must be verified by 
human means, either when the message is 
originated or subsequently. 

3. 83 The Confirmation Answer-Back has 
been designed to permit "'erification 

that the desired station has been reached 
and to accomplish this automatically. For 
this feature an identification. code, usually 
of from two to four characters, will be 
included as part of the terminating station's 
directory listing. Terminating WADS 
stations equipped for confirmation answer­
back will have their answer-back drums 
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coded to transmit a response of which the 
following are essential: 

CAR RET LINE FEED CNFM 
RUB OUT 

The reverse slant is a graphic character 
which will print, the next two characters 
are control characters for positioning the 
form, CNFM is a control character which 
will start the distant T-D, and rub out is 
used for timing purposes. This response 
will be sent automatically when the f 1 mark 
signal has been recognized at the start of a 
call. The originating station will then 
send: 

RU (2 to 4 char identity) X OFF RUB OUT 

The RU plus the two to four identifying 
characters, obtained from the terminating 
station's directory listing, will be checked 
as a sequence by the terminating station 
stunt box and, if the sequence is correct, 
the terminating station will again send the 
confirmation answer-back. The originating 
station T-D, if one were used, would stop 
after sending the RU request (by reason of 
the X OFF control character) and would be 
started again automatically to send its 
message, only when the second confirma­
tion answer-back response is received. 
If the transmitted RU sequence did not 
match the particular terminating station 
reached, the confirmation response would 
not be given and message transmission 
would not take place. The same operations 
could be followed with a message sent from 
a keyboard but then, of course, the con­
firmation would necessarily be partly manu­
al. Note that a successful completion of 
the confirmation procedure will result in 
sending station page copy consisting of a 
reverse slant (') character printed ·on the 
first line and the confirmation characters 
plus a reverse slant~) character printed 
on the second line. Also, if the originat­
ing station is an ASR type sending from 
tape, it can be arranged with optional logic 
(type D stations) so that it will start auto­
matically the second time only if it receives 
the CNFM control character; it will not 
restart in response to X ON, which it might 
receive if it had reached an identification 
type answer-back station by mistake. An. 
equivalent arrangement will be provided as 
a standard featur.e of type E and F stations 
(see 3. 87 and 3. 88). 
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Types of Originating Station Arrangements 

3. 84 The variety of station ~quipment a-
vailable to WADS customers will 

include not only a choice between light and 
heavy duty TTY machines (#33- or #35-
types) and a choice between keyboard or 
perforated tape sending (KSR or ASR), but 
it will also provide for varying degrees of 
automatic operation and control in the 
sending of messages from perforated tape. 
It is presently planned to provide several 
groups of station arrangements; the first 
two of these, which are called arrangements 
C and D and are described in detail in 
Section 972-200-102, will be available for 
the initial WADS in January, 1963; more 
completely automatic station arrangements 
will be made available somewhat later. 
The basic differences between the four 
groups of station arrangements are out­
lined in the following paragraphs. 

3. 85 Arrangement C will provide all of 
the basic features required for proper 

use of WADS or 4-row TWX service. It 
will require an attendant to handle the 
dialing of the called number and to moni­
tor the progress of the call. The only 
alarms provided will be the low paper and 
paper-out alarm. Thus station arrange­
ment C will include: a loudspeaker for 
monitoring call progress signals; a low 
paper switch and lamp to prevent automatic 
answering when there is an insufficient 
paper supply; a restraint recognizing cir­
cuit to permit operation with the 3-4 row 
converter; the keys and lamps on the 
attendant set ·required for manually· orig­
inating a call; an answer-back drum for 
automatically sending the identification or 
confirmation answer-back as required for 
automatic answering; and the ability to 
disconnect upon receipt of the EOT control 
character also required because of the 
automatic answering feature which will 
apply to all 4-row TWX and WADS stations. 
In all these respects, the 4-row TWX 
station and WADS station ar,rangement C 
are alike. How.ever, all WADS stations 
(and thus the 5C offices which serve them) 
will be equipped for TOOCH-TONE dialing 
using the 10-button keyset instead of the 
rotary dial. TOUCH-TONE dialing will 
be available to 4-row TWX stations on an 
optional basis wher.e the central offic.e 
from which they are served is equipped for it. 
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~3. 86 ~rrang~t-D-~-pl'Ovici&-additiona.l 
eaturesor more automatic monitor­

ing of the progress of the call and for 
alarming when trouble conditions are en­
countered. The most significant of these 
will be: 

• An automatic time•out alarm if no 
connection results within one minute 
after a dialed attempt. 

• Optional call progress tone detection 
to terminate a dialing attempt when 
a condition is encountered that pro­
hibits completion of the call. Visual 
indications will be provided to indicate 
the nature of the condition resulting 
in the unsuccessful attempt. 

• The ability to alarm if no response 
to an answer-back request is re­
ceived within 5 seconds. 

• An automatic indication if transmis­
sion ceases for a period of ZO seconds 
for any of a number of reasons (taut 
tape, power failuTe, sending machine 
ceases to send but has not transmitted 
an EOT character, etc). 

By the addition of these features, it will be 
possible for attendants at D stations to place 
a perforated tape in the transmitter, key 
pulse the directory number of the desired 
station, and then leave the station knowing 
that ( 1) the message will be sent automat­
ically and the call will be disconnected 
automatically at the end of the message, 
or (Z) an alarm will be given indicating that 
the message could not be tSent. These auto­
matic features will permit the attendant to 
begin preparation of a subsequent message 
or to attend to other work while the first 
message is in progress. 

3. 87 An intermediate station arran ement 
will provide an a ditional degree o 

automatism by means of automatic outpuls­
ing of called directory numbers perforated 
as an address in tape preceding the 
message to be delivered. The format of 
the entire mess~ge will be: 

• Start of message,(SOM) control char• 
acter 

• 10-digit directory number 
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• End of address (EOA) control char• 
acter 

• Message text 

• End of transmission (EOT) control 
character 

The transmitter and related control cir­
cuitry will cause a tape to advance until 
SOM is recognized. The tape will then 
stop and the station will go off-hook. When 
dial tone is received, the tape will advance, 
the ten digits of the directory will be out­
pulsed, and the tape will be stopped on the 
EOA character. When an answer-back is 
received, the tape will be started, the 
message will be transmitted, and the sta­
tion will go on-hook after EOT has been 
recognized. If at this point there is addi­
tional tape in the transmitter, the tape 
will be advanced to the SOM character of 
the next message. Automatic detection of 
call progress signals will also be included 
so that appropriate action will be taken 
(including in some cases the sounding of 
an alarm} if a connection is not established. 
If a busy signal is received, an automatic 
retry will be made, consisting of a dial 
tone request and a redialing of the direc­
tory number, and an alarm will be given 
after a specified number of such unsuc­
cessful attempts. 

3. 88 A fully automatic station arrange-
ment will include all the features 

of the ""intermediate arrangement plus two 
additional features: (a) the ability to send 
a message to more than one address where 
multiple addresses and a specified address 
coding arrangement are perforated on 
tape preceding the message text, and (b) 
the ability to dispose of messages on which 
a specified number of unsuccessful attempts 
have been made by sending them to some 
centralized point for special handling. 

Receive-Only Stations 

3. 89 Prior to this point, the description 
of station equipment has dealt with 

stations which can both send and receive 
messages. In many situations WADS . 
customers will want the send and receive 
functions combined in a single machine, 
but there are two fundamental reasons why 
it will be desirable to provide separate 
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stations to perform the sending and re- · 
ceiving functions: 

(a) During periods when large volumes 
of messages are being originated 

from a WADS station, messages being 
sent to the station will very frequently 
encounter a busy signal and will not be 
transmitted. This would be undesirable 
for the calling customer, because it 
means that many subsequent reattempts 
will be required or that the message will 
be delayed, or both. It would also be 
undesirable from the standpoint of the 
WADS switching plan, because unsuccess­
ful call attempts constitute unproductive 
use o£ the switching and trunk facilities. 

(b) The use of WADS originating access 
lines and station equipment for the 

receipt of incoming messages would 
constitute inefficient and wasteful use of 
the automatic originating equipment, 
which is not needed for receiving 
messages, and wasteful use o£ the access 
line which, if not interrupted by incom­
ing messages, is capable of originating 
30 to 40 outgoing messages per :&.our 
(depending on the average length of mes­
sage and other factors). To subscribe 
for additional originating access lines 
and automatic sending station equipment 
in order to receive messages would be 
uneconomic from the standpoint of the 
WADS user. 

3. 90 To meet the requirement for handling 
significant volumes of incoming 

messages, a receive-only station and WADS 
access line will be provided. Since these 
stations will originat~ no outgoing mes­
sages, a relatively low, full time monthly 
charge can be made for the access line and 
station equipment. Additional saving will 
be achieved by reason of the fact that these 
stations will be unable to send messages 
to distant stations which have called them, 
ie, messages will be one-way incoming 
and there will be no need for a keyboard 
for sending to the distant station which has 
originated the call. (The only response 
sent out by a receive-orily station will be 
the identification or confirmation responses 
and these will be transmitted from an 
answer-back drum• ) 

3. 91 Where large volumes of messages 
will be received, there may be two 
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or more receive-only stations. As a mat­
ter of fact, WADS customers will 'be urged 
to subscribe for sufficient receive-only 
stations to insure that, during the busy 
hour, not more than 10 per cent of the in­
coming calls will encounter all stations 
busy. Of course, where there are two or 
more receiving stations, terminal hunting 
will be provided by the central office equip­
ment so that, although only the first sta­
tion will be listed in the directory, calls 
will be routed to any of the idle stations 
in the hunting group. 

3. 92 Terminal hunting will result in a 
connection, if any of the stations in 

the group is idle, but it will tend to deliver 
most of the incoming messages, particu­
larly during the off-peak hours, to the first 
few stations in the group and to deliver 
relatively few of the total messages to the 
last few stations in the group. This is 
satisfactory in the case of telephone serv­
ice but, in the case of WADS, it will be 
desirable from a maintenance standpoint 
to provide for a more even distribution of 
incoming messages over all stations in 
the terminal hunting group. To meet this 
need, a call gating circuit will be pro­
vided in the central office for each WADS 
receive-only hunting group. This cir-
cuit will, in effect, hold each station busy 
after it has received a call until all stations 
in the group have received a call. When 
the last station in the group has thus be­
come busy, the held-busy stations will be 
released and connections will again be 
made to the first stations in the group. 
This will result in 1/n of the load being 
handled by each of n stations in a terminal 
hunting group. In most cases, because 
of the relationship between busy hour and 
total day message volumes, 1/n of the 
total load is small enough so that it can be 
handled satisfactorily by the light-duty 
#33 TTY machine, thus permitting further 
economy in the provision of receive-only 
service. 

3. 93 One additional feature is required in 
connection with the central office 

call gating circuit and that is a means of 
making a receive-only station appear busy 
when, for some reason, it is unable to 
accept calls. Inability to receive incoming 
calls may result from a low paper condi­
tion, loss of ac power, or operation of the 
out-of-service key. To meet this need, 
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the central office call gating circuit will 

-·- iricluae··a make-busy feature which will 

operate as follows. Let it be assumed that 

the second station in a 3-station hunting 

group has had its out-of-service key thrown 

to the out-of-service position. Then, if 

the first station is receiving a call and a 

second call is received, the call will be 

connected to the second station line and 

audible ring will be returned to the calling 

station. After approximately 27 seconds 

a time-out will occur in the central office 

and this will cause the second station to 

be made busy and a reorder signal to be 

sent to the calling station. The next call 

to the 3-station group will be connected 

to the third and last station in the group and, 

as soon as the third station becomes busy 

(as the result of answering the incoming 

call), all of the held-busy lines will be 

released, but the made-busy line will re­

main busy. In the asswned case, the 

first station's busy condition will be re­

leased (if it has disconnected from the call 

which made it busy in the first place) but 

the second station's busy condi~ion (a 

made-busy rather than ~ held-busy condi­

tion) will not be releaJ(ed until the station 

attendant operates the out-of-service key 

to the restore position. This action will 

be recognized by the central office circuitry 

and will result in cancelling the made-busy 

condition. 

G. Maintenance Equipment 

Toll Testboard No. 20A 

3. 94 The 20A WADS toll testboard will be 

used for testing WADS intertoll 

trunks which employ voiQe band facilities 

either with or without B l terminal equipment. 

It will be located in No. 5 crossbar offices 

serving WADS or in the same building 

where it will have access to the trunk cir­

cuit under test by means of test lines or 

trunks which will be connected to the trunk 

to be tested via the crossbar switching 

equipment. The principal tests performed 

by the board are intended to detect the 

presence of trouble by means of over-all 

tests and to locate troubles observed on 

over-all tests by means of sectionalizing 

tests. Sectionalizing tests determine 

whether trouble is in the line facility or in 

the terminal equipment at one end or the 

other. 

Page 28 

3. 95 The types of tests performed by the 

testboard are as follows: 

• Data Distortion 

• Transmission Loss 

• Frequency Offset 

e Steady State Noise and Impulse 

Noise. 

3. 96 Initially, tests will be made on a 

2-man basis between testboards. 

At this time, one-man tests also will be 

made on a limited basis by means of loop­

around facilities. Loop-around tests will 

require the use of a wide band return 

trunk having known loss and distortion. 

Later, when a far-end test line is made 

available for WADS trunk testing, it will 

be possible to make tests on a one-man 

basis from the te stboard without-using a 

return trunk. Eventually, it is expected 

that the testboard will be relieved of all 

routine testing. This will be accomplished 

by developing automatic testing equipment 

which will be designed to make over-all 

trunk tests to a far-end test line. 

Automatic Data Test Line (No. SA) 

3. 97 The automatic data test line (ADTL) 

will provide automatic and semi­

automatic transmission testing facilities 

for WADS and 4-row TWX stations. Two 

types of test trunks are available in the 

ADTL: (a) programmed and (b) break­

controlled test trunks. The programmed 

test trunk is for the use of installers, 

repairmen, and station attendants to give 

an over-all performance test of the sta­

tion. The break-controlled test trunk, 

which is intended primarily for the use of 

maintenance forces, will provide a 3-step 

sequential transmission test under control 

of break signals sent from the station 

being tested. 

3. 98 Upon accepting a call, the programmed 

test trunk, in conjunction with the 

station being tested, will automatically 

apply a series of transmission tests. The 

various steps of the test program, gener­

ally referred to as phases, are arranged 

to test both the sending and the receiving 



qualities of the station. The test trunk 
--.vill transmit an 8-level code test sentence 

and will accept for distortion measurement 
a random seri~s of characters from the 
station. Specifically, upon answering a 
call .from a station, the programmed test 
trunk will initiate and perform the follow­
ing phases of testing: 

Phase 1. Two lines of a standard 
test sentence, with no distortion, 
will be sent to the station. Each 
such line wUl be suffixed with the 
notation UNDIST. 

Phase z. Two lines of test sentence 
will be sent containing a predeter­
mined amount of switched combina­
tion distortion and each line will end 
with the notation SW -DIS. 

Phase 3. Two lines of test sentence 
containing switched combination 
distortion will be sent at a reduced 
level and each line will be suffixed 
with the notation DISPAD. 

Phase 4. The programmed trunk 
will start this phase by sending the 
instruction GA SEND (go ahead send). 
In response, the attendant or repair­
man at the station will send a series 
of characters (from the keyboard, 
the transmitter, or the answer-back 
drum) until stopped by a restraint 
signal, followed by a break signal, 
from the trunk. After the break 
signal, the trunk will send back a 
reply consisting of So/o, IO%, lSo/o, 
ZQ%, or ZOo/o+, depending on the 
distortion peak measured in the 
sample transmitted from the station. 

Phase 5. After the result of the 
percent-distortion measurement 
has been sent to the station, the 
trunk will transmit the instruction 
FLIP. This is a request to the sta­
tion attendant to operate certain keys 
on the attendant unit to accomplish an 
interchange of the directions of the 
f1 and fz transmitting frequencies, 
ie, to change the station from the 
originating to the terminating mode. 
When the FL1P cycle has been 
started at the station, the pro-
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grammed trunk will cooperate in 
completing the mode conversion and 
will then repeat phases 1 through 4 
for the station in the terminating 
mode. At the conclusion of this 
second round of phase 4, the trunk 
will terminate the test by sending 
the instruction END. 

A representation of the copy which 
will be received by the station is shown in 
Fig. 13. 

3. 99 The break-controlled trunk will pro-
vide a 3-step sequential transmission 

test completely controlled by break signals 
sent from the station. Upon accepting a 
call, a break-controlled trunk will immedi­
ately start to transmit repeated lines of 
test sentence without distortion. The first 
break signal received from the station 
will cause the trunk to add a fixed amount 
of switched bias distortion to the test 
sentence signal which it is transmitting. 
These signals will continue until the next 
break signal is received from the station, 
at which time the distortion in the test 
signal will be changed from switched bias 
to switched combination distortion. 
When a third break signal is received 
from the station, the trunk will terminate 
the test by disconnecting. 

lOB Telegraph Testboard 

3. 100 The lOB telegraph testboard will 
be similar to the 1 OA telegraph 

testboard designed for 3-row dial TWX 
service. It will include the features 
necessary for testing TTY stations using 
the 4-row keyboard, 8-level code and 
operating at the 100 wpm rate. Test cen­
ters equipped with the lOB testboard will 
ultimately be provided in each office serv­
ing WADS, but they may not be provided 
initially in some secondary Offices which 
serve only a small number of WADS sta­
tions. In these cases, access to a lOB 
testboard in a primary office serving WADS 
will be provided via a full. band width 
facility. The characteristics of this facil­
ity must be known to assure accurate test 
results. The lOB test positions will be 
used when there is need for a more com­
plete test than can be performed with 
the ADTL. 
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Portable Equipment for Station Testins 

3. 101- The principal test equipment& that 
a station repairman wW have avail­

able for use at the customer 1s location are 
the TTS-28 portable station test meter 
(previously used for 3-row dial TWX serv­
ice), a new carrying case to accommodate 
spare electronic plug-in units for the tele­
typewriter and data set 1 OSA, and a port­
able station test set (907A). 

3. 102 In addition to the basic test functions 
provided by the maintenance test 

unit card used with lOlA-type data sets 
(eg, data set sensitivity and bias measure­
ments), the 907A test set includes a 
timing test circuit satisfactory for testing 
the data set timing inte.rvals. Also in• 
cluded is a restraint signal generator for 
testing the response of WADS data sets to 
such a signal. 

3. 103 By means of an extender card and 
a connecting cable, the 907A test 

set may be connected to either 101• or lOS­
type data sets. A function selector switch 
on the test set is used~ establish the 
appropriate conditions for the various tests 
with either a 101· or 105-type data set. 
The function selector switch permits es­
tablishing the neceuary test conditions 
without gaining access to the specific com­
ponents under test. 

3. 104 To permit distortion measurements, 
a modified transmission distortion 

measuring set, the 164C4, may be con­
nected to the teletypewriter station by us­
ing the 907A test set. The 164C4 set has 
been arranged to operate with the new 
8-element code at 100 wofds•per•minute. 

H. Miscellaneous Other WADS Facilities 

Subscriber Line Facilities 

3. 105 Because of the limited nwnber of 
proposed WADS central offices, 

there wUl be many stations located in 
areas remote from their serving central 
office. The subscriber line facilities 
needed to provide the necessary range 
extension for WADS subscriber loops will 
be essentially the same as .those used for 
3-row dial TWX service. Certain differ• 
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ences will exist, however, and these are 
briefly described in the following para­
graphs. 

3. 106 Dial long line circuits (DLLC) will 
be used for WADS, in the same 

manner as for 3-row TWX service, to ex­
tend the normal central office loop range. 
A modification, introduced for WADS, will 
provide for the immediate tripping of 
ringing during either the silent or active 
phase of the ringing cycle. 

3. 107 Divided access line circuits, 
developed for 3-row dial TWX sta­

tions which are served by two different 
central offices for their originating and 
terminating traffic, will not be required 
for WADS or 4-row TWX stations, since 
theu stations will in all cases be furnished 
both originating and terminating service 
from the same central office.. Where a 
portion of a subscriber loop will be served 
over 4-wire facilities, WADS loops wUl 
use the same ElL and ElS signalling Units 
which were developed for 3-row TWX sta­
tions. Also, where improvement is 
needed in the transmission capabilities of 
WADS loops, the active repeaters and 
line impedance compensators used for 
3-row dial TWX will be used for WADS. 

3. 108 In areas where a substantial nwnber 
of WADS stations require loop 

connection to a remote serving office, con­
centrator facilities will be used. Initially 
the lA line concentrator, which was modi­
fied for 3-row dial TWX service, will be 
used for WADS. Later on, a new line 
concentrator, the 2A, will be introduced. 
The 2A line concentrator will concentrate 
80 lines to 16 trunks and will be arranged 
to generate an overflow tone, when all 
trunks are busy, which can be recognized 
by WADS stations with automatic trans• 
mitting features. A new method of sig­
nalling betWeen the control and remote 
units of the 2A concentrator will provide 
for a reduced average set-up tin,le and 
disconnect time. The 2A concentrator 
will be designed so that 15 of its 16 trunks 
remain connected, in each case, to the 
last loop served, while one additional trunk 
will be preselected to serve the next call 
not involving one of the 15 stations for 
which the trunk connections have been 



retained. The heavy user WADS stations 
served by a concentrator will generally be. 
those for which trunk connections have 
been retained and thus they will seldom 
experience a concentrator delay when they 
originate calls. 

Assistance Switchboards 

3. 109 The assistance switchboards which 
will be provided to serve WADS 

and 4-row TWX customers will be the 
teletypewriter switchboard No. 6A ar­
ranged for operation with the 8-level code, 
100 wpm transmitting rate, and the re­
straint signal which will be sent out from 
3-4 converters. The same switchboard 
locations will be used to serve both 3-row 
and 4-row TTY stations, but separate 
switchboard positions, usually in the same 
line of switchboard, will be required for 
assistance to 4- row stations. At the in­
ception of WADS, two or more positions 
of the 4-row variety will be furnished at 
each of the 16 switchboard locations; as 
the requirement for additional 4-row po­
sitions increases, additional positions 
will be provided by conversion of 3-row 
positions to 4-row operation in the same 
line of switchboard. 

3. 110 Basically, the changes required to 
convert a 6A switchboard position 

from 3-row to 4-row operation consist of 
the following: 

(a) The model 2.8 tape-type TTY ma-
chine at each position must be re­

placed with a teletypewriter arranged 
for 100 wpm, 8-l~vel 4-row keyboard 
operation. 

(b) New timing intervals are required 
in the cord circuits to be compatible 

with the new data sets to be used for 
WADS. 

(c) The regenerative repeaters used 
in the conference and cord circuits 

must be arranged for handling the 
8-level, 100 wpm code. 

(d) Circuitry to -recognize and pass the 
3-4 row converter restraint signal 

must be added to the cord circuits. 
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(e) A new timing interval is required 
in the position circuit for the break 

signal. 

The foregoing modifications will also be 
required in the supervisor or service 
assistant desk and in the position monitor­
ing equipment. 

Service Observing Arrangements 

3. 111 Line service observing equipment 
installed in No.. lZ service ob­

serving desks for 3~row dial TWX service 
will be modified for. observing on WADS 
calls by adding a new page-type receive­
only 135 TTY machine and an auxiliary 
transfer unit, under control of the loop 
identification circuit, to transfer the out­
put of the data line monitoring unit to 
either the 3-row or 4-row receiving equip­
ment. 

4. REFERENCE LIST OF BELL SYSTEM 
PRACTICES 

4. 01 The following sections will provide· 
additional information concerning 

the equipment and facilities used in the 
WADS system: 

972.-100-100 Dial Teletypewriter 
Exchange System - General 
Descriptive Information. 

97Z-Z00-10Z Wide Area Data 
Service and 4-Row Teletypewriter 
Exchange Service - Station Arrange­
ments C and D - General Descrip­
tive Information. 

570-011-101 Data Interchange Code 
and Related 4-Row Keyboard (to be 
issued). 

574-100-100 I3Z and 133 Type 
Teletypewriters - Descriptive 
Information. 

574-ZXX-100 Descriptive Informa­
tion for 135 Type T~letypewriter: 

574-Z00-100 135 RO 

574-2.01-100 135 KSR 

574-ZOZ-100 135 ASR 

574-2.03-100 135 ROTR 
314-016-150 Bl Data Carrier Terminal­
Description and Operating Principles 
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PRIMARY OFFICE REGION 
NO.I ~ 

INTRAREGIONAL SECONDARY 
TO PRIMARY FINAL 

TRUNK GROUPS 

INTRAREGIONAL 
SECONDARY TO 

SECONDARY 
HIGH USAGE 

TRUNK GROUP 

INTERREGIO L 
PRIMARY 

PRIMARY Fl L 
TRUNK GRO 

INTERREGIONAL 
SECONDARY TO 
PRIMARY HIGH 

USAGE TRUNK GROUPS 

""···n w ··r 
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PRIMARY OFFICE REGION NO. 2 

INTERREGIONAL SECONDARY 
TO SECONDARY HIGH 
USAGE TRUNK GROUP 

I 

INTRAREGIONAL 
SECONDARY TO 

SECONDARY HIGH 
USAGE TRUNK . GROUP 

Fig. 1 - WADS Switching Plan - Typical 
Routing Pattern 
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I 

I 

J LOUISVILLE 
· .. __ .;;·) 

I ----

,N'-NAS~VILLE 

MIAMI 

Fig. Z - WADS Switching Plan - Location 
of Primary and Secondary No. 5 
Crossbar Offices 
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ORIGINAL 
STATION 

1 
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6A SWBD 
3R-60 

TERMINAL 
STATION 

1 
DIRECTORY 

NUMBER 

_,....J!P~I!L _ 
SAC+ 171 

-+- NPA+{7)-G~+{7) 1 
NPA+NNX+ XXXX 

SAC CODE CONY TO 
XXX-DELETE 0 FROM 

ONPA 

; 

XXX CODE CONY TO SAC 

6A SWBD 
4R-IOO 

_____ .:;.D;;,;DD SWITCHING PLAN 

WADS SWITCHING PLAN 

SAC+NNX +XXXX 

---SIGNIFIES INTERMEDI~E SWITCHES CAN BE EMPLOYED. 

3R AND 4R SWITCHBOARD POSITI NS 80TH AT SAME PHYSICAL LOCATION 

Fig. 4 - WADS and Dial TWX Interconnec­
tion at Introduction of WADS 
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3R-60 

4R-IOO 

AAC +(7) _.,. __ _ 
YYY+(7) 
XXX+(7)* 

0NPA+(7) 

qoNv 

6A SWBD 
3R-60 

AAC COD~ CONV TO YYY 
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3R-60 

NPA+NNX+ XXXX 

AAA+NNX+XXXX 

4R-IOO 

DELETE IO FROM ONPA DOD SWITCHING PLAN 

'
I --~--+------- --'------

&A SWBD 
4R-IOO 

WADS SWITCHING PLAN 

NOTES: I I. --- SIGNIF S INTERMEDIATE SWITCHES MAY BE EMPLOYED. 

2. 3R AND 4. R SWITCHB ARD POSITIONS BOTH AT SAME PHYSICAL LOCATION. 

3. * MAXIMUM OF 3 LIN S ( I TOLL CONNECTING AND 2 INTERTOLL) BETWEEN 

ORIGINATING OFFICE NO LAST TOLL OFFICE ENCOUNTERED BEFORE 
ENTERING WADS SW TCHING PLAN. 

SAC+NNX +XXXX 

Fig. 5 - Interconnection of 4-Row TWX 
Stations in DDD Switching Plan 
with 3-Row TWX and WADS 
Stations 
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~ ZONE I 

~ ZONE 2 

c::::::::::::rJ ZONE 3 - ZONE 4 

~ ZONE 5 

~ ZONE 6 

Fig, 6 - Calling Areas 
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NOTE: THIS KEYBOARD SHOWS THE MAXIMUM KEYTOPiLETTERING. EXCEPT WHERE 

SPECIFICALLY REQUIRED,THE UPPER KEYTOP CONTROLi CHARACTERS WILL NOT APPEAR 

ON THE KEYS FOR A,C, AND B(ie,THE CONTROL CHAdCTERS SOM,EOM, AND EOA 
WILL BE OMITTED). ! 
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~(;;:\ 
~~ 

~ 
~ 

Fig. 7 - Keyboard Arrangement and 
Lettering for 4-Row WADS 
Teletypewriters 
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_INCOMiNG 
JUNCTOR TRUNK 

CIRCUIT 
TRUNK I"- IOOWPM APPEARANc;.! 

S0-710!11-01 

~ I 
I 

MODEM A MODEM 8 

I ' 

DATA SUPERVISION 

CONVERTER 
TRANSLATOR 

DATA CONVERTER 
so- 710!10-0I 
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I NO. 4 TOLL OFFICE 

1 

Rr- OUTGOING TO 
r-- TERMINATING 

TRUNK STATION 

,__ 

I 

Fig. 8 - Data Converter Junctor Trunk 
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I 
I. 

,..._ 20 19 

20-
CHARACTER 

BUFFER 
STORE 

:4 ~ 
I 

j~ 

! 
I 
i 
I 

! CHARACTER 
GENERATOR 1--

~~ H 

7 TO 5 
CASE 

~ f+- TRANS-~ MEMORY 
'-ATOR 

I , 

SPECIAL 
CHARACTER 
DEtECTOR 

, . 

• r 

2. I 

~, 

PARALLEL 
TO 

SERIAL 
CONVERTER 

r .... 

RESTRAIN AND 
BREAK .LOGIC 

TO 
MOD 

3-ROW 
• . 

Fig. 9A - Converter Translator Elements 
for 4-Row to 3-Row Conversion 
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SPECIAL 
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... .. CASE 
_..... MEMORY .... 

TO 
PARALLEL MOO 

TO 4-RO ... .. w 
... ... 

SERIAL 
CONVERTER 

~~ 

CHARACTER .. .. GENERATOR 

Fig. 9B - Converter Translator Elements 
for 3-Row to 4-Row Conversion 
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--- ·--------- -·-· 

3-Row to 4-Row Translati 4-Row to 3-Row Translation 

Characters without a counterpart in the receiving 
machine and which 1 therefore be translated to,. 

SOM RU TAB VT 

FORM TAPE X OFF 

~ CNFM ALT MODE 

Characters which -ku require special translation 

LINE FEED BLANK LETTkRs EOM will be translated to 
will be translated to 1 FIGURES H 

LINE FEED NULL X ON I 
X ON will be translated to 

FIGURES H ! . BLANK LETTERS 
will be translated to 

EOM 

The clea~r signal will be 
recognized and sent out as 

EOT . 

EOT will be converted to 
a clear signal, to be sent 
to the 3-row station after 
the buffer store has been 
emptied. 

Fig. 10 - Special Translations Made by the 
Data Converter Junctor Trunk 
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~ARROW BANOS 

on W? 
., ., 

on Ill lli ...: ,.: 
...: i ., N 0 c 

...: on .... on on N N 
Cll Cll .... c N on .... 0 N ,., !! !::: N N N N .., .., 

EJ . CHAN 3 CHAN 4 I CHAN 5 I I CHAN 6 I 
, I 

·~ 3227.5 

CARRIER FR QUENCY DE MOO MOO CARRIER FREQUENCY 
4297.5 PS 4 4 3342.5 CPS 

j~ 

I on ,10 c 
N ~I ... .... c 

~ N N~ 

I RECEIVE 
I 

SEND I I 

ORIGINATING DATA SET 

FREQUENCY SHIFTING PRINCIPLE 

CARRIER FREO:ICHAN 4) 

DATA SET FREQUENCIES 

TO BE SHIFTE* 

RESULTANT NA ROW 
BAND FREOUE IES 

I 

DE MOO I F2 l MOO I F 1 l 

SPACING MARKING SPACING MARKING 

4297.5 4297.5 3342.5 3342.5 

-2025.0 -2225.0 -1070.0 -1270.0 

2272.5 2072.5 2272.5 2072.5 

Fig. 11 - Conversion of Data Set Frequen .. 
cies to Narrow Band Frequencies 
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r lo-----l.tS IEC----Irio---.......,...----- 4.05 SEC --------.-.jl 

J I I I 
I• ... ILE RING 

~~~F:. t .... ~, 1 

J ~ l'-------+----'1 .....__, ~ 
INTERCEPT 

REORDER 

Fig. 1Z - Interruption Patterns· of Call 
Progress Signals 
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Programmed Test Trunk 

THE QUICK BROWN FOX JUMPED 0 ERA LAZY DOG'S BACK 1234567890 II 
THE QUICK BROWN FOX JUMPED 0 ERA LAZY DOG'S BACK 1234567890 II 
THE QUICK BROWN FOX JUMPED 0 R A LAZY DOG'S BACK 1234567890 II 
THE QUICK BROWN FOX JUMPED 0 ERA LAZY DOG'S BACK 1234567890 II 
THE QUICK BROWN FOX JUMPED 0. ERA LAZY DOG'S BACK 1234567890 ## 
THE QUICK BROWN FOX JUMPED 0 R A LAZY DOG'S BACK 1234567890 II 

GA SEND 
78IU78IU78IU78IU 
10o/O 

FLIP 

STATION ANSWERBACK 

UNDIST 
UNDIST 
SW-DIS 
SW-DIS 
DISPAD 
DISPAD 

THE QUICK BROWN FOX JUMPED 0 ·ERA LAZY DOG'S BACK 1234567890 ff UNDIST 

THE QUICK BROWN FOX JUMPED 0 R A LAZY DOG'S BACK 1234567890 ff UNDIST 

THE QUICK BROWN FOX JUMPED 0 ERA LAZY DOG~S BACK 1234567890 II SW-DIS 

THE QUICK BROWN FOX JUMPED 0 ERA LAZY DOG'S BACK 1234567890 ff SW-DIS 

THE QUICK BROWN FOX JUMPED 0 R A LAZY DOG'S BACK 1234567890 ff DISPAD 
THE QUICK BROWN FOX JUMPED 0 ERA LAZY DOG'S BACK 1Z34567890 If DISPAD 

GA SEND 
NOW IS THE TIME FOR ALL 
15"/o 

END 

No·te 1. 

Note 2. 

i 
l 

The following control characttrs will be transmitted by the ADTL for proper 
spacing: 

Before each test sentence ~· CR NULL RUBOUT LF 
Before GA SEND CR CR LF LF 
After GA SEND . CR LF 
Before percent distortion CR LF 
After percent distortion LF 
Before FLIP CR LF 
After FLIP • LF 

Before END I CR LF 

A repeated sequence of the four characters, 78IU, is recommended for sending 
from the station to accomplish the purpose for which the characters R Y have 
been used in the 5-level code. 

1 
The 78IU combination will exercise the selecting 

mechanism and provide a good transmission test. The ADTL will measure ariy 
series of characters, howevezi. 

Break-Controlled Trunk 
I 

The following sentence and sp~cial suffix will be transmitted repeatedly by the 
break-controlled trunk: 

THE QUICK BROWN FOX JUMPED OViER A LAZY DOG'S BACK 1Z34567890 ff (&t$,.) 

Fig. 13 - Copy Received at Station When 
Tested with an Automatic Data 
Test Line (ADTL) 
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