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1. GENERAL 

1. 01 The 81Dl system is an aut omatic t ele type -
writ er message switc hing system desi gned 

to provi de effi cien t and rap i d handling of 
messages between the va:riou s stati ons on an 
extensiv e priva t e lin e teletypewr iter network 
in volving sever al lines and a JDUltiplic i ty of 
st ations. Both long di st ance line s and short 
or local lines may be inclu ded. Provision i s 
made for operat ing the long line s on a duplex 
basi s with several stations on each l ine if 
desired . Local lines may also be operate d on 
this basis but provi sion is made f or s impler 
connec ti ons to local lines t erminating in a 
sing l e stat i on. 

1. 02 All lines terminat e in a swi tching off ice 
(Fig . l) . There may be sever al switc hing 

offices i n a sys tem, in which case the swit cha 
ing offices are i nterconn ecte d by trunk s . 
These switching off ices contain th e switching 
equipment for guiding messages t o th ei r desti ­
natio n and inclu de machines for handling 
messages to and from th e office as well as 
machines f or . sto ring messages br i efly whil e 
switchi ng operation s ar~ performed . Arrange­
ments are provided at each switching off ic e 
f or general supervision and control of tr affic 
fl ow on th e net work. 

1.03 The entir e system functions in such a 
manner that a message may be sent from 

any sen ding t eletypewr iter and recorde d on any 
desire d receiving teletypewrite r or group of 
teletypewrit ers in t he network without requir ­
ing manual handling ot her than t he or i ginal 
perfor at i on of tape at t he sending station and 
the removal of the typed message from t he re ­
ceivi ng machine or machines to which i t was 
directed. The switching operat ions are en­
ti relY automatic and are under th e control .of 
dir ecting characters punched in th e original 
tr ansmi t ting tape at t he head of each message 
and end- of -message characters punched at the 
end of each message. 

1. 01. Safeguards are provi ded to prev ent loss 
of messages in case of ·trou ble . Trouble 

-conditions are quic klY call ed to atte nt io n by 
various alarms th roughout the system . These 
al arms in di cat e to operating and mainten ance 
personn el the existe nce and locat ion of tro uble 
and other itTegula rit ies which mi ght othe rwis e 
cause lo ss of messages . 

1.05 One of the early applica t ions planned 
f or t he 81Dl system i s a nationw i de net ­

work for American Ai r lin es . As planne d thi ,s 
system involves t hree switching offices , l o­
cated at 1/ew York, Chicago and Euless, Texas, 
and serv ing sta tions at about 126 loc ati ona 
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throug hout th e United States . A layout of i t s 
system is shown in Fi g. 2. 

{A) Impr oved Features of 81Dl Syst em 

l . o6 The 81m syst em r epresents an expansion 
and improvement of the 81Cl sys t em now 

in service fo r five large pri vate li ne t ele ­
typewrit er customers. The 81Cl system provi ded 
for t he r api d handling of messages but wit hout 
provision for the special handling of ur gent 
messages . It provide d for hand1 jng a limited 
amount of JDUl ti pl e address t r af f ic and t he 
switching office was arranged for a maxinun of 
30 i nput and 60 output pat hs on a stand ard 
basis , although two l arger offi ces were 
inst alle d on a specially engin~e re d basis. 

1.0 7 The 81Dl sys t em provi des new and improved 
fea tures as f oll ows : 

(a) A swit ching off ice wit h a maximum of 6o 
input and 100 outpu t path s . 

(b) The pickup and delivery of urgent mes­
sages on an expedited basi s. 

(c) The handling of relatively large volumes 
of mult ip le addre ss traffi c . 

(d) Means on JDUlti-station lines for a con-
stant checking of t he lin e facilities as 

well as the operati on of s ta tio n control 
arrangements on these lines . 

( e ) Means f or preve nt ing the loss of messages 
bearing invalid codes on mult i -st a t io n 

outgoing lines . 

(f) Aut omatic address arrangem ent s for out­
lying stations. 

(g) ·t1ulti ple trunks between switching off ices . 

(h ) Speeded-up switching functi ons a t the 
switching office and a more equi table 

di s t r i butio n, t o al l inputs , of access to 
common switching appar at us . Also more uni ­
form distribution of load over an outgo ing 
group of trunks or local outlet circui t s . 

(1) Improved cro ss-off i ce transmission and 
cross - office monitor i ng arrangements , 

made possible by electroni c hub circuit 
cross-office transmiss io n. 

(j) Improved maint enance arr angements • 

(k) Greater intercept capac ity . 

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

1,08 Automatic switching systems are a<lvan-
tageous for use f or heavy duty services 

involving long distance lines where at le ast 
several dif ferent .line circuits are included 
and there is a need for passing a considerabl e 
volume of traffic between ci rcuits. In earlier 
arrangements, this relaying of traffic has been 
done either by manual r ecopying of t he messages 
or by the manual handling of perforate d tapes. 
ln some later arrangements messages received 
in perforate d tape fonn are re l ayed by opera­
tors who read the address and push a but ton to 
dir ect the mess age to the proper c i rcui t . 

l,09 The automatic switching of messages, as 
done in the 81Cl and 8101 systems , has 

the follo wing advantages as compared with such 
manual relay methods : 

(a) It eliminates ruch operating la bor a t 
relay off ices . 

(b) It provides faster and more uniform speed 
of service. 

{c) It permits effic i ent use of l?ng orulti­
point duplex circuits up to a point ap­

proach ing their full capaci ty. 

(d) It can accommodate wide variations in 
load through a relay center wit hin i t s 

capaci ty, and al.so temporary overloads, 
without changes in operat ing personnel. 

(e) Automatic operat i on is less susceptible 
to errors in handling traf fi c , To this 

end the 81Dl. system is reinforced by auto­
matic supervisory features , message inter ­
ception means, and al3I'IIIS to avoid dif fi cul­
ties from machine or circuit troubles or 
from operator errors. 

{f) The automatic bandl.ing of multiple ad­
dress and group code messages greatly 

expedites them and saves rm.ich labor. 

(g) Each message is deli vered only to the 
station or stations to which it is 

directed, even on multi-point circuits. 

(h) It provides efficient and economical 
means for local delivery of messages fr om 

switching offices or station selec t ors to 
machines located in nearby buildings or of­
fices vhere such messages are ultimately used . 

(i) It provides for full control and super-
vision of the traffic now from switching 

offices, including means for automatically 
intercepting and later transmitting messages 
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for sta ti ons whic h may be temporarily closed 
or out of service for any re asons, 

1.10 In appl i cations of 81Cl sys tems made to 
date, the average message length has been 

bet ween JS and 60 words. For messages of such 
length automatic switching has been foond very 
desi rab le. The shorter t he message leng th the 
gr eater is the advantage of automatic switching . 

l,ll The indica ti ons are t hat the 8lDl system 
will find appl i cation for large indus­

tr i al concerns , merchandising houses , manufac­
turing and distr ibut ion organiza t ions, a;i.r 
lines, and others who have offices in wide ly 
separated cities wit h a need for m tual in t er ­
change of messages among th ei r various offic es 
on a rap i d and ef f icie nt bas i s. 

l , 12 The first cost ins talle d of t he common 
equipment, including power supply, 

required for a switching office is quite ap­
prec ia ble, so that in general , this kin d of 
switching system will find its main fiel ds of 
appl icat ion in networks involving more than 
> mult i -point lines connect ed to one switching 
office and i n extensive networks involving more 
t han one switching offic e . 

{C) General Features of Syst em 

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

(a) It may invol ve one or more switching 
offices . Where there is more than one 

such office th ey are connected by di rect 
trunks which do not have way stations. 

(b) A total of 400 directing codes i s avail -
able for ass ignment in any one network, 

Accordingly, a network might inclu de up t o 
400 stations identified by individu al two­
character codes, or somewhat fewer stat ions 
if some codes are used for multi pl e address 
and group codes. A maximum of 200 individu­
ally coded stations can be served by one 
swit ching office, only ten firs t characte rs 
being available for these st at ions. 

(c) Any mlti-point line may have connected 
to it up to a maximum of 10 sending and 

10 receiving stations i n addi t i on to the 
switching office . Such lines must be oper­
ate d on a full duplex basis and are limited 
to using only 6 first code characters and 
16 codes in all. 

' 

(d) The limit on the number of multi-poin t 
lines that can be served f rom one switch­

ing office is usually determined by the 
Jllll'llber of cross-office transmission paths 

'-._,,/ 

• 
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t hat can be provi ded and by their apportion­
ment, 6o paths being t he maximum. These 
paths repres ent inputs to th e regular l ink 
circuit and are ass i gned to the horizontals 
of t he crossbar switc hes. One such path is 
requi red for eac h line , but since one path is 
also required for each incoming tnnk , each 
originat ing station and each willful in t er­
cept, the line capacity is governed by t he 
needs for paths for the latter purposes and 
usually is taken at about 35 lines . 

( e) In some cases , however , the line capacit y 
of a switching office may be contr ol l ed 

by the maximum number of outle ts availab le 
from the link ci rcuits, r ather than by the 
maximum number or assignment of cross -off i ce 
t ransmission paths . These outlets are as ­
signed to the vertic al s of the cro ssbar 
swi tche s, and the max.irm.un number of ver ti cals 
in ei t her the r egul_ar link circu it or the 
multiple address link circu i t is 100 , In the 
regul ar link circu it t wo to six verticals are 
needed for a multipl e address posit ion. In 
addition , one vertic al is requi r ed for each 
local out let station , mult i -channel trunk 
path, willf\JJ. in tercept mach.ine or miscel­
laneous intercept machine, and t-,.,o are re­
quired for each outgoing line or single 
t runk. Simil arly , in the case of t he multi­
ple address link circuit, one vertical is 
require d for each local outlet station , 
multi-channel trunk path , and llllllti ple ad­
dre s s in t erc ept machine , and t wo vert ic als 
are required for each out going l ine or s i ngle 
trunk oxcept when urgent message arrangement s 
are provided, in whic h case thre e are needed . 

(f) Arry lin e may be operated at eit her 60 or 
7S words per minute. All cross - offic e 

t ransmission , transmission from switching 
office sending posit i ons , and tr ansmission t o 
loc al outlets and multiple trunks is a~ 
75 words per minute . 

(g} All sending on the system llllS t be on an 
automat ic basis f rom perfo rated ta pe. No 

provision is made for direct · keyboard sending. 

(h) The sending from the various stations on 
a multi-point line is under the control 

of t he switching office . Sending from any 
s tation on the liae will be automatically 
started in its rota ti on sequence. 

(i } Messages that are received from lines are 
recorde d in perforate d tape form by 

re perforator-transmitters at t he switching 
office , then transmitted t hrough a crossbar 
switc hing system to similar machines associ ­
ated with outgoing line or single trunk ci r ­
cuits where t hey are again recorded in 

• 
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perforat ed tape form for retransmission on 
th e required circuit when i t is available, 
This double s to rage system permits t he lin ee 
to operat,e at either of t wo speeds as pre­
viously mentioned but t he same principle 
does not apply to the local out let s or rul.­
t iple trunks which are directly connecte d to 
the switching unit and, accord i ngly , must 
opera t e at 75 words per minute . 

(j} Provision is made for the handling of 
both single address and multiple address 

messages . This incl udes assigning each re­
ceiving st ation an individu al two-let ter 
code which 1"1St be us ed as a direct i ng code 
preceding s ingle address messages for this 
stat ion . 

(k) All multiple addre ss messages are pre -
ceded by a comon mult ip le addr ess code 

and may th en in clude as many individual sta­
tion codes as desired or a group code or any 
combination of these . The multiple address 
code will carry the message t o separ at e 
machinery in the switching offi ce which t alces 
care of its proper dis tributi on to t he var­
i oua line s tha t ar e involved . 

(1) Message in ter cept ing moans are provided 
at the switching office: 

(l) To in t ercept automatically and record 
in perforated tape f or manual handling 

any messages having codes not valid in the 
sys t -em. 

(2) To intercept willfully all single 
addres s messages for any sta t io n or 

group of stations and rec or d t hem in a 
perfora t ed ta pe for aut,omatic retransmis­
sion when i t i s desired to release t hem. 
This feature i s contr olle d by keys lo cated 
in the control board . 

(3) To intercep t willt'ully all multiple 
address and gro up code messages f or any 

stat i on or group of stations and record 
t hem in a perforated tape for manual han­
cll.ing and retransmiss i on when it is desir ed 
to release them. This f eature is con ­
trolled by t he same keys as in (2) above. 

(m) The minilllum time required for a character 
t o PM S thr ough the switching office when 

circui t s are available i s le ss than one sec ­
ond so t hat under fa vorable conditio ns a· 
message ""IY be completely del i vered at its 
des t ination a few se conds after it has been 
sen t. Except under bad overload condit i ons 
or possibly in the case of multip l e address 
messages the messages would normally be de­
laye d not more t han a few minut es in trans ­
mission through the switching off ice. 

Page 5 
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(n) Optional ar r angements are avai lable to 
pi ck up certain messages i n out lying 

s tation transmitters on a priority basis 
before regular (non-priority) traffic is 
pi cked up. 

(o) Optional arrangements are available to 
handle urgent mess ages across the off ic e 

t o outgoing l in es and single outgo i ng t runks 
on an expedite d basis . These messages, which 
carry a spec i al urgent message code ahead of 
t heir regular code or codes , are handled 
throug h th e multi ple addre ss posit ion to an 
additi onal reperforator -t ransmitte r on 
heavil y l oaded outgoing lin es or sing l e 
t runks. These reperforator -transmit ters are 
gi ven great er opportun it y to t rans mit t heir 
ur gent messages to the lines or trunks t o 
which t hey are assigned than are the two 
regular machi nes . 

(p) Arrangements can be made so tha t messages 
having certain direc t ing codes are han ­

dl ed on a controlled basis so as to be trans ­
mitted throug h switching off i ces in such a 
vay as t o mini mize del ay of uncont rolled 
messages . 

{q) Automati c addres s arr angements are avail -
abl e where by messages can be addressed 

automati cal l y at outl ying stat i ons by t he 
operat ion of keys . 

(r) The cont i nuit y of th e mult i -st at i on l ine s 
and t he operation of t he station control 

arrangements are automati call y checked aft er 
each in coming tr ansmission and any fa i lur e 
al armed at the switching offi ce. 

(s) flne receive r at each station control 
poin t can be opt ionall y arranged t o re­

cei ve messages wit h non-vali d codes for its 
lin e as well as it s own messages . 

(t) Arrangement s known as supplement ary 
multiple addres s equipment, are avail ­

able for automatical l y breaking down 2, 3 and 
4-a ddre s s messages rec eiv ed at a s wi tc hing 
office int o 2 mess ages, 3 messages or li mes ­
sages each carrying a single code for rurther 
swit ching. 

(u ) Testi ng and main tenance arr ang~~ents are 
pr ovide d, including means for mo, tor ing 

lines and loops as well as al l input s and 
output s of c ross -of f'ic e paths. 

(v) All ci rc uits i n t he switc hing off i ce ex-
cept the alarm circuit are plug -connecte d, 

using mult i -poin t plugs , so t hat i n case of 
circuit or equipment trou ble spar es can be 
quic kly subs t it uted to res tore servic e . 
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(D) Security Against Loss of Messages 

1.14 Assurance agains t the loss of messages is 
of vi t al import ance to th e user s of 

switching systems . Aut omatic switching systems 
ar e le ss subject than manual systerns to one of 
the greates t source s of message loss which is 
human error, but they are not inrnune to the 
possibilities of human error . They ar e al.so 
open t o poss i bl e message loss due to line 
fail ures , machine fa i lu r es and svitching equi p­
ment f ailures . 

1. 15 While proper design of machinery and ci r -
cuit s , good maint enance , especially of 

the preventive type , and adequat e ope,::ator 
t rain i ng and supervision may reduce to a-mini ­
Jmllll t he probability of message l oss on a syst em, 
t roubles and errors will occur and messages 
will be l ost unle s s some means is provide d for 
discover i ng that a message is in t rouble . It 
is of great importance al so that when such con­
dit ions exis t they be br ought t o t he atten t ion 
of the operating personnel forcibly and as 
qui ckly as pos sib l e so tha t they can be cor­
rected and the message contiimed on its way to 
pr oper ult imate delivery with a minimum of lost 
time . This time factor i s of extreme i mpor­
tance in the case of air line s where a delay of 
eve n a very few minutes somet imes ca.n not be 
tole r ate d. 

1. 16 Several met hods of message checking ar e 
used today on swit ching syst ems and in 

commercial t el egraph practice . These methods 
are based on numbering t he messages and c heck­
ing their delivery from the numbers. Message 
rrumber·ing also provide s a means of message 
iden t ificat ion and is very useful f rom th i s 
poin t of vi ew. Furt her , it provides a ready 
.means of counting messa ge s for t raf fic s tudi es 
and account ing purposes . 

1 . 17 Two general types qr message numberi ng 
ar e bei ng widely used . These are point ­

t o- poi nt numbering, wherei n a mes sage carri es 
its origin al number all the way t o i t s dest i ­
nat io n, and channel numbering, wherei n a mes­
s age has a new s equential number added each 
time it i s transmitted over a comunicati on 
channel . Both of th es e metho ds requir e con­
sider able cl eri cal time for keeping recor ds 
and excessive usag e of lin e and swi t chi ng appa­
r at us t ime for periodic checks or number trans ­
miss i ons . Ne it her provi des a quic k means of 
dis c overing th e lo ss of a message , and i t may 
be many minutes or even hours bef ore t he oper ­
at i ng personn el knows tha t a message is lost . 

1. 18 In vi ew of the seriousness of message 
l oss and t he necess ity for r apid di s ­

covery of t rouble condi t ions, t he 8101 system 
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has been desi gned to r educe gre atly the prob­
abili ty of message loss and al so to alarm 
t rouble conditions t o a degree far beyond t hat 

Condit ion That Might 
Cause Messag e Loss 
or Serious Delay 

(a) Subst itu t ion by originating operator 
of a dif feren t valid code for t he 
proper code in a message. 

(b) Presenc e of an invali d code in a mes­
sage, caused ei t her by error on the 
part of originating operator or by 
garbling between point of origin and 
switching office . 

(c) Failur e to use end-of-transmissio n 
signal . 

(d) Incoming line or trunk goes open. 

(e) Incoming ml.ti-station line closes 
down. 

(f) Incoming line reperforator - transmit ter 
(or 1S RO machine when used) not re­
sponding to signals . 

(g ) Tape not feeding throu gh punch blocks 
on incoming rep erfo r~tor - transmitter . 

(h) Low tape supply on i ncoming 
reperforator-transmitt er . 

(i) Torn ta pe at transmitter of i ncoming 
reper fo rator -tr ansmitter . 

(j) Fai l ur e of switching off ice opera t or 
to provide sufficient tape at origi­
nating st ation to feed end-o f -message 
signal through transmitter . 

(k) Torn tape during transmission of mes­
sage from originating sta ti on. 

(1) Failure of end-of-message signal to 
appear on multi - sta t ion incoming line, 
no tape avail able to send ill incoming 
reperforator-transmitter and no inco m­
ing signals for laS seconds . 

(m) Failure of a director to complete its 
connecting function. 

S&:TION P70. 6oli 

provided f or in the 81Cl system . The security 
provisions in the 81m syst em are summarized 
below: 

Indication or 
Automatic Actio n 

(a) Delivery of message at wrong st ation. 
(I t is the responsibili ty -of the r e­
ceiver of such a misdirected message 
to take appropria te action . ) 

b) Message appears on miscellaneous or 
Jllll.tipl e address in tercept, wit h 
visual and audible al arm at switc hing 
off i ce . 

(c) Automati c end- of - transmission after 
4S seconds . 

(d) Visual and audible "Line Trouble 11 

alarm at switching office . 

(e) Visual and audible "!lo Response" 
al arm at swi tc hing office on next 
t ransmitte r star t attempt. 

(f) Visual and audible "Machine Trouble" 
al ar m at switching off ice . 

(g) Visual and audible "Machine Trouble " 
alarm a t switc hing office . 

(h) Visual and audible "Tape OUt" al arm 
at switching office . 

(i) Visual and audi ble "Tape 0Ut" and 
"Direc tor Tie- up" alarms at swi tc h­
ing office . 

(j) Vis ual and audible "Directo r Tie -up" 
alarm at swit ching office af t er 
30 seconds. 

(k) Visual and audible "Direc tor Tie -up" 
alarm at switching office . 

(1) Automatic generation and tr ansmiss i on 
of end- of -mess age signal across of­
fice . (This is to clear t he t ie - up 
of the cross -office path whic h may 
involve a number of out le t s . ) 

( m) Visu;u and audible "Dir ecto r Tie-up• 
alarm at switching office . 
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Condition That Might 
Cause Message Loss 
or Serious Delay 

(n) Failure of sequenc e circuit to com­
plete its functions in 3 seconds . 

(o) Attempt by director t o make a double 
connection across office . 

(p) A cross - off ic e path has been estab ­
lis hed to a reper fo ra t or-trans mitter 
and it fai l s t o respond t o signals 
or th e tape fails to feed through 
t he punch bl ocks. 

(q) A cross of fic e path has been es tab ­
lis hed to an in t erc ept t yping r eper­
for ator or t o a 1, RO or typing re ­
perfor ator of a lo cal out let equi pped 
with machine alarm and t he machine 
fails t o res pond to signals . 

(r) Low t ape supply i n reper fo ra tor ­
· tr ansmit ters and t yping reperfora­
t ors re ached across office. 

(s) Supplementary multip le address equip ­
ment fails to complete i ts functio ns . 

(t) Torn ta pe at transmi t ter of any 
re perfo rator-tranami t ter reached 
acro ss offic e . 

(u) If any character other t han "Letters" 
follows a "Figs . H" in trans1nissio n 
to an outgoing lin e or single channel 
trunk. 

(v) Power f ail ure at a local out let sta­
tion not equipped wit h machine alarm . 

(w) Open outgo i ng mult i -station line . 

(x) Open single station l ine or line to 
local out let . 

(y) Open outgoing t runk . 

(z) Clos ed down multi-stat io n outgoing 
lin e or failure of SOTUS unit to op­
era te or sending statio n t o send when 
ta pe i s avail able . 

(aa) Code mutilate d after being swit<:hed 
to multi -sta ti on l in e. 
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Indication or 
Aut omatic Action 

(n) Vis ual and audible "Director Common• 
alarm at switchin g office . 

( o) Visual and audible "Director Ti e-up" 
alarm at switching office . 

{p) Vis ual and audibl e "Dire ctor Tie-up" 
and 11Tape Out " or "Machine Trouble" 
alarms at the switch ing office . 

(q) Visual and audib le "Director Tie -up• 
and "Machine Trouble 11 alarms at th e 
switching office . 

(r) Visual and audi ble "Tape OUt" alarm 
at the switching office and automatic 
busy place d on path at end of th e 
message . 

(s) Visual and audible "Sequence" alarm 
at switching office. 

(t) Visual and audible •Tape OUt" alarm 
at switc hing off ice. 

(u) Visual and audi ble "Tape Out" alarm 
at the switching offic e . 

(v) St at ion made busy automat i cally . 

( w) Visual and audible alarm at all sta­
t ions to whic h th e line is open. 
(See also ( z).) 

(x) Receiv er runs opon. 

(y) Visual and audible "Line Trouble" 
alarm at switching office at rec ei v­
ing end of trunk. 

(z) Visual and audible "No Response" 
alarm at switching office on next 
t r,msmitte r start attempt. 

(aa) Visu al and audibl e alarm and message 
prin t ed at all master stations on 
line if option is used. 
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Condition That Might 
Cause Message Loas 
or Serious Delay · 

(a b) Sending atation has been stopped by 
an emergency stop. 

(ac) Attempt to turn off station control 
power when SOTUS is in deactiva t ed 
conditi on. 

2. GENERAL OPERATION OF SYSTEM 

{A) Operating Pri nciples 

2. 01 The gener al operation of t he system is 
based on th e us e of one or more two­

letter direc t ing codes (hereinafter referred to 
as directing codes) at the beginning of each 
message to dir ect it automaticalJ.y throug h tho 
system to its ultimate destination . Release of 
the switching pat h is effected by the use of a 
second, two-character, end-of-message code at 
th e end of each mesaage. The general scheme of 
operation vill be explained with r eferenco to 
the system di3gram fo r American Airlines 
(Fi g. 2), following the course of four typ ical 
messages : first , a sing le address regul ar 
message; socond, a regular multiple address 
message; thir d, a regular group code message; 
and finally , an urgent message. 

(B) Regular Single Address Message 

2. 02 Assume Providence has a message t o send 
to Roanoke. The Providence operator 

perforates a tape including , fi r st, th e Roanoke 
directing code at the st art, th en the mesaage, 
and, finally , the end-of -message code. This 
tape is inserted in the Provi dence tr ansmitte r 
and when t he tranami t ter ia started in response 
to control signals from t he Now York swit ching 
office , the message will be t ransmit ted to 
New Yor k, where it vill be rece i ved on a 
reperforator-transm itte r . 

Note : The reperforator - transmitter (s ee 
Fig. J) is a key inst rument in the switch­
ing office and consis t s of a typing reper­
for ator , as a receiving element, cl osely 
associated with a pi voted typo transmi tter 
for resending the re ceived signals from the 
perfo r ated t ape. The resending may be 
delayed and tape may accumulat e between the 
transmitter and reperfo rato r but the trans­
mitt er can, through its pi voting action, 
creep up the tape and aend out th e last 
code combina t i on which has been perfora t ed 
so that nothing i s left s t ore d in t he 
machine. 

SECT ION P70. 604 

Indication or 
Automatic Action 

(ab) Vi sual and audible "Emergency Stop" 
alarm at atation stoppe d or at last 
st ation to have sen t. 

(ac) Power will not tur n off until end­
of-message signal is received . 

2. 0J Assuming t here is no accumulat ion of per-
forated ta pe i n t he reperforator­

tran smitt er at New York, t he transmi tt er will 
read the dire cting code character s and, through 
t he action of relay and crossbar switch i ng 
equipment, wil l s et up a t ransmission pat h 
across t he New York off ice to an available one 
of two similar rep erfor ator -tr ansmitters asso ­
ciated wit h the outgoing line serving Roanoke. 
The dir ec ting code, message and end-of -message 
signals will then be transmit t ed across the 
office to the outgoing line reperfora tor ­
tr ansmitter . The end- of - message code will 
cau.se the cross-office Connection to be 
released . 

2.04 The message is now in the outgoing l ine 
reperforato r-tr ansmit ter, ready fo r 

transmissio n as soon as any messages that have 
preceded it and are likewise waiting for t rans­
mission have been cl eared . At this time, the 
directing code and message will be sent on the 
Roanoke line and throogh t he act ion of a sta­
ti on sel ector unit l ocated in tho Roanoke of­
f ice the di rec ting code will cause the Roanoke 
receiving teletypewriter to be connect ed and 
t o record the message. The "Line Feed" signal 
which normally foll ows the single addreas code 
se rves as an end- of-address code and prevents 
further stat i on sel ection . 

2.05 At other stations on the Roanoke lin e, 
similar station selectors are in action 

but, th e direc t ing code being f or the Roanoke 
st atio n only , these ot her stati on selectors 
keep t he other stations in a non-printing con­
di t ion . At the end of t he message th e end- of­
messago code wil l disconnect the Roanoke tele ­
typewriter and res t ore i t to a normal non­
printing conditi on. 

(C) Multiple Address Message 

2.o6 Assume t hat Provi dence wishes to send t he 
same message to Roanoke, Peoria, and 

Los Angelos. The message i s f i rst perforated 
in t ape by t he Providence operator as previ­
ously described except for the dire cting code. 
In thia case the directing code• will consist 
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of (l) a two-characte r code to indicate that- it 
is a multip le address message , f oll owed by the 
dir ecting codes for (2) Roanoke, (3) Peoria, 
and (4) Los Angeles and the "Carriage Return" 
and "Line Feed11 s ignals to start the message . 

2.07 The message is transmitted to New York 
and received there on a reperforator­

transmitter as befo re. In this case , however, 
when the transmitter r eads the first two 
characters indicating a mul tiple address mes­
sage, it will establish a cross -office path to 
a reperfora tor-tr ansmitter in th e multiple 
address equipment . All directing codes and the 
message are then sent across offic e to this 
lllll tiple address equipment and recorded there . 

2. 08 The multipl e address equipment has its 
own directing circuits with separate 

paths to the outgoing line reper forat or ­
transmi t te r s. Thus, when it re ads the direct ­
ing codes of this message a path i s first 
es t abli shed to a reperforator-t ransmitt er fo r 
the Roanoke outgoing line and t he Roanoke di ­
rec ting·code recor ded on it . This -path is 
held but blinded while a path is establi shed t o 
an out going trunk . reperforator -transmit ter for 
Chicago . A multiple address code is then auto ­
matically sent on this path fol lowed by the 
Peori a code . This pat h is then also held and 
blinded while a path is est ablis hed t o an out­
going t runk r eperforato r - tranarni t ter for 
Euless . A multip l e addr ess code is th en auto­
matically sent on this t runk fQllowed by the 
Los Angeles code . The "Carriage Ret urn 11 signal 
t hen serves as an end- of-address indi cat i on for 
the rul ti pl e addr ess equipment , and the 
r eperforator - t ransmitters to the Roanoke line , 
the Chicago trunk and the Euless t runk are un­
bl i.nded ·and made responsiv e so as to record the 
"Carriage Return," the message and t he end-of ­
message signals . The end-of-message signal 
causes dis connoction of the cross-office paths 
in th e !lew York office . 

2.09 The message i s then sent to Roanoke as 
before and separ atel y to the Chicago and 

Eules s swit ching offices where it is agai!I re ­
corded on reperfo rator-transmitte rs . As in the 
New York switching off ic e, th ere is also multi ­
ple address equi pment in the Chicago and Euless 
of fices to which this message will be di rected 
1n a similar manner and whence it will be re­
trans mitted to reperf orator-transrrci.tters for 
the out goi ng lines t o Peoria and Los Angeles . 
From these uni t s , i t will be sent on these 
lines and recorded at the stations at Peoria 
and Los Angel es , each of whic h has a station 
s elector , similar to the one descr i bed fo r 
Roanoke, t o di r ect the message to the desired 
t eletypewr it er . 
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(D) Group Code Message 

2. 10 Assume there i s a considerable volume of 
messages from Providence to the same 

thr ee stations in Roanoke, Peoria and 
Los Angeles as described for the multiple 
addres s message . This group of stat i ons might 
t hen be ass i gned a single t wo-chara ct er group 
code , for example, 11CL. " In perfO'I'ating the 
original tape in Providence , the operator 
would use t he t wo-charac ter llllltiple address 
code previous ly menti oned, foll owed by the 
group code 11CL11 which, when received in 
New York, would direct the message to the 
multiple address posi tion whence it would be 
autom ti catly direc ted to t he Roanoke line , 
the Chicago trunk and th e &lless trunk. The 
station selector at Roanoke would also bear­
ranged to cut on its receiving machine on 
recep t ion of t he "CL11 code as would the stat i on 
selectors at Peoria and Los Angeles . When the 
message was received in Chicago and Euless, it 
would likewise be di re c t ed t o multiple address 
positions and from them to the Peoria and 
Los Angoles outgoing lines, so that from t hi s 
one group code addr ess it would automatically 
now through t he sys t em and be recorded at the 
three ultima t e des tinati ons whi ch had been 
preassigned to be r eached by any message 
carrying the directing code "CL." 

2. 11 In similar manner, messages may now from 
any one poin t in t he system to another 

point or points ru, determined by t he directing 
codes preceding the messages . 

(E) Urgent Message 

2. 12 Assume Providence vishes to s end an 
urgent message to Roanoke. The Providence 

9perator perforates at.ape including, first, a 
two-character urgent message code, follo wed by 
the Roanoke directing code , the message and the 
end-of-message code. Since Providence has a 
requirement for se nding urgency .messages the 
transmitting stati on is equipped with a pri­
ority key . The Providence operator inse rts 
t he tape in the transmitte r and operates the 
pr i ority key. The translllitter will be st arted 
by control signals f rom t he New York switc hing 
office before any other transmitter on the iine 
with reg11lar messages is started and t he mes­
sage will be transmi tt ed to New York where i t 
will be rece ived on a repe.rforator - transm:itter 
as before . In th i s case when the transmitter 
in th e New York switching office re ads th e ­
urgent message code , it vill establish a con­
nection to one of a group of reperforator­
transmitters assigned to urgent ffll9SSa,ges in th e 
mult ip le address equipment . 

·' 
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2. 13 The 11>1ltiple address director will serv -
ic e t hi s message ahead of re gula r mes­

s ages wai ti ng in other reperforator-t rans:rnit­
t er s of th e mult ip l e addre ss equipment. If 
the Roanoke l ine is a heavi ly loa ded lin e a 
third outgoing reperforator-transmitter for 
urgent message s onl y will be provided on that 
line . The mu1tiple address arrangements will 
establish a connect ion to this third reper ­
forator-transmitter and send the Roanoke code , 
the message and t he end- of -message code to it , 
The third reperfo rat or-t ransm:itt er i s acco rded 
gre ate r opportunity to t ransmi t to t he line 
than t he two used for regul ar messages and will 
t ransmit the message to Roanoke as before . 

2. 1.J.i Urgent mult ip le address messages are 
handled in the same way except that sev­

eral. outgoing lines or t runks are s ele ct ed as 
described under (C) . When an urgent message i s 
sent to a trunk i t i s preceded by an urgent 
message code to identify it as an urgent mes ­
sage at t he next switch i ng office , 

(F) Typical Facil ities Used 

2. 15 Typical facilities : used to accomplish 
these purposes in a switching office and 

on its connect ed lin es are shown i n bl ock dia ­
gram form in Fig . 4, This diag r am shows a 
multi -point line , a single station line , a 
sing l e channel trunk and a multi - channel t runk, 
all connected to a switching of fice which has 
an originating sta ti on machine, local outlets , 
intercept machines , a rm.1ltiple address posi ­
tion , includ i ng group code equipment , and 
supplementary mult iple address equipment. The 
heart of the switching office is the crossbar 
switch (designated "LINK" on t he figure) which 
s erves to connect i ncoming line or originating 
station positions to the proper outgoing line, 
local outlet , intercept or mu1tip le address 
positions . 

2.16 The specific functions of the various 
circuits and equipment shown on th is di.a ­

gram will be explained later , In general , 
however, messages receiv ed from incoming line s 
are recorde d in perforated tape by the reper ­
f ora to r- t ransmitter . The t ransmitt er sect i on 
of this unit i s connected to a directo r which 
reads and interprets the direc ti ng codes and, 
when given permission to act by the sequence 
circuit , establishes a connection t hrough the 
link to the called - for outlet or multiple ad­
dress position , and causes transmiss i on of the 
message . The reading of the end-of -message 
code by the di recto r causes the link connection 
to be broken down, The multiple address posi­
t ion also inclu des a dir ector and c i rcui t s for 
making multip le connections di rectly to any 
desired gr oup of out going li ne, t runk or local 

SECTION P70.6o4 

out le t machines as require d fo r pr oper delivery 
of the message to its variou s addresses . 

(G) Directing and Other Codes 

2.17 Directing Codes: Of the 32 available 
t ele t ypewriter sele ct ions , 20 have been 

se t aside for use in two-characte r di recting 
codes as follows : A B C D E F G I J K L H P Q 
R S U W X Y ( all le tt er s except H M O T V Z), 
Only letters of t he alphab et are used for di ­
recting codes, selections such as "Carria ge 
Return , 11 "Line Feed , 11 and other functions hav­
ing been consid ered unsuita ble for the purpose . 
The lett ers TOM and V are not use d because 
they are subject to accidental production i n 
the system due to a hi t on an idle line , and 
the characters Hand Z are us ed fo r ot her di­
rec ting funct i ons on incoming lines to a 
swit chin g office equipped lli th a r eceiving 
t eletypewr i ter to record terminat i ng messages . 

2.1 8 Z i s use d as a second character (to fol -
low any first charac te r chosen from t he 

above group of 20 to repr esent the switching 
office) and serves to connec t the incoming line 
to th e recei vi ng teletypewriter for reco rding 
th e message, and t o bl i nd the incoming line 
repe rfora t or-t rans mit ter so i t will not record 
th e message. H i s used as a second characte r 
(to follow t he same fi r s t character chosen 
above to repr esent t he switching office) and 
serves to make both t he receiv ing teletype ­
wri t er and th e reperforator - transmi tt er effec­
tive to record t he incoming message so that i t 
may also go to th e other addresses throug h the 
switching equipment. 

2. 19 End-of -Message Code: The end- of -message 
code which has been previo us l y ment ioned 

is made up of t he three characters , FIOS H LTRS. 
This reacts throughout the system to release 
switch i ng paths which have been establis hed and 
to ale rt them for resetting in acco rdance wi t h 
the di recting code which will prece de the next 
message . 

2. 20 End-of -Tr ansmission Code: For efficient 
opera t ion of multi- point li nes, it is 

desirable to have a signal received at t he 
swi tching off i ce immediate l y upon completion of 
the transmission of messages f rom one st ation 
so that , without delay , signals may be sent to 
start the t ransmitter of another s t atio n on the 
line . To accomplis h t his , it is necessary for 
the operator at the outlying poi nt to perforate 
a special end- of- trans mission code in t he t ape 
containing th e messages to go in one transmis ­
sion and then to tear off the t ape eight LTRS 
characters after i t. The transmitter is 
equipped with a tape out pi n to det ect when the 
ta pe has run out and to sto p t he transmitter so 
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that following the sending of this end-of­
t r ansmission signal about two LTRS characters 
will be sent and the transmitter then stopped . 
The end-of-transmission code consists of the 
two characters H LTRS (imnediately after FIGS H 
LTRS at the end of t he last message} and should 
be followed by eight more LTRS signals on the 
tape. 

2.21 Desirable Start-of-Transmission Signals : 
While not technically necessary, i t is 

desir abl e to start each new tr ansmissio n from 
an outlying station with an end-of -message code 
FIOS H LTRS, preceding t he firs t di r ecting code 
for a message. This is t o insure the automatic 
clearing of all switching pat hs ahead of a new 
transmi ssion in case there has been any line 
hit or other interruption or irregu l ari ty 
during an i dl e period . 

3 . TYPICAL MESSAGE TAPES 

J .01 In the following examples covering the 
prep ara t io n of message t apes the direct­

ing code for a given station or group of sta ­
tio ns is i nsert ed only once at the head of a 
message. Any 1111t1lation of this co.de due to 
transmission or machine errors will deliyer 
th e message either (a ) to the wrong stat i on, if 
th e code has been changed to another assigned 
code, (b) to an intercept machine at some 
swit ching office , if it has bee n changed to an 
unassigned code, or, in the case where the 
rrutilat i on truces pl ace during tra nsmission on a 
multi-s t ation outgoing line , (c) to one or more 
master stations on the line as desir ed. 

(A) Message Tapes Prepared at OUtlying Stations 
on Multi-Point Lines 

3.02 Typi cal sectio ns of message t apes as pre-
pared by an oper ator at an outlying sta­

tion on a multi-point line are descri bed below 
giving first the composition of a typ ical tape 
for one t r ansmissio n, compris ing thre e single 
address messages , and then typical tape sec­
tions for multi ple address and urgent messages. 

3. 0J In all of these tapes the s ignals CAR 
RET LINE FEED, LTRS, have been shown as 

following
1

the address codes and preceding the 
message. These are tho signals usually recom­
mended for starting a message in th e operation 
of all t ypes of t eletypevriter service , to 
assure that the machine recei ving the message 
will be in the proper condit io n to record i t. 
In the 81D1 system, however , the CAR RET and 
LINE FEED signals ar e necessary also for 
switching purpo ses , to serve as an end-of­
address code. 
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J.04 A t ypical ta pe fo r one transmissio n, com­
prising three single address re gular 

mess ages for stations AA, AC and CD, respec ­
t ively, i s as follows : 

.t.H'l'AA 'I'< a 'I'( MC I I• I < ) .fl H'l'AC'I' < ;_ 'I'( MC I -
I •• C ),!, H;CD'I' < ;_ 'I'( M[ 11 •• t l"' H'l'H 'l'V 'l''l''I' V 'l''I' 'l''I' 

,t. indicates FIGS characte r ) Used generally 
'I' i ndicates LTRS character ) in following 
< indicates CAR RET character ) tap e descrip­= indicates LDIE FEED character) tions. 

3. 05 A typical section of tape for a regular 
rult ipl e address message for these same 

sta ti ons would be as follows : 

BC'l'AA'l'AC'l'CO'f< ::'f(lkaa•at )it.H'f 

In this example the BC directing code i s typi­
cal of one that might be assigned to indicate 
tha t the message is a regular, multiple addres s 
message. If the two-charact -er combination BC 
were chosen f or this purpose , i t would be used 
universally by al l oper at ors throu ghout the 
system. Following this code aQ.Y number of di ­
recting co de.s in clu ding a group address code 
might have been added, if desir ed. 

3. 06 A typical section of tape for a regular 
group code message for th ese same t hree 

stations, assuming they were assigned th e group 
code CL, would be as follows: 

BC'l'CL'f ( : 'f(loltaaaar ).t.H'¥ 

If desired, other addresses involving indiv i d­
ual station codes such as FE and LD might have 
been added to the group, giving a sect i on of 
tape as follows : 

BC'l'CL'l'FE'¥LO'¥ ( ::'I'( 111:a a•• l )lt.H'f 

The directing codes that follow the multiple ad­
dress code BC in t ho t ape may be placed in any 
order desired , and, in addit ion, the code 
pattern may consist of any combination of group 
codes and ind iv idual station codes des ir ed. 

3.07 A t ypical section of tape for an urgent 
single address message would be as 

fo ll ows: 

PC'¥AA'¥( ::v(ME••••r ).t.H'f 

In this example th e PC directing code is typi­
cal of one that might be assigned to indicate 
that the message is en ur gent message . If the 
two-char act er combination PC were chose n for 
t his purpose it would be us ed throughout the 
system by all operators who were pennitted to 
send urgent messages . 
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J ,08 Urge nt multiple address and group code 
messages are prepare d in th e same msnner 

as regular nul t i ple address and group code mes­
B"{!es except t hat the urgent message code l'C i s 
subs ti tu te d fo r t he regul ar mult iple addr ess 
code BC. 

J,09 Typical tapes f or messages to be handl ed 
by supplementary multiple address equip­

ment, when such equipment is provided , are a., 
follows: 

(a) Two address 
EA't'AA't'AC'¥ < : 'f(MEIIAIE ).t.H'¥ 

Where EA is t he directing code assigned to 
two address messages to be handled by sup­
plement ary multiple addre ss . This code would 
be used univ ersally throughout t he system f or 
this type of message. 

(b) Three address 
E B't'AA't'AC't'CO't' < :: 'f ( MEI I• I l ).t.H'f 

Where EB is the directing code ass i gned to 
t hree address oossages to be handled by sup­
plementary multip le address. 

(c) Four address 
EC't'AA't'AC't'CO'fOC'f ( ::'t'(IIEIIAIE ).t.H'f 

Where EC is th e directing code assig ned to 
four address messages t o be handled by sup­
plement ary mult iple address . 

( B) Message Tapes Prepar ed at outlying Stations 
on Single St ation Lines 

J , 10 At out lying st ations on single sta t ion 
lines the t ape preparation procedures are 

the same as thos e fo r st at ions on rnulti-point 
lines except that the end-of -transmiss i on code 
may be omitt ed. 

(C) Message Tapes Prepar ed at Originating Sta­
ti ons in Switching Offices 

J , ll Tape pr epara tion procedures at originat-
ing s t ati on posi tions in switching of­

fices are the same as those previously de 
scri bed except t hat the tapes are usually con­
tinuous and they do not contain star t-o f ­
transmissio n or end-o f -t ransmission codes . At 
these posi tions, sufficient t ape should be kept 
perfor at ed ahead so tha t the tape s top le ver on 
the t ransmitt er will not be operated for more 
than JO seconds at a t:!Jne during the sending of 
a message as this will cause an alarm condi• 
t ion . When th ere are no more messages to be 
perfora ted , sufficient LTRS characte r s should 
be perforated in t he tape to ins ure that th e 
last message will be fed completely through 
th e tr ansmit t er . 

SF.CTION P70,6o4 

(D) Mes Stations 
on Recei Tee -
YJ) ng Of ce 

3 ,12 Typical sect ions of tape, each Ulus -
t rating one message , as prepare d at such 

sta tio ns to inc lude recording on the recei ving 
te le t ypewrit er associate d with tho incoming 
lin e ci roui t at the switching office, are given 
below: 

(a) Typical tape sectio n for a regular or 
urgent ooss age to be recorded on the in ­

coming l in e Receiving Only Tel et ypewriter : 

GZ't' ( : 'f( lkoa•oc ).t.H'f 

In this case , 0 has bee n ch osen as a first 
charac ter to represent the swit ching off ic e 
(cf . Par , 2, 18), 

(b) Typical tap e section for a regular mes­
sage to be recorded on t he inconxi.ng line 

Recei ving Only Telet ypewriter and at one 
other station in th e sys te m (cf . Par. 2, 18): 

GH't'AA't' < ::'t'(Ml81All ).t.H'f 

(c) Typi cal ta pe section fo;r an urgent mes­
sage to be recorde d on t he incoming l ine 

Recei vi ng Only Teletypewriter and a t one 
other station on th e system : 

GH'fPC't'AA't' ( : 'f( IIEI I Al E ).t.H'f 

In this caae PC is taken as the typical 
urgen t message code . 

(d) Typical t ape sec t ion fo r a regular mes­
sage to be re corded on the incoming line 

Receiving Only Teletypewrite r and t o have 
addi t ional multiple addresses : 

GH-.,SC't'AA't'AC't'CO't' < : 't'(Mca1 •• , ).t.H'f 

In this case, BC is taken as t he typical 
multiple addr ess code and AA, AC and CD ar e 
individual s t ation codes . One or more group 
codes could also be inclu ded, if desired , 
following tho BC code . 

(e) Typical t ape section for an urgen t mes­
sage t o be recorded on the incoming line 

Receivi ng Only Tele typewriter and to have 
additional mult iple addresse s: 

GH't'PC't'AA't' AC't'CO'f (: 'f( MCI a•• c) .t.H'f 

In t hi s case, l'C is tak en as the typical 
urgent mess age code. One or more group codes 
coul d al so be inclu ded, if desired , following 
the PC code. 
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4. STATIOII ARRANJEMEIITS AND ErlUIPMENI' 

(A) Outlying St ations 

4 .01 Outlying stat i ons consis t of Receiving 
Only TeJ.etypewriters or Typing Reper­

f orators for rece i ving purposes and No. 19 
Teletypewrit ers or Automatic Address Arrange­
ment s fo r sendi ng purposes . 

(B) Automatic Address Arrangements 

4. 02 Automatic address arr angement s are avail-
able fo r out lying sending sta ti ons on 

ei t her mult i-po int or si ngl e station lines . 
Wi th these arrangement s mes sages may be auto ­
mat ically addressed and intro duced into the 
81Dl syst em. The addressing of the messages as 
well as the automat ic addi ti on of end- of­
message codes is accoDIJ)li shed by push butto n 
keys , a contr ol cir cui t and a double reper ­
f orator- tr anamitter . 

Note : Tho doubl e reperforator - transmi t~er 
is a t elet ypewri te r machine cons i sting of 
two·reperforator-transmitters indiv i dually 
controll ed but mounted on a single base and 
dri ven by a singl e motor. Each· of t hese 
r eperforator-transmitter units is si.niilar 
in function to the repe rfo rato r-t rans mitt er 
used in the switching offices except that 
it does not prin t on the tape . 

4.03 The double reperfora t or-t ran smitte r along 
with t he tape storage and handling ar­

rangements, a double reel motor driven tape 
winder, the control circu i t , al arm lamps, con­
trol keys, power swi t ches and rectifiers are 
mounted in a s te el cabin et 7811 high , 27" wido 
and 24" deep (Fig . 5). This cabinet , which is 
furnis hed with a gra y- green wrinkle finish , is 
ar r anged wit h sl iding shel ves to provi de for 
easy acce s s to t he machi nes and circuits for 
maintenance and .installa t ion purposes . The 
address keys and cert ain other control keys and 
contro l lamps are provi ded separ ate l y in a 
panel locally engineered to fit t he mount ing 
and housing requirement s of the part icular in ­
st alJ.atio n where they are used. 

4.04 The automat ic addres s arrangements can be 
us ed where a limi ted number of mes sage 

address patterns is require d and wher e speed 
and accuracy of coding are demanded t o such a 
degree as to jus t ify th e incr eased cost of such 
a station as compared to t hat of an ordinary 
sending st at i on consi sting of a 19-typ e set . 
These ar rangement s may be provided in severa l 
dif f erent ways to meet diff er ent requirement s 
f or introducing traffic into t he 81D1 system. 
The pres ent automati c addres s arr angements are 
designe d to answer the need for a specific type 
of sel'Tice used primarily by t he air lin es. 
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/J.oS At c.-,rt air. c~nt ~ol points on air lin es 
systems radio oper at ors , who are in com­

municati on with airplane s by means of VHF r adi o­
telephone , receive opera ti ons r eports that must 
be sent to distan t points on t he system as 
rapidl.y and with as l i ttle extra effo rt as pos­
s ible . The automat ic address arrang ements are 
used to provide this type of serv i ce. The 
radio operato r types t he message or report on a 
15- type keyboard t ele t ypewrite r as he receives 
it and a perfora ted tape copy is sinllltaneously 
made in one of the reperforator - transmitters of 
t he double uni t. This tape copy serves as a 
t emporary sto rage t o which address and end- of ­
message codes can be added late r fo r 8llil sys­
t em t ransmis si on. 

4.06 The aut omatic address control circuit 
consists of 46 U and I-type relays , t wo 

2SSA polar relays , one 209-t ype sel ector and 
7 vacuum tu bes. Its functions are as foll ows: 

(a) To cause perf orat ion of a message sent 
from a 1.5-type teletypewri t er keyboard on 

the first unit or a double reper f orator­
transmitter. 

(b) To produce a page copy of t he message on 
th e 1.5-type machine. 

(c) To provi de for automatically introdu oing 
t he end-of- message code (FIGS H LTRS) at 

t he end of each message in t he f i rst unit of 
a doubl e reperfo rator-t ran~mit t er. 

(d) To provi de fo r in t r oduci ng from one t o 
f i ve directing codes automatically at t he 

head of a mess age by t he operation of a push 
butto n address key whic h causes these codes 
to be perfora t ed in tape on the second uni t 
of a double reperfora t or-t r ansmitt er . 

(e) To provid e for aut omatically perfo r at ing 
th e CAR RET, LINE FEED, LTRS signals 

foll owing t he address codes in t he t ape of 
the second uni t of the double reperfora t or ­
tr ansmitt er. 

(f) To provide for tr ansmitt ing th e mess age 
and end-of -message signal from t he first 

unit to t he second uni t of th e doubl e 
reperfor ator - transmitt er so tha t a complet e 
messa ge tape wi th all swit ching charac t ers 
appears on the tape of the second unit . 

(g) To provide normally f or t en of t he ad• 
dress key,, but not l imit t he number that 

may be used. (Each addi ti onal address key 
will r equir e t he addition of a relay in the 
control circui t. ) 

(h ) To provide f or aut omaticall y s ending an 
end- of - ~ransmission signal (H, LTRS) 
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when all t he tape in the second unit of the 
double reperforator-transmitter bas been 
sent to t he line and no messages are being 
processed. This . feature is used only when 
these arrangements are emplo;yed on multi­
point lines. 

( i) To provi de for sending a message which 
bas been copied on thf 1,-t,Pe machine 

and perforated on t he first unit of the 
double reperforator-transmitter over a local 
circuit to a local receiving machine. This 
is accomplished by the operation of a push 
button LCL key. This operati on introduc es 
the end-of- message s1.gnal at the end of the 
message in the first unit and t ransmits 
CAR RET, LINE FEED, LTRS t o the local cir­
c~it before tr ansmitting t he message . 

(j) To provide a means for addressing mes-
sages manually from the 1,-type tele­

typewriter keyboard . This i s done by t he 
operat ion of a locking twist key des ignated 
MA which permits the keyboard to send codes 
to t he second unit of the double reper ­
forator - transmitter . The restoration of this 
key first in tr oduces th e end-of-message sig­
nal at t he end of th e.'message in the first 
unit of the double reperfor at or-transmitter, 
then introduces CAR RET, LINE FEED, LTRS 
following t he codes in the second uni t, and 
finally causes th e message and end-o f -message 
signal that has been perforated in the first 
unit to be transmi tted to the second unit, 
all automatically. 

(k) To provide a means of cancelling a mes-
sage tha t has been perforated on th e 

first unit of the double reperforator­
transmitte r. This is done by t he operati on 
of a push button t ,Pe CAN key , whic h causes 
the first unit of the double reperforator­
transmitter to step the tape thr ough its 
transmitter withou t transmitting it anywhere. 

(1) To provide means of preventing improper 
operation of eit her the 1, - type t ele ­

typewriter keyboard or t he cont rol keys !'ram 
interfering with the operation of the circu it 
and also to prevent the keyboard from sending 
a FIGS H. 

(m) To provide for making a copy of a message 
on th e 1, -type telet,Pewriter only. This 

is done by means of a locking twist key 
designated COPY and it overrides any alarms 
t hat woul d ot herwise disable th e keyboard. 
Thus, messages can be typed even under con­
ditions of trouble in the automati c address 
equipment • . 
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(n) To light a lamp designated Won the key 
control panel while t he circuit is in the 

_process of addressing a message to indicate 
that another address or control key shoul d 
not be operated . 

(o) To light a lamp designa ted Ton the key 
control panel while t he manual address 

key is operated. 

(p) To ligh t a lamp design ate d Con the key 
contr ol panel when th e key for copy' on 

the 15-t,Pe telet,Pewriter only is operat ed. 

(q) To recogni ze a low t ape supply condition 
for either uni t of the double reper­

forator-transm1tter, light a TAPE REEL OUT 
lamp at the machine cabinet and a BSY lamp at 
the key cont rol panel, sound an audible alarm 
and disable the 1,-type teletypewriter key­
board. 

(r) To recognize a tor n tape condi t ion be-
tween the punch block and t he transmitter 

of either unit of the double reperforator ­
transmitt er , stop th e tran smit ter of th at 
unit, l i ght a TAPE OUT ].an;, associated with 
that unit at th e machine cabin et , sound an 
audible alarm, light a BSY lamp at the key 
control panel and disable the 15-t,Pe tele­
typewri t er keyboard and th e address keys . 

(s) To provide an alarm in case eit her unit 
of the double reperforator-transmi tter is 

not receiving signals.when i t should or in 
case the f~ed hol es in the tap e on either 
unit are to rn, li ght a !!CH lamp at t he ma­
chine cabine t associat ed with the uni t in 
trouble, stop the transmitter of the unit in 
trouble, sound th e audible alarm, light th e 
BSY lamp at the key control panel and disable 
the 1, -typ e te let ypewriter keyboard and the 
address keys. 

( t) To provide TRA!IS STOP keys at the machine 
cabinet for manuall y stopping th e t rans ­

mit ter of eith er unit of the double reper­
forator - transmi tter. 

(u) To provide a MAKE BUSY key at the machine 
cabine t for making the circuit busy. 

Thi s key also 11.ghts the BSY lamp on the key 
control panel and disab l es the 15- t,Pe te le­
typewri ter keyboard and the address keys. 

(v) To provide an alarm in cas e a fuse blows 
in the control circuit , li ght a FUSE ALM 

lamp at the machine cabinet , sound the 
audibl e alarm, ligh t the BSY lamp at the key 
contro l panel and disable the 15-t,Pe te l e­
t ,Pewri ter keyboard and the address keys . 
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(wl To provide an AUD ALM SUP key at the ma­
chine cabinet for suppressing the audible 

alarm . 

(xl To provide an ALM RLS key at the machine 
cabinet for ·releasing alarm indications . 

(yl To cooper at e with t he sta tio n control 
circuit in starting and stopping trans­

mission to the line. 

(C) Stations on Single Station Lines 

4.07 No control arrangements ar e required on 
sin gle stat i on lines and t he Rece iving 

Only Teletypewriter may cons i st of a No. 15-
type machi ne mounted on a standard teletype­
writer t able . This machine may operate either 
directly on its holding magnet or with a lin e 
relay . The sending side of t he stat i on con­
sists of either an Automatic Address Arrange­
ment or a standard No. 19 tel etypewriter , with 
the receiving machi ne of the No. 19 set soar­
ranged t hat a home copy can be made ei ther when 
transmit t ing on the li ne or when perforating 
the tape . Transmission may take place from 
this station at any time as determined by the 
opera t or . · 

(Dl Stations on Multi-Station Lines 

4.08 Sta t ion Arrangements , On .multi -s ta tio n 
lines addi tional station equipment must 

be furnished to control operation of the re­
ceiving and sending machines. The receiving 
statio n consists of a No. 15 Receiving Only 
Teletypewri t er or a No. J.4 Typing Reperfor ator. 
These machines must be equipped with a line 
relay. When a Typing Reper forator is used, it 
must also be equipped with a tape fee dout 
magnet. The sen ding station consists of either 
an Automatic Address Arrangement as pre,, i ously 
descri bed or a No. 19 Teletypewriter. 

4. 09 The llo. 19 Teletypewriter is equipped 
with a transmitter-distributor having 

special wiring and a tape out contact . A line 
relay is required in this set, also . It is so 
arranged that copy may be made either when 
transmitting or when perf or ating tape . The 
machine may have either a 60- cyel e a-c syn­
chro nous motor or a d-c shunt motor. The 
transmi tt er- distributo r and exposed par t s of 
the apparatus mounted on the 19-type t able are 
normally finished in a dar k brown wrinkle 
finish. The st ation is equi pped when desired 
with· a pr iority key which , when momentarily 
operated after a tape has been inserted in the 
transltli tt er- distributor , marks ·the ~~ssage for 
priority pickup . Stations may be wired for 
priority pickup at all t.1-s if des i red, 
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4. 10 Station Control F,quipment: The station 
contr ol equipment consists of a SOTUS 

Unit (see Par . u. 15l, a rectifier for fur ni sh­
ing dire ct current , a b~si c sta t ion control 
circuit and, on an optional basis, a tape feed­
out circuit and a lin e re le as e delay circuit . 

4. 11 The station control equipment is mounted 
in a sheet me, al cabinet 52" high , 

26-1/2" wide and 17" deep (see Fig. 6l. This 
cabine t is finished in either a dark brown 
wri nkle f i nish or a gray-green wrinkle finish . 
All normal adjust""nt and maintenance work can 
be done from the front by opening a hinged 
door . Installation and wiring maintenance 
must, however, be done from the rear through a 
removable back door . 

4.12 The basic control circu i t cons i sts of 
lamps, keys, jacks , resistors, recep ta­

cle s f or plugs , 2u U and Y-type relays , t wo 
255A pol ar relays , a pwer relay and a buzzer. 
Its functions are as foll ows: 

(al To rec eive teletyp ewri ter signals fran 
th e switching off i ce. 

(bl To repea t the r ece ived signals to the 
selector magnet of th e SOTOS Unit . 

(cl To repeat the r eceived signals to the re­
ceiving machines when they arc cut on. 

(dl To cooper ate with the SOTUS Unit to cut 
on either or both of two receivers in 

response to individual st.a.tion codes or group 
codes . 

(el To cooperate with the SDTUS Unit to dis ­
connect th e rece i vers , if they have been 

cut on, when the end:_of-message code is 
rec ei ved . 

(f l To cooperate with the SOTOS Unit to cut 
off temporarily any rece i ver during the 

period when a transmitter s t art patt ern ,is 
being sent over t he line . 

(gl To cooperate with the SOTUS Unit to start 
a transmitte r, if it has traffic to send, 

in response to the transmi tter start pattern. 

(hl To st op a t ransmitter when the t ape is 
exhausted . 

(il To recogn i ze wheth er traff ic to be sent 
is for priority pickup or regular pickup 

and start t he trans m~tt er accordingly . 

(j) To re cogni2e that a sending station has 
no t raf f ic to t ransmit and cause the 

SOTUS Unit to si gnify th i s fact by sending 
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an Hover the line to the switching of f i ce 
when the start pattern tests the sta t ion. 

(k) To control two sending st atio ns 

(1) To recognize, in cooperation with the 
SOTUS Unit, all valid address codes for 

the line on which i t is operatini; and op­
tionally do one of the following 1f no valid 
code appears ahead of a message: 

Option 1 - Ignore the conditions. 

Option 2 - Provide for typing all codes, 
whethe r valid or not, on one of t he t wo 
receivers it controls and when a valid code 
appears disconnecting the rec eiver (unless 
i t is cal.led for by the message codes) but 
1f no valid code appears continuin g th e 
connection t o the rece iv er for the entire 
message and alarming that condi tion by 
sounding an audible alarm and li ghting an 
alarm lamp. 

Option 3 - Provide for connecting one of 
the t wo rece ive rs i t controls at the s t art 
of a message , if no yalid codes for the 
line appear , and al.arming the condition by 
soundini; an audible alarm and li ght ing an 
alarm lamp. In th i s case th e message but 
not the invalid code will be typed on th e 
rec eiv er. 

(m) To cooperate with the SOTUS Unit to stop 
a sending station when an emergency stop 

pattern is received from the switching office . 

( n) To sound an audibl e alarm and light an 
alarm lamp associated with a sending sta­

tion if it has been stop ped by an emergency 
stop patt ern or if it was the la st station 
to have sent bef ore th e emergency atop pat ­
tern was rece i ved. 

( o) To sound an audible al.arm and light an 
al.arm lamp if the line from the switching 

office goes open for more t han about 1/2 
second. 

(p) To provide a means of suppressing the 
audi ble alarm. 

{q) To provi de a means of cut ting of f the 
alarm arrangements . 

(r) To provide a means of manually connecting 
both receivers to th e line for emergency 

servic e in case of trouble. 

(s) To provid e a means of manuall y starting a 
sending station for emergency serv i ce in 

case of trouble . 
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4.13 The tape feedout circ11it, which can be 
provided on an opti onal basis , consists 

of thre e U and Y-type re lays, one polar relay 
and one vacuum tube. It is used when one of 
the receiving sta t ions is a t yping reperfora­
tor and provides for automatically fe eding out 
tape perforated with "letters• signals af t er 
each message . 

.4.14 The line release delay circui t, which 
can be provided on an optional basis , 

consists of one polar re lay and a vacuum tu be . 
It is used where it is desired to delay re• 
leasing tho circu it f or a give n in t erval 
(20 seconds) after the tape of a sending sta­
tio n runs out and the tape out contact oper­
ates . This permit s inserting another t ape 
without releasing tll!3 line to other senders. 

4.15 The SOTtk5 Unit: The SOTUS Unit (see 
Fig . 7) is the basi c selec ting device fo r 

sta tions on multi - point lines . (The name is 
der ived f rom t,he initial l etters of "Sequen­
tially Operated Tel etypewrite r Universal 
Selector".) It is a motor-dr iven, mechanically· 
operated, se lecting mechanism whic h operates 
continu ously on all line signals sent from the 
switching of fic e. It recogni~es two-charac ter 
directing codes and in cooperation with the 
control circuit connects stations represented 
by the codes to th e line for recording mes­
sages . It also recognizes the end- of-address 
code in a message and prevents further connec ­
tions on. any two-character combinatio ns occur­
ring in the message tooct that might otherwise 
form valid codes. At th e complet ion of a mes­
sage i t recognizes the end-of-messag e code and 
in cooperation with the control circuit discon­
nects any station previous ly connected and 
activates the circu it again for further code 
reading . 

4.16 The SOTUS Unit reads the transmitt er 
start patterns and in coopera t i on with 

t he contro l circu it disconnects any machine re ­
cei ving fro m the line at the t:!Jlle and starts 
the local transmit te r if the pattern calls for 
it and t here is traff i c to send. I t sends an 
H back to the switching offic e if no traffic i s 
available whe~ the pattern is recei ved fo r one 
of t ~e transmi tt ers it controls . 

4. 17 The SOTUS Unit is so arranged t hat the 
codes used f or controlling t he receiving 

machines and starting t he transmitters can be 
rea dily changed by the manual insertion of code 
levers . The unit comes equipped with the basic 
parts r equired for any contr ol point, but t he 
code bars or levers required t o make it func­
tion properly at a specific st ation must be 
ordered separa t ely . Each unit i s capable of 
closing 16 contacts in response to 16 two-
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character address codes, which are limited in 
th eir make-up to t he use of any 6 firs t char­
act ers that may be employed for codes . The 
uni t i s mechanically so arranged that i t has 
6 first -character posit i ons , four of which 
co nt rol three second - character positions each 
and t he remai ning two of which control two 
second- character posi t ions each. These con­
tac t s may be a.l,locat ed t o cut on receiving 
machines i n r esponse to single address and 
group codes depending on the number of rece i v­
i ng machines being cont rolled . When t he full 
assurance featu res are used and non-valid codes 
cut on one of the receivers , each valid code 
used on the line nDJst be repre sented at th e 
SOTUS Unit by a cut - on contact . When a SOTUS 
Unit controls two rec eiving machines a group 
code that connects them both r equir es only one 
co nt act . 

4. 18 Four transmitter s t art contac t positions 
are provide d in each unit to cont rol t wo 

sending st ations, th ere being olle regular and 
one priority pi ck-up posi tion for each station. 

l,.19 Each SOTUS Unit is furnished with an RY 
test feature which permits taking orien ­

tat io n ranges on t he unit and t es tin g i ts 
general over- all operation . 

1,. 20 Loops to Machines and t o Teljj!;aph Off ic e : 
The sta t ion contro l circuit been 

desi gned to be mounted at the customer 's prem­
ises and a receiving l oop and a sending loop 
f rom the tel egr aph off i ce are all that are re­
quire d, regardless of the number ot the ma­
chine s cont rolled . A singl e l oop i s r equired 
fr om the station control uni t to each receiv ­
ing only 15-typ e machine and four wires are 
required for eac h t yping reperfor ator . Five 
wires ar e required f or each sending station 
controlle d if it i s used fo r regular messages 
only or urgent messages only ; six wires are 
required if us ed for bot h regular and urgent 
messages . 

4.21 Normal Operatio n f or Sending: Sending 
from Automatic Address stations has pre ­

Tious ly been de scribed in some det ail. Sending 
tr om normal sending sta tions using No. 19 tele ­
typewr i t ,ers will now be considered . Messages 
to be sent are first per fo r ate d in t ape at t he 
No. 19 t eletypewriter using the start -of­
tranamission, directing, end-of-message and 
end-of-t ransmission codes previously des cr ibed. 
The all owable munber of messages that may be 
inclu ded 1n one continuous t ape is generally 
dictated by speed of servi ce requirements but 
usually does not exceed five. The t ape is t hen 
torn off and inserte d in the transmitter ­
distributor. If th e st ation is equipp ed to 
send urgent messages, t he urgent message or 
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prior ity key may now be opera t ed if the message 
or messages require urgent handling . On re­
ceipt of t he "s t art• s i gnal from the swit ching 
off i ce , tr ansmissi on will st art and proceed 
until 'the end of tho tape passes the t ape out 
pin in the tr ansmitt er when i t will automati ­
cally stop . Meanwhile, addi tio nal messages may 
be per fo rate d to prepare f\J.rther similar ta pes 
for tr ansmissio n on l ater tra nsmiSsiOn tur ns. 

L. 22 At sta tio ns equipped with the line re -
lease del ay fe atu re th e lin e will not be 

released immediat ely but will be held for a 
period of 20 seconds aft er t he end of a . tape 
passes t hrough the transm i t te r. This is to 
all ow time for the inser tio n of anoth er tap e 
and contin uatio n of tta nsrnission f rom t he s t a­
t ion , a feature intended f or uso where t here 
may be need f or sending short pi eces of t ape 
such as might be rec eiv ed on typing reperfora ­
tors connected to ot her circui t s . The oper­
ating procedures at a stat ion of t his kin d re­
quire t hat t he la st piec e of tape to be so 
t ran smitted ei th er contain th e end-of -transmis­
sion code or be f ollowed by a short pi ece of 
t ape carrying that code . The fomer condition 
can usually be att ain ed by se nding first any 
tapes containing the messages to be relayod 
fro m oth er circui ts and following these by th e 
t ape prepare d f or t he messages to be originated 
l ocally . 

L. 23 The t ele t ypewri te r of t he No. 19 set i s 
arranged to record the messages, eithe r 

as they are transmitted on the l in e or while 
they are being per for at ed. 

4 . 21, Normal ration for Receiv" A No. 15 
Receiving machine is normally used 

for rece iving . It records only messages having 
directing codes tha t cal l f or it unless it has 
been arranged as a "Master Sta ti on" t o rec eiv e 
messages having non-val.id codes , in which case 
it will also record t h9se messages. It may or 
may not record t he directing codes themsel ves 
i.f it has been arrange d as a "Master Statio n. 11 

If not arranged as a "Master Station" it does 
not record the dir ect ing code that caused i t to 
be connected but , in the case of mltiple ad­
dress message s, will recor d all suc ceeding 
dir ecting codes sent to connect ot her sta ti ons 
on th e same line . (Note : Dir ecting codes £or 
stations on ot her lin es ar e automatical l y wit h­
held f rom being sent on thi s line at the 
swit ching office . ) Accordingly, messages 
direc te d t o thi s station will normally appear 
one follOWing another on th e r eceiving te le­
typewriter and merely have t o be tor n off , 
checked and delivered . 

4. 2$ When t ransmitter s t art or s t op sig nals 
are sent on the l ine whil e a message 1s 

being recorde d, th er e will be a brief 
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interruption in the recording during tha inter ­
val. when such signals are being transmitted, 
following which recording will be reSWl)ed. The 
tel etypewriter is temporarily' blinded from 
recording during that interval. 

h.26 At stations where a typing reperforator 
is used as the r eceiving instrument, the 

operation is similar except that the prelimi­
nary "blank" signal of th e transmit ter start 
pattern is recorded on the typing reperforator 
when transmitter control signals are sent 
during t he recording of a message. The tape 
fee d-out features t ake over following the 
receipt of each message on the typing reper­
for ato r by perforating LTRS signals for a 
l engt h of about 7" of t ape or until the reper­
forator is again connected for recording an­
oth er message. This is to prov i de for easy 
removal of the tape. About six such LTRS sig­
nals wiJ.l be recorded even if one message fol­
lows another immediately . When the fee dout is 
thus interru pted by t he r ecei pt of another 
message, the re 1$ no interference with th e 
si gnals of the new message. 

h.27 Emergency Operation: In case the SOTUS 
Unit rust be taken. out of service for 

routin e or trouble maintenance, the st ation 
may be continued in service by the use of man­
ual keys. Keys are provided for pennanentzy 
connecting rece i ving machines to record all 
messages t ransmit t ed on the circuit and for 
manualiy starting t ransmitt ers . Manual control 
of the transmitter would, of course, require 
special aperating procedur es at the switching 
office and would ordinarily be used oozy under 
emergency conditio ns, when the message was 
particularly urgent or when the ou\-of-serviee 
time was expected to be lo ng. 

{E) Local Outlet Stations 

h. 28 Local outlet stations receive their 
tran smissio n directly from incoming line 

reperfor .ator -t ransmitters, originating sta- • 
tions, t he multi ple address posit i ons or will­
ful intercepts wit hout storage on the outgoing 
side of t he switching office • . These stations 
are provided with rec eiving only page tele ­
typewri ter s or typing reporforators, the latter 
being required at locat i ons where i t is de­
sir ed to r elay messages from the 8101 system 
to TWX, radio or other systcm.s . These stations 
may also be used for t erminal business a.t the 
switching office , and when all the incoming 
lines are not equipped with incoming line tel e­
typewriters or when incoming t runks are used, 
a loc al outlet stat i on must be provided to 
receive th e messages addressed to the switching 
office . 
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4.29 A ~ocal outlet station may consist of 
from one to 't en receiving machines, all 

of which are assigned the same t wo-character 
directing code. The number of machines pro­
vided is dependent upon the traffic loa d th e 
station will . be required to handle. In gener­
al, a single machine will be sat isfacto ry for a 
stat ion where this load does not exceed about 
16 per cent of the f'Ul1 load capacity of one 
75-speed receiving teletypewriter, two machines 
wil l be satisfactory where the l oad does not 
exceed about 80 per cent of the full load ca­
pacity of one 75-speed rec eiv ing teletype­
writer, and additional machines will be needed 
for stations with grea t er loads. The allowable 
l oad per machine increases somewhat as the 
nu.mber of machines increas es , because of the 
t eaming effect that comes into play. 

h .Jo Local outlet stati ons t hat are near 
enough to the switching cente r so that it 

is economically practi cal to furnish circuit 
facilities in excess of a single loop between 
the ewitching center and the machine can be 
provided with machine alarm, tape out alarm, 
and feed-out features. Machines thus located 
and equipped, whether receiving onl ;y teletype­
writ ers or typing repertorators, are mounted 
on 115-t ype tables . These are steel tables 
2h-l/4" high, 17" deep, and 17-1/2• wide con­
ta ining a recessed l.ai,p and key panel which 
mounts on the upper front portion, arid equipped 
with po,,er and line t erminal strips and rec ep­
tacles on the inside . Where t yping repe rfora­
tors or page machines using roll paper are 
used , a nat r6ar door is provided . Where 
fanfold paper i s used, a shelf in the bottom 
of the table carrie s paper supply and a rear 
door containing a hinged chute is used to carry 
the paper up to the point where it enters the 
tel etypewriter cover . These ta bles are fur­
nished in a gray-green wrinkle f inish . When 
t yping reper1'orators are used, an adapter i s 
requ ired on the top of th e table to mount the 
reperforator, and the reperforator is equipped 
wi th a feedout magnet. Both page and tap e 
cop;y can be made at these stations if this 
feature i s des i red; however, in this case the 
alarms are provid ed only for the typing rep er­
forator . 

h. Jl Local outlet stations that ar e too far 
from the switchi ng center to make feasi ­

bl e t he furnishing of ci rcu i t facil i t i es :i'n 
excess of a single loop are provide d without 
machi ne alarm, tap e out alarm or feedout fea ­
tures a.nd may require the installa tion of a . 
loop repeater in the circuit . With such a 
repeater, l oops may b0 a.s long as about 
JO mi l es. At th ese stati ons , all¥ of the stand­
ard 15-type t el etypewriter or typing reperfora­
tor station arrangements may be used with the 
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exception that a power relay must be added, 
The function of the power relay is to make the 
station appear busy to the switching office 
circu i t s if its power is not t urned on, thus 
preventing messages from being sent to a ma­
chine t hat is not running . The availability of 
this feature also makes it desirable to turn 
off the power when changing ribbons, paper or 
t ape, or when the machine is being given 
maintenance attent i on. 

5. SWl'l'CHING OFFICE CIRCUITS 

(A) Circu i t Arrangements and Feat ures 

S. 01 The BlDl switch i ng system has been de-
signed t o be in st alled as ei ther a large 

or a small system and provi si on has been made 
for .further growth af ter ins t alla ti on. To 
achieve these ends, the various circ uit ar­
rangements have been designed in the form of 
individual circu i t uni ts which can be provided 
in different combinat i ons and quant iti es for a 
variety of switching office requirements. 
Certain of the circuit units are common, re­
gardless of the size of a switching office , 
while ot hers are provided in different quanti­
ties, depending upon t he si ze of t ije off i ce . 

5. 02 Fig, 4 shows the general interrelation 
of most of the cir cuits i n t he switch i ng 

office and shoul d be ref erred to when rea ding 
the following. One or t wo of the circuits are 
not shown in the figure aa th ey are not s ig­
nif i cant to an understanding of the switching 
process . 

(B) Incoming Line and Trunk Circuit 

5.03 The i ncoming line circuit works ~'1th the 
receiving (r eperfo rating and typing} 

port ion of a reperfora t or- t ransmi tt er and may 
also operate with a rec eiving only teletype­
writer , when one i s provided, It consists of 
22 relays of the U and Y t ypes, two 280-type 
relays, one 2SSA relay, one B-type relay and 
one vacuum tube . This cir cui t provi des for the 
incoming termination of a line or trunk and its 
functions are as follows: 

(a) To receiving incoming messages. 

(b) To switch messages intended for the 
swit ching off i ce to the receiving only 

teletypewr i ter associated with i t, when one 
is provided. 

.( c) To reperforate messages for points other 
than t he switching off ice in t ape, for 

cross-office transmission, as well as to 
~eperfor ate messages for the switching office 
when incornin{!: receiving only te le typewriters 
are not provided . 

Page 20 

(d) To switch messages in t ended f or both the 
swit ching office and another station t o 

both th e receiving only teletypewri t er, when 
one is provided, and to the reperforator ­
transmitt er . 

(e) To r ecognize t he no-t raffic response 
signal from a station wit hout t raf fic 

t hat the t ransmitt er start circui t has at­
tempted t o start and notify th e transmi t ter 
start c i rcui t t o try to start another station . 

(f) To r ecognize th e end-of -t r ansmission sig-
nal and notify th e transmit t er st ,µ-t cir ­

cuit to st art Mother station. 

(g) To recognize a st art of transmi ssion and 
prev ent th e t rans mit te r start circ uit 

f rom making further st atio n start attempts . 

(h) To recognize that i ncoming signals have 
stopped for a 45-second per iod without an 

end- of- t ransmissi on signal and notify the 
st art circu it t o start anot her st ati on. 

( i) To provi de alarms in case of improper 
operation. 

(j) To provi de, by the operation of a key, 
means fo r receiving all messages on the 

rece iving only t el et ypewri ter, when one is 
provided, or on t he reperforator-tr ansmitter . 

(k) To indic ate to a director circui t that no 
end- of-message cod, has been received, 

that there is no tap e to transmit in the 
reperforator-transmitter and that no inco:ning 
signals have been received for a period of 
45 seconds. 

(1) To provi de, by t he operation of a key, 
for connect ing a tape-changing machine to 

a single station incoming line or trunk when 
a rece i ving only teletypewriter i s not pro­
vided . 

(C) Originating St at i on Circuit 

5.04 The or i ginating stat i on circui t operate s 
wi th the originating station No. 19 tele­

typewriter and provides the means of i ntroduc ­
ing messages in to the system at a switc hing 
office , It consists of 13 relays of the U and 
Y types , t wo 28o-type re lays, two 2SSA relays, 
one B-type re l ay and one vacuum tube . This 
circuit has the followi ng .functions : 

(a) To provide the means for messages that 
orig i nate at a switching off i ce to enter 

t he swit ching system. 
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(b) To recognize the end- of-message code in 
the ta pe as it is being sent so that 

ful'ther switching can be stopped at the end 
of a message in progress (see h) , 

(c) To r ecognize certain other s ignals such 
as LTRS, BLANK, z, etc ., during t he 

direc t or search perio d in order to di scard 
t hem. 

(d) To prese nt to the director circuit th e 
code impulse s of th e switching charact ers 

in t he t ape. 

(e) To provide means for getting a home copy 
of messages, either durin g t ransmission 

or whi le perf orating , as desired. 

(f) To recognize t hat the transmi~ t er has 
stopped for a per i od of about 30 second.a 

without an end-of-message signal , because of 
taut or torn tape , . and to provide a director 
tie-up alarm f or the condition . 

(g) To provi de, by t he operation of a key, a 
means of stop ping tr ansmissio n at any 

time. 

(h) To provide, by the operation of a key, a 
means of st opping fUrthe r switching or 

tr ansmission at t he end of a message in 
progress . 

( 1) To provide a means or · sending an end-of­
message code by t he operat ion of a key. 

(j) To provide means for manually routing a 
message that is waiting to find a free 

outle t directly to a willful i nte rce pt . 

(D) Director Circuit 

5.05 A director circuit is used with each in -
coming line, originating sta t ion or will­

ful intercept machine and with eac h supplemen­
tary multiple address rec eiver . This circuit 
is provided in t wo parts, of whic h the director 
relay unit consis ts of 55 re l ays of the U and 
Y types, two S-type relays , one 280-type relay 
and one B-type relay, and the fin al code relay 
unit consis t s of 20 U-type relays. This cir ­
cuit has the following funct ions : 

(a) To provide a means of reco gnizing 200 
two-c haracter address codes us ing any 

10 of the 20 usable first charac t er s . 

(b) To provid e a means of recog nizing th e 
remaining 10 first chara cters for switch ­

ing exclusive ly to trunks . 
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(cl To read the switching codes at the start 
of each relayed or originating message 

and by cooperating with •the sequence circ uit 
and controlling the crossbar switches to 
direct tha t message to the proper outlet or 
to t he multip le address position . 

(d) To store th e switching code of a directe d 
message and repeat it to the outlet con­

nected . 

(el To t es t an outlet to determine if it i s 
busy, and, i f it is busy, to wait until 

it is f re e before making a ·coMecti on to it . 

(f) To t es t whether .a message is to be inter­
cepted and, i f so, to send it to an 

interc ept. 

(g) To bring in alarms and drop control of 
th e circu its involved under abnormal or 

trouble -conditions . 

(hl To di sconnect from an out let at an end of 
a message. 

(i) To discard the characters FIOS, H, LTRS, 
BLANK and Z when t hey appear singly in 

the coding portion of a message, and to dis­
card any two-chara cter combinat ion consisting 
of one of t hese as a sec ond character com­
bined with any other first character, under 
the same condi tions . 

(j) To route messages bearing unassi gned 
codes to a misce_llan eous interc ept . 

(k) To provi de a means of stopping further 
swit ching after the completio n of any 

message in progTess by th e operat i on of a 
key. 

(1) To provide a means of stopping cross ­
offi ce transmission at any- time by th e 

operation of a key. 

(m) To provide for cr eati ng an end- of-message 
code in response to the operation of 

keys. 

(n) To provide a means of manually routing a 
message wai t i ng to find a f r ee outlet 

directly to intercept in response to t he op­
eration of keys . 

(ol To create an end-of-messag e code auto -
matically and disconne ct from any outl et 

to which it i s connect ed if signals cease for 
45 second.a on a mul t i -statio n incoming line, 
when no end-o f-message signal has been re­
ceived and t here is no t ape to t ransmit in 
the r eperforator-transmitter . (See Par , 5.0J(k~) 
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(p) To provide means fo r its being tes t ed 
with out in terfering with tr affic in the 

office , 

(E) Sequence Circuit 

5, 06 The sequence cir cui t, by al.lo ving only 
one di rect or at a time to use a l ink 

hori zontal , prevents two or more directo rs fr om 
othe rwise si multaneously esta bli shi ng cross ­
off i ce connect io ns to t he same out let machine, 
Access to t he link is allotted by it to t he 
direc t ors on a rotary basis .. The sequence cir­
cui t cons is ts of two circuit uni t s, one of 
which is a common unit that must al.ways be pro ­
vi ded regardless of the siz e of the sw~tching 
office . This unit , which includes bot h a regu­
lar and a spare, consis t s of 9 U-type relays , 
one 8-type re l oy, one 275- type mercury relay 
and one vacuum tube . The other unit , which 
must be provid ed on the basis of one for each 
10 direc tors in the of fi ce , cOns.tsts of 21 
U-type re 1'lys . The funct i ons of the circuit 
ar e as follows : 

(a) To operate t he proper link select magnets 
when a dire ctor makes a bid fdr swi tch 

ac tion . 

(b) To ins ure that only one director at a 
time makes a successfUl bid . 

(c ) If mere than one di rec t or places a bid at 
substant i ally t he same time t o give pref ­

erence on a rotary bas i s to those directors . 

(d) To provi de an alarm in case of trouble in 
the circuit . 

(e) To revoke a bi d from a director which has 
not completed bui lding up it s cross­

office connection wit hin 4 seconds , to bring 
in the alarm condition in that dire ctor, and 
to free i tself for serving other directors . 

(F) Link Ci rc uit 

5,07 The link circuit , comprisin g from 6 t o 
6o t en-by-t en crossbar switch es, provides 

a means for connecting any director to any out ­
let . The number of crossbar swi tc hes i., deter­
lllined by t he aize of t ho awitching off i ce. The 
tuQot i ons of the circuit are as foll ows : 

(a ) To connect le ads from any di rec t or to any 
outle t under cont rol of t hat direc tor. 

(b) To enabl e many such connect i ons to exi s t 
simult aneously f.rom dif fe ren t director s. 
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(G) Intercept Key Gircu it 

$.08 The intercept key cir cui t provid es the 
keys used for the various wil lf'u.l in ter­

ception requi rement s . These keys are located 
on the control board . The func t io ns of the 
circuit are as fol l O\IS: 

(a) To provide one or two in t ercept keys fo r 
each stati on served by a swi tching off ice 

t o permi t the interception of all mesaages 
carrying the indi vi dual sta ti on code of tha t 
s tation . 

(b) To provide keys to permit intercepting 
messages to trunk c ir cuit s . 

(c) To provide keys for directing cer t ain 
messages to "orders intercep t ," an ar­

rangement which permits s i detracking certain 
messages t o allov others to pass them, 

(d) To provide keys to permit inter cepting 
entire mult ip le address messages in will ­

ful intercept before th ey r each t he multipl e 
address position . 

( H) Outgoing Lin e or Si ngl e Trunk Cir cui t 

5.0 9 The outgoing lin , or si ngle trunk cir-
cui t i s arranged to receive messages f or 

all sta t ions on a given lin e or f or all sta ­
tions reached over a single channel trunk fr om 
any direc tor or from the multiple addr ess posi ­
t i on. It is provided with ei ther two or three 
reperforator - transmi t ters dependi ng on whethe r 
t here are urgency messages to be handled and 
the magnitude of t he traffic load on the line 
or trunk . With no urgency messages , or wi t h 
bot h regular and ur gency messages and light 
.l oads , only two reperforator-transmi tt ers are 
used . Wit h heavy t r aff i c l oads and urgency 
messag es, the third reperforator -tr ansmitt er is 
used to handle the urgency messages only. 

$. 10 When two reperf orator-tr ansm..itters ar e 
use d t he circuit consists of 67 U and 

Y-type relays , one 280-type relay , and 4 vacuwn 
t ubes. The addition of t he t hir d reperfor a tor ­
transmi t te r requires an appli que circ ui t con­
s i s ting of 15 U-type re 1'lys and 2 vacuum tubes . 
The funct i ons of the circui t are as follows: 

( a) To r ecei ve regular messages f r om di rec -
tors on eit her of the two regul ar reper ­

for at or-tr ansmitters and reper for at e them in 
ta pe . 

(b) To enabl e each of the t vo regular repe r­
for at or-t ran smitters separately to par ­

t i ci pa te wi t h a call ing di r ,ector in c l osing 
th e proper cro ssp oin ts on t he link . 
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(c) To insu re t hat current i s neit her made 
nor broken by the crosspo ints on th e 

link , 

( d) To maint ain the closu r e of cross point s in 
t he link until the dire ctor informs it 

that an end- of-message code has been t rans­
mitte d cross-o ffice . 

(e) To rece i ve regular messages from the mul-
t iple address posi tion on the t wo r egular 

reperfo r ator -transmitte rs and reperfo r at e 
t hem in t ape. 

(f) To recei ve urg ent messages fro m the mul-
t ip le address posi ti on on th e t wo regular 

reperforator- tr ansmitters , if the urgent mes­
sage reperforato r-tronsmit ter is not provi d­
ed , and reperforate them in tape . 

(g) To r eceive urgen t messages from t he mul-
ti ple address posit ion on the urgent mes­

sage reperforator-transnd. tte r if one is 
provided , 

(h) To prevent simultaneous sei zure of one of 
th e two regular reperfor ator-transmit t era 

by bot h a regular di r ector and the multiple 
address positi on. 

(1) To participate with t he mult ipl e addres s 
circui t in closing th e proper crosspoints 

on the multiple address link , 

(j} To provide a holding path on each r eper -
fo r at or-trans mitter for t he selector 

magnet after a code has been re cei ved. f rom 
the mult i pl e address position until another 
code 1s to be received or the message is 
transmitt ed. 

(k) To indicate to the multiple addres s po­
sition that i t i s being used eit her as an 

outgoing line or as a single trunk circuit . 

(1) To indica te to the multipl e address posi -
tio n, il it is being used for t runk, t hat 

th e office code has already been sent to it 
and need not be repea ted. 

(m) To provide for making a reperforat or-
transmit ter appear busy while it is en­

gaged in receiving a messag e cross-office 
and thus prevent its being se ized by anot her 
director or the mult iple address posi t ion. 

(n) To cause a r eperforator-tran smit ter t o 
assume the busy condit ion when its ta pe 

supply is low and to al arm t he condition , 

(o) To provid e a means for making a reperfo­
ra tor-transmitter appear busy by the 

operation of a BUSY key. 
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(p) To provide a means whereby if the ur gency 
machine is manually made busy, urge nt 

messages wil l be t ransmit te d t o the regul ar 
reperforator- t ransmitte rs . 

(q) When ooly two repe r forator -t r ansmitte r s 
are used , to transmit messages from them 

alte rna te l y if they both have tape or from 
whichever one has messages to transmit . 

(r) To t r ansmit all messages in the urgent 
mes sage machine, when provi ded, after 

the completion of transmission of a message 
from the second of t he regula r reperforator ­
transmitters , or after t ransmissio n of a mes­
sage from the firs t regular r eperforator ­
tr ansmitter if th ere are no messages in t he 
second , or whenever there are no messages 
avail able in eit her of t he regular machines . 

(s) To provi de a means for preventi ng , by 
the opera t ion of a key, further t r ansmis­

sio n from each machine afte r any message in 
pr ogress has been completed . 

(t) To provide a means for sto ppi ng transmis ­
sion f rom eac h machin e at any time by the 

operat ion of a key. 

(u ) To stop each transmi t te r automat i cally 
and al arm th e condition if the tape is 

torn . 

(v) To make t he di stribu t or contacts of 
eithe r of the t wo r egular r eper forato r­

tr ansmit ters available t o the tran smit ter 
start circui t upon request from that circ uit , 
except during th e t ransmission of an address 
code, and except immediatel y following a 
F IGS characte r . 

(w) To r ecognize a machine trouble in the 
reperf orator - t ransmit te rs and giv e an 

alarm . 

(x ) To pro vide a means of manually releasing 
an outgo ing l ine which has been sei zed, 

and automatically sending to the line an 
end-of-m essage code . 

( I) Transmitter Start Circuit 

5. 11 The tr ans mitt er s tart c i rcuit c onsis ts of 
42 relays of the lJ and Y types , three 

209-t ype selec tors , one B- type relay and one 
vacuum tube . Its func t ions are as follow s : 

• 

(a ) To code the di st ribu tor of an out going 
line reperfora tor-t ransmitter f or sending 

t ransmit ter start pat te rn characters . 

(b) To provide the proper time in t ervals 
bet ween t hese ch..u-acters. 
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(c) To genera t e automatical q and in rot at ion 
the pro per pat te rn f or s tarting each of a 

maximum of te n t r ansmitt ers on t he l ine 
eit her on a priority pickup or regular basis . 

(d) To try f irst all sta tions in rot at ion for 
prio r i ty traf f ic, up t o and including t he 

last sta t ion to have sen t pri ority-traffic , 
and t hen if t here is no prio ri t y tra f fi c try 
all s t at i ons in r ot a tion for regular tr af f ic , 
up to and incl uding th e last st ation t o have 
sent r egular t r af f i c. 

(e) To suspend operat i on for an opt ion al 
wai ti ng per iod of one or two minutes if 

no traffic has been picked up, af t er whi ch 
to begin a new round of t ri al s . 

( f ) To cause a no-re sponse alarm i f af t er 
sending the star t patt er n for a station 

neit her traffic nor a no-tr af f i c res pons e 
( H) i s re ceived within fi ve se_conds. 

(g) To withh old sending fur ther star t pa t -
t~rns , when an att empt to s tart a sta t i on 

r esults in the r eceip t of t r affic, unti l 
af t er t he end- of-transmi.ss i on code i s re­
ceive d from t hat st at ion or until. inf ormed by 
the incoming line circui t tha t incoming 
t rans missi on has ceased f or at le a,,t 4$ 
s ec opds. 

(h ) To provide a manual means for sending a 
transmit t er stop patt ern , by t he opera­

ti on of an ~ !ERG STOP key. 

(i ) To suspend tran smission from the outgoi ng 
line reperforato r- t ransmit te rs while 

s t art pat ter ns are being sent . 

{j ) To provide a means of skipping both 
priority ar.d regular pi ckup of a sta ti on 

by t he operati on of a SKIP TRAllS key. 

{k) To provide a means of indicating whic h 
t ransmit t er has been started by lighting 

a TRANS J.anq:,. 

(l ) To pr ovide a means of indicating whet her 
a t ransmit te r. whic h has been starte d was 

started on a priority patt er n, by l igh t ing a 
PRIORITY l amp. 

$. 12 The t ransmit te r s t art pat t ern codes that 
are availab l e for assignment to station 

t ransmi t te rs , list ed in th e orde r in which they 
are s ent , are as follo ws : 

stat i on 1 2 34$6 7 89 10 

Priori t y Code U F C B J P Y W M G 

Regul arCode ASI D RH Z L N 0 
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( J ) Local Outlet Ci rc uit 

5. lJ The local out l et circu i t enables any di-
r ect or or mult ip l e address posi t ion to 

connec t dir ec t l y to rec ei vi ng machi nes with out 
repe rfor at ion or st orage on t he outgoing si de 
of the switching office . It i s used to pr ovide 
local rec ei ving sta t i ons as described in 4(E) 
and to provi de the various types of in terce pts 
us ed in a switching off i ce . There may be fr om 
one t o ten recei ving machin es per out l et and 
the y are r eached on a r otary basis so that t hey 
share the l oad equal zy. The machines f or re ­
cei ving stati ons may be 15-type page rece i ving 
only te le typewri ters , typi ng reperfo r ato r s or 
bot h. The machines for int ercepts may be t yp­
i ng reperforators or reperfo rator -tra.nsmi tt ers . 

, .14 The ci rcu i t is provi ded in t wo parts . 
There is a conman group of apparatus c on­

sisting of 2 U- type r ela ys and a 209- type se­
l ec tor which must be provi ded for each group of 
s tat i on machin es respo nding to a gi ven code or 
for each group of i nt ercept machines . A s econd 
gr oup of apparatus must be provided f or each of 
the i ndi vidual machines of an in t ereept or 
l ocal out le t s tation . This indivi dual ci rcuit 
consis ts of 16 r ela ys of the U and Y typ es, one 
B- type relay , t hree 28o- type r el ays and three 
vacuwn tubes . 

, .15 The functions of the circui t ar e as 
fo llows : 

(a) To parti cipate with.a call ing direc to r i n 
clo sing the proper crosspoints on t he 

li nk. 

(b) To partic i pate with t he multip l e address 
posi t ion in clos i ng th e proper crosspoints 

of t he multiple address l i nk. 

(c) To preve nt th e simul t aneous seizure of a 
giv en local out l et or in tercept machi ne 

by both a regular di r ect or and the mul tiple 
addre ss positio n. 

(d) To insu r e t hat current i s nei t her made nor 
broken by the cro sspoints on t he link . 

(e) To provid e a hol ding path for i ts assoc i -
ated rnachine during ru, idle condition and 

to release it when a cross -offi ce connec t io n 
has been es t ablished . 

(f ) To blind th e machine af t er a code has been 
sent to it fr om t he multi ple address posi­

t i on and t o unbli nd it, eit her to r eceive an­
other code f or t hat out l et or to receive the 
message. 
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(g) To mintain the cl osure of the crosspoint 
in the link until the direc t or informs i t 

t hat an end-of-messag e code has been trans ­
mitted. 

(h) To pro vide a busy condition which pre ­
vents any new call from being esta bl.is hed 

vhen no outlets are idle . 

(1) To provide a manual means f or making each 
outle t busy, by t he operat ion of a BUSY 

key eit her at t he outlet or t he control board. 

{j) To aaswne the busy condition and give an 
alarm upon recognition of any machine 

trouble , in cases where the m.1Chine al arm 
f eature is used. 

(k) To assume t he busy condi t i on and give an 
al arm in t he cas e where a typing reperfo­

rator is used and the ta pe supply is running 
low. 

(1) To cause messages to be sent to the out­
let machines on a ro ta t ional basis . 

{m} To provide for feeding out a give n amount 
of tape aft er each message when a typing 

reper f orat or is used . 

{n) To assume a busy condition, if the sta -
tion is not equipped with the machine 

al.arm feature , if the power at the s tation 
is not turn ed on. 

(o) When used as miscellaneous int ercept or 
Jllll.tiple address intercept , to cooperat e 

wit h the alarm circuit and sound the al.arm 
ch:ime when a message i s being rec eived . 

(K) Multi -Channel Trunk Circuit 

5.16 The multi-chann el t runk circuit enables a 
direct or or the multi ple address posit io n 

t o co mec t directly to any one of a group of 
from three to ten trunks to another switching 
of fice, wit hout st orage on the outgoing side of 
the l ocal switching office . The trunks ar e se­
lected on a rotational bas is and th e circuit is 
used when the t raffic lo ads to anot her switc h­
ing office are too great t o be handl ed by one 
or two out.gol.ng line and singl e channel trunk 
circui t s . Typing reperforators are provi ded on 
each trunk to make a record of the t r af fic it 
handles. 

5.17 The circu it i s provided in two parts. 
There is a common group of apparatus con­

sist ing of four U- type relays and one 209-typo 
selector whi ch must be provided for each group 
of trunk s. A second group of apparatu s must be 
provi ded f or each individual trunk. This 
in divid ual circui t consists of 8 U-type relays, 
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one 280-type re la y, one 255A pol ar relay and 
two vacuum tubes. The functions of the circ uit 
are as follows : 

(a ) To part icipate with a calll.ng director in 
closing the proper crosspoints on t he 

link . 

(b) To participa te with th e mult ip le address 
positio n in closing t he proper cross­

points of t he multip le address link . 

(c) To preve nt the s imultan eous sei zure of a 
given trunk by both a regular director 

and the multi ple addre ss position . 

(d) To i nsure t hat curr ent is neithe r made 
nor broken by the crosspoin t s on the 

link. 

(e) To provide a holding path for its associ -
at ed t runk during an idle condi tion and 

to releas e it when a cross - offi ce connec t ion 
has been establi shed. 

{f) To blind the t runk after a code bas been 
sent to it f rom the mu.ltiple address 

posi t ion and to unblind i t , eit her to receive 
another code f or th e trunk or t o rec eiv e the 
message . 

(g) To inform the mul tiple address dire ct or 
t hat one connection has already been made 

to i t and, in c ase another code i.s to be 
sen t, t hat the off ice co de need not be trans ­
mitted again . 

(h) To maintain the clo sure of the crosspoint 
in th e l ink until th e director informs it 

that an end-of- message code has been t rans­
mit t ed. 

(i) To pr ovide a busy condi tio n which pr e­
vents any new call fr om being establishe d 

when no trunks are idle . · 

(j) To provide a manual means for making each 
t runk busy, by t he oper ati on of a BUSY 

key at th e contr. ol board . 

(k) To cause messages to be sent t o the 
trunks on a rot ational bas i s . 

{L) Multipl e Address Circuit 

5. 18 The multipl e address circui t i s arranged 
to recei ve nw.tipl e addr~ss, group code 

and urgent messages from any director in t he 
office on fro m one to six reperf orator-trans­
mit t ers asso ciated with its receiving side . 
These machines are used in rotation . All of 
the above t ypes of messages my be rec eived on 
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these machines indiscriminate ly or, if des~d , 
th e receivers may be divided into any two 
groups one of which receives only urgent mes­
sages and the other non-urgen t messages. The 
circui t is arranged to read t ho directing codes 
of the messages one at a t ime and make connec­
ti ons to the outle t s requir ed . 

5.19 The over -all multiple address circu it 
consists of f our individu al circuit units 

which, together with the multiple address link 
circu it , comprise t he regular lllllltiple address 
arrang ement s of the switching office . One of 
th ese , a level se quence circu i t unit, is always 
provided and it determin es to which of the 
multiple address reperfor at or - transmitter units 
a message will be sent . It consists of t-wo 
U-t ype relays and two 209-type selectors. From 
one to six level circuit units are also pro­
vided, depending on t he number of cross - office 
paths and multi ple address r ~perfor ator- trans­
mitters required. Each level cir cuit unit 
consists of 31 U- type relays , two 275-type 
relays and 2 vacuum tubes . In addition, one 
director selector circuit unit is prov i ded t o 
attach the dire ctor to the outputs of the level 
circuit units one .at a time . This circ uit unit 
consists of 2 U-type relays and two 209-t ype 
selectors . Finally, one director circuit is 
provided to read tho address and make the con­
nections thr ough the multiple address link. 
I t consists of 41 U-t ype relays, t wo 275-type 
relays, one 280-type relay, 1 vacuum tube and 
2 crossbar swi t ches . 

5. 20 The functions of t he over-all multiple 
address circuit are as follows : 

(a) To receiv e messages from dire cto rs on 
the receiving level reperfor ator - trans­

mit ters in rot ati on, wit h the receivers ar ­
ran ged either as a single group or in t wo 
groups i f speci al urgen t message levels are 
requir ed. 

(b) To enable each of the recei ving leve ls 
separately to participate wit h a calling 

director in closing the proper crosspoip t 
on the link . 

(c) To insure that curren t is nei t her made 
nor broken by t he crosspo int on t he 

link . 

(d) To provide a holding path for each of its 
reperforator element s during an idle coR­

dition and to release i t when a cross-office 
pa th has been est ablishe d to the machine. 

(e) To maintain the closure of a crosspoint 
in the lin k until t he director informs i t 

that an end-of -message code has been trans­
mitted . 
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( f ) To pr ovide fo r making a reperforato r -
t ransmit t er appear busy while i t is en­

gaged in rece i ving a message cro ss-office and 
thus prevent i ts being se i zed by another 
director . 

(g) To cause a reperfor ator - transmitter t o 
assume the busy condition vhen its tape 

supply is low and to alarm t he condit ion . 

(h) To provide a manual means for making i t s 
re perfora tor - transmitters appear busy, 

by t he opera t ion of a BUSY key. 

(i) To recognize a machine trouble in any of 
t he reper f orator - transmitters of the re­

ceiving levels and give an alarm . 

(j) To make connections from the transm i tting 
levels one at a t ime to out l et s one at a 

time, in cooperation wit h the lllil t iple ad­
dress l ink , the director leaving t he tr ans­
mitt ing level as soon as the connections for 
a message are completed and before transmis­
sion of t he message itself. talces pl.ace. 

(k) To cause i ts director to service the 
transmitti ng levels in rot at ion, al ways 

servicing t he urgent message group first . 

(1) To determine if the message is an urgen t 
message and route i t t o urgency levels of 

outle ts when such levels ere provided . 

(m) To read the address -codes at t he star t of 
each mes sage and to seize outlets repre ­

sented by them. 

(n) To store and repeat each address code t o 
the outlet connect ed by it . 

(o) To test an outlet to determine if i t is 
busy and, if it is busy, t o wai t unt il it 

is idle before making a connection to it. 

(p) To connect multi ple address intercep t for 
receiving a copy or the mes sage whenever 

an in t ercept key is oper ated for a station 
represented by one of the address codes in 
the message . 

(q) To test for abnormal or trouble condi­
t ions and to bring in alarms . 

(r) To s'end unassigned codes to multiple ad­
dress intercept , along wit h a copy of t he 

message . 

(s) To recognize that the end-of-address code 
of the message bae been reaohed and all 

the outlets required have been seized and 
then to transmit the message s1mu.taneously 
to all these out l et s. 
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(t) To dis car d t he mult iple address and ur ­
gent message codes appearing at t he head 

or a multip l e address or ur gent mess age. 

( u) To generate and send an off ice r egula r 
multi pl e address code or an off i ce ur gent 

message code ahead of any message dire cte d to 
a t runk , for the purpose of insuring regul ar 
mult ip l e addre ss or ur gent message handling 
a t the distant switc hing off ice and of in ­
fo r ming the mult iple addre ss posi t ion at t hat 
off i ce of the sourc e of the message so t hat 
it can det ermine l<hat furt her trurud.ng , if 
arey-, i s required . To accord t he same t reat ­
ment to a message involving a group code , 
when an 8lDl system invol ves more than one 
switc hing off ic e, on t he possibility t hat t he 
group code may include sta t ions serv ed by 
anothe ,, switc hing office . 

(v) To disconnect from an outle t at an end­
of -message cod• . 

(w) To provide a maans of stopping cross ­
office transmission at any t ime by t he 

operat i on of a key . 

(x) To provide a means of stQPpi ng furthe r 
switching at the completion of a message 

by the oper ati on of a key. 

(y) To provid e for creating an end-of -mess age 
code in respo nse to t he operat i on of 

keys . 

( z) To provi de a means of manually routing 
direc t l y to in t erc ept a message waitin g 

to .find an idle outlet , 

(M) Multiple Address Link Circui~ 

S. 21 The mult ip le address link c ircuit , com-
prising f rom one to 10 ten -by-ten cross ­

bar switches , provides a means for connecting 
f r om any of t he six possible mult iple address 
l evel s to any of the out lets , in cooperati on 
l<ith t he multip le address direct<>r. The num­
ber of crossbar switches i s determined by the 
number of outlets t o be reached . The functions 
of tho circuit arc as follows : 

(a} To connect l eads fr om any mul t i pl e ad-
dr ess le vel t<> any desired out le t or 

group of out l et s under contr ol of the nn.il ­
t iple address di rector . 

(b) To enable many such connections t o exist 
simultaneously from different multiple 

addres s l eve ls. 

SECTION P70 . 604 

(N) Group Code Circu i t 

5.22 The group code circu i t, in cooper ati on 
"1t h the multipl e address circu it, pro ­

vi des a means of making a multi ple connect io n 
to a number of out l ets on a sing le two-charac ­
ter switc hing code . The circuit cons is t s of 
cormnon equipment, whic h is provi ded regar dle ss 
of t he number of group codes used, t runking 
re l ay equipment and, in addi tion , ind ivi dual 
relay equipn:ent for each gr oup code used . The 
common equipment i s furnis hed in uni t s capable 
of handling four outl ets and cons i st s of 10 
U-type re l ays . The number of these units pro­
vided depends on the to t al number of outl et s to 
be reached by group codes . The t runking r elay 
equipment, whic h consis t s of 15 U- type relays , 
must be provide d when trunks between switching 
offices are used . For each group code used in 
t he office an individual circu it 'consi sting of 
four U-t ype relays nust be provided . 

5. 23 The functi ons of t he gr oup code circ uit 
are as f ollows : 

(a) To respond to the multiple addre ss cir ­
cuit when a group c ode is read. 

(b) To tes t s imultaneously al l outlets repre ­
sented by a gi ven group code. 

(c ) To i nform t he multi pl e address circuit 
when al l outle t s contained i n a group 

code have been seized . 

(d) To get an indication from the mult iple 
address circuit as to whet her a group 

code message has been received over a trunk 
and, if so , to avoi d trunking it back to t he 
office from which it came. 

(e) To inf orm the multiple address c i,mui t , 
when an 8lm sys t em i nvolves more than 

one Sl<itching off i ce , that t he off i ce code 
must be se nt ahead of the group code. Thi s 
is necessary to care for the possi bili ty t hat 
the group code may incl ude sta t ions served by 
another swi tc hing offic e • 

(f) To add the mul tiple address intercept to 
a connect ion if the group code includes 

any s t at ion for which an intercept key is 
operated . 

(0) Suppl ementary Nult iple Address Circu i t 

5.24 The supplement ary mult ipl e address circuit 
provides a means of handlin g two, t hree 

and four -address messages on the basis of break­
ing them dol<n at t he s"1t ching offi ce in t o two 
messages , three messages , or four messages , each 
carrying only one of the address c odes . These 
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messages are then automatically switched on a 
sing l e address basis to the proper out le t s for 
delivery , The inclu .sion of a special tvo­
character supplement.ary 11\Ult iple addre ss code 
ahead of th e address codes themselves , in the 
preparation of the message at the point of 
orig in , enabl es t he switching off ice equipment 
to determine whether th e message contains tiwo, 
three or four addresses. A maxinrum of f ive 
cross-office paths may be assign ed for access 
to th is circuit and a max= of ten reperfora ­
tor-transmitters may be provided for perfora t­
ing the individual messages, thus permitting 
the handling at one t ime of up to five separate 
messiges containing a total of ten codes, in 
any combinations of messages and codes . The 
cross-off i ce paths are chosen by di rect ors on 
a cascade basis, with messages always going to 
th e lowest numbered pat h that is not busy, The 
reperforator -transmi t ters are used on a rotary 
basis, with th e load divided about equally 
among them, A director circuit must be pro­
vided with each of the reperfora ~or -transmit ­
ters to handle the switching of each of the 
resulting single address messages to its proper 
outlet . 

5,25 The supplementary multiple address cir-
cuit consists of a group of com.on ap­

paratus made up of 20 U- type relays , one B-type 
relay, six 280-typ e re lays , one 209-t ype selec­
tor, one vacuwn tube and one ten -by-ten cross ­
bar switch if three or fewer cross-office paths 
and six or fewer reperfor ator-transmitters are 
used, or two ten-by-ten cross bar switches if a 
greater nu,,mber of cross-office paths and reper­
fo ra t or-transmitters are used . For each cross­
office pat h used, equipment consis ting of 37 
U-t ype relays and two vacuum tubes is provided . 
For each receiver circuit used (for a reperf o­
rator-transmit t er) addi~ional equip ment con­
sisting of six U-type re l ays and two vacuum 
tubes must be provided. 

5, 26 The functions of the c i rcuit are as 
follows: 

(a) To part ici pate wi th a calling director i n 
closing the proper crosspo in ts on the 

link, 

(b) To insure that current is neither made 
nor broken by the crosspoints on the 

link , 

(c) To maintain closure of the crosspo int in 
the link until the director informs i t 

that an end-of-message code has been tr ans­
mitted. 
(d) To provide a busy condition which pre ­

vents any new call from being established 
when no cross - office paths are i dle . 
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( e) To provide a manual means of making each 
cross - office path busy by t he operat i on 

of a BUSY key at the control board. 

(f) To transfer th e te st leads to the lowest 
numbered cross-office circuit that is 

idl e. 

(g) To ascertain from the di rec tor whether 
the message is a two, three, or four­

address message. 

(h) To seize two, three or four reperforator­
t ransrnit ters as required by the number of 

addresses . 

(i) To prevent code and message tran smission 
from the direc to r until the necessary 

reper£orator - transmitters have been seized . 

( j) To distri but e the codes to the se i zed 
reperforator-trans mitter s so t hat each 

receives only one. 

(k) To tr ansmit the message simultaneously 
then to all sei zed machines. 

(1) To disconnect the seized machi nes when 
t he end- of-message code has been trans­

mit t ed to th em. 

(P) Alarm Circuit 

5, 27 One alarm ci rcuit i s provided for th e 
switching off i ce. -It consists of 14 re ­

lays of the U and Y types, three B-type relays, 
one vacuum tube and a tone-bar chime . Its 
functions are as follows: 

(a) To provide alarms which are COllJl!On to more 
th an one circui t or are conrnon to the 

switching of f ice. 

(b) To light a TAPE OUT pilot lamp when a 
tape out al arm appears in the office. 

(c) To lig ht a DIR COM (Director Common) 
alarm lamp t o indic ate trouble in the 

sequence circuit . 

(d) To ligh t a D-C POWER alarm lamp to indi­
cate a blovn fuse on eit her the 115-volt 

or 48-volt fuse panel. 

(e) To operate a major PILOT alann lamp when 
any of t he above ment ioned alarms is 

encountered a.s well as whenever there i s a 
Director Tie-Up alarm, Machine Trouble alarm, 
Line Trouble alarm or Supplementary l!Ultiple 
Address al arm in the office, 
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(f) ·ro opera te the chime at about 60 !FM 
whenever an alarm appears in til e office . 

(g) To provi de a means of sU encing the alarm 
chime by the opera t ion of a SUPPRESS key 

at t he control board. 

(h) To provide a means of permanent ly turning 
off the alarm chime by means of a key a t 

the cont rol board. 

(i) To provi de a means of li ghting a lamp and 
operating a buzzer at the t esti ng posi­

tion for calling the maintenanceman, by th e 
operation of a key at the control board. 

(Q) Pat ching Circuit 

.5. 28 The patching circu i t provides th e wiring 
and equipment for separa bl e plug and cord 

assemblies t o enable removing indiv i dual cir­
cui t units from service and r eplacing them with 
spare units . It consists of .50-conductor re ­
ceptac les and pl ugs. Its functions are as 
follows : 

(a ) To provide a means of patching the fol -
lo-.nng circui t s: Incoming Line and 

Trunk, Originating Stat ion, Director , Out­
going Line and Singl e Trunk, Transmitter 
St art , Sequence, Local Outlet , l!ul ti ple Ad­
dress, Group Code, Multi -Channel Trunk and 
Supplementary l!ultiple Address. 

(b) To provide means of trunking the individ­
ual lea ds from a given c i rcuit to the 

test position for t esting purposes . 

(R) Line Jack and Patching Cor d Circuit 

.5. 29 Thi s circu it consists of jac k and patch-
in g cord circuit arrangements each con­

sis ting of three j acks, t wo of which are l oop­
ing jacks and one of which is a set ja ck. 
Miscellane ous jack s ar e also provid ed. It s 
functions are as follo ws: 

(a) To provide a means of patching l ncoming 
and outgoing loops . 

(b) To provide a means of i nserting moni tor­
ing and test equipment in the incoming 

and outgoing loops . 

(c) To provi de a means of t runking t he input 
and output of incoming and outgoing lines 

to the test posit ion. 

(S) Machine Test Circuit 

.5. 30 The machi ne tes t circuit pr ovi des at 
t he swi tching office maintenance posi­

ti on a means of testing th e var i ous t ypes of 
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t eletypewrite r machines used and of monitoring 
transmissi on in to, out of , or across th e office. 
It consi sts of a test bench, a t est cabinet and 
a machine ca bin et which a.re used in cooper at ion 
with a number of teletypewri ter t est machines. 
There are also two 2.5.5A relays and a polar re­
lay test set in the circu i t. Its functio ns are 
as follow s: 

(a) To provide for testing all the various 
types of teletypewrite r machines used in 

the office. 

(b) To provide for testing cer tain othe r 
types of stan dard tele typewri te r machines 

such as those used on TWX and PO!\Y wire 
servic e$ . 

(c) To provide for tes ting and adjus t ing 
2.5.5A re lays . 

(d) To provi de monitoring equipment and ar -
rangements to monitor transmission on all 

horizontal (input) and vert i cal (out le t) 
paths of both tile r egular and multip le ad­
dress links . 

(e) To provid e monit oring arrangements for 
all inputs and outputs of the switching 

office it self . 

(f) To cooperate "1th th e unit tes t circuit 
for c i rcui t test ing. 

(T) Unit Test Circuit 

.5. 31 The uni t test circu i t provides a means of 
t esti ng all relay circuit uni ts in the 

swi tching off ic e except th e alarm c i rcui t ldth ­
out in t erfering with the normal oper ation of 
t he off ice . It consis ts of a cab inet of equip­
ment conta ining l amps, keys and patching ar­
rangements and 72 U-t ype rela ys , two 280-type 
relays , three B-type r ela ys and one S- type 
relay . It s func ti ons are as follows: 

(a) To pr ovide a means of testi ng all of the 
relay circuit units in the switching of ­

f i ce except the alarm circuit . 

(b) To te st these circuits when they are 
patched out of use without int er fering 

with normal SWitching of f ice operat ion . 

(c) To test the se circuits independent ly , on 
an i ndividual circuit basis, by means of 

keys and lamps. 

(d) To cooperate wi th t he machine t est ci r­
cuit when making tests • 
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6. SWITCHD/G OFFICE POWER SUPPLY 

6.0 1 A power plan t operating from a primary 
power source of "Wye" connected 120/208-

volt , 3-phase , 4-wire, r egula t ed 60 cycle a-c 
is provided for each switching office . This 
plant distributes a-c power to t he teletype ­
write r ma,:hines and generates both 48-volt d-c 
and 130-volt d-c power for rel ay circuit opera­
t i on and tr ansmission purposes . 

(A) A-C Power Arrangement s 

6.02 A-C Distr ibut ion : The primary power is 
connected to the power plant at an a-c 

distribution cabinet . Thi s cabinet is similar 
to the other equi pment c abine t s in the office 
and cont ain s fusing, a starting contacto r, an 
On and Off switch and 49 distribution switches . 
These distribution switches are individually 
fuse d and f i ve are assigne d for t est position 
contro l while the remaining lili are for con­
troll ing the te le t ypewrit er machines used in 
t he office . A-c i s provided from th is cabi net 
to the h8-volt and 130-volt d-c plants . The 
five switc hes for the teat positio n and the a-c 
distr i but ion to th e d-c plants are i:iot under 
control of the On and Off switc h or the con­
tactor . The conta,:tor automatically releases 
on a no- voltage condition and is under control 
of the On and Off switch. 

6.03 Each of the distr i bution switches is 
capable of cont roll ing the power to one 

machine cabinet , to one or i gina t ing station or 
to not more than four teletypewriter motors . 
Because of th e high st arting curr ent required 
by the synchronous motors of the t eletypewr iter 
apparatus the full starting load for t he office 
should not be appli ed at one t ime. Therefore, 
after t he office has been shut down or after a 
power failure has re leased the contact-Or, the 
individual distribution switches should be 
operated to OFF, and after power has again been 
turned on by t he contactor , t hese switches 
should be individual l y operated to ON. 

6.04 Supplementary A-C Dis tr ibution : For 
large offices requiring more distribut i on 

switches than are available in th e init ial dis ­
tr ibution cabinet a supplementary a-e distri bu­
tion cabin et is provided. This supplerrentary 
cabinet contains e18ht distribution switc hes 
for test or ot her purposes and 52 for control ­
ling ieletypewr iter apparatus. A contactor 
si.miJ.ar to the one in the i ni t ial cabinet is 
al so provided and supplies power to the 52 
switch es . This contactor is under cont r ol of 
the On and Off switc h in the initial cabi net . 
6. 0S Power Factor Correction: When large 

mimher s of teletypewriter synchronous 
motors are operated on a single power source , 
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power facto r corr ectio n is require d. In t he 
81Cl system this correc t ion was supplied as 
common equipment and was al ways pre sent regard­
loss of th e number of motors turned on. In th e 
81D1 syst em power factor cor rec tion is provided 
with each machine cabinet in the off ice as part 
of t he cabin et equipment . The correction thus 
provided is suff icient t o ta .lee care of the 
other motors in t he off ice, such as those on 
originat i ng stations, intercept machines, loc al 
outlet machines and receiving only machines, 
for which power fa ctor correct i on equip.~ent is 
not specifically provided . This t reatment of 
power f acto r correct ion eliminates the danger 
of overcorrec t ion bec ause the proper amount is 
applied as th e ma,:hi nes are turned on. 

(B) 48-Volt D-C Plant 

6.o6 This plant provides 48-volt d-c power for 
the operation of the r ela y circuits , 

cros sbar switches, machine magnets, etc., of 
the switching office . It has a capacity of 
from 5 to 100 amperes at its normal voltage 
limits of 47 to 51 volts and it consis ts of a 
24-cell battery noated by JO- ampere regul at ed 
metallic rectif i ers . This plan t is fully auto­
mat i c; it switches rectifiers in and out with 
the load. From one to five JO- ampere charging 
rectifiers may be provided as requir ed. In 
general enough rectif ie rs should be provided so 
that one can be employed as a spare for use in 
cas e of th e failure of an op-orating rectifier 
or for purposes of recharging the batt ery after 
an a-c power failure . The maximUrn of f i ve 
rectifiers, plus the necess ary control and dis ­
t ribution equipment, requi res three cabin ets 
for mountin g purposes . These cabinets are the 
same as t he equipment cabinets use d for mount­
ing th e relay equipment in the switching off ic e. 
The initial cabine t contains conmon plant con­
t rol, di str ibution and control £uses and one 
rectifier . The other two cabinets may contain 
either one or two rectifiers , as requ ired , each 
with its associated r~lay cont rol equipment . 

6.07 The batteries for the 48-volt d-c plan t 
will be mounted on standard open-t ype 

batt ery stands according to arrangements speci­
fi ed on a job basis . 

(C) 130-Volt D-C P'.l.ant 

6. 08 This plant provides 123-volt d-c power 
fo r the operation of relays and vacuum 

tubes and for t rr.nsmission purposes at the 
switching office . It has a capacity of from 
o.$ to 20 amperes at i t s normal voltage limits 
of 121. 5 to 124. 5 volts at the load fuse panel 
and i t consists of a 61-cell bat te ry noated 
by means of 8- ampere regulated tube rectifiers . 
The plant is designed t o supply power at 
131 ! l volts at the batt ery, and c·ounter cel l s 
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are provi ded to maintain the ;aerroaJ. load , ·ol tag e 
at 123 vol ts. From one to four r ectifiers , 
which are automatic ally switched 1n and out 
with the load, may be provi ded as re quire d. As 
1n the case of the b8-volt d-c plant, enough 
rectifi ers should be provided so t hat one can 
be employed as a spare for use in case of the 
failure of an operating rec t if ie r or f or pur­
poses of recharging th e bat tery after an a-c 
power failure. The maxiJ!llJn of four rectifier s, 
plus the necess ary control and dist ribution 
equipment, requires two cabinets for mount ing 
purposes. These ca binets are t he same as the 
equip,,,ent cabine ts used for mounti ng the relay 
equipment in the switch ing offic e. The initial 
cab inet mounts cormnon con t rol equipment , dis ­
tr ibutio n fuses and two rectifiers . The seco nd 
cabinet mounts eith er one or t wo addit ional 
rectifiers, as required , with thei r associated 
control equipment. 

6.09 The batteries for t he 1,30,-volt d-c plant 
will be mounted on standard open-typ e 

batt ery stands according to arran gements speci ­
fied on a job basis . 

7. SWITCHI!IG OFFICE E9UIPMENT ARRANGEMENTS 

7. 01 In the design of the switching of f ic e 
equi pment and it s arr angements , consider -

atio n vas gi ven to the following factors: 

(a) Appearance. 

(b) Adapt ability to var i ous sizes of offi ce . 

(c) Provision for growth. 

(d) Simplified in st.allation. 

(e) Capabil ity of being manufactured and 
stocked in units . 

7.0 2 In order to meet these object ives the 
relay switching equi pment, t he power 

plan t and the t esting circui t s are mounted in 
fully enclo sed st eel cabinets 7 1 tall and fin ­
ish ed in a graY-green wrinkl e enamel. The 
teletypewr iter apparatus is mount ed in steel 
cabinets or on steel tables similarly finis hed 
(Figs . 8, 9 and 12) ,md a control board 
(Figs . 13 and lb) which harmonizes in appear­
ance with t he apparatus cabinets is also pro­
vided . The packaging of the equip ment t hus in 
cabinets makes it possible to provide it in 
t he proper quantities needed for the different 
sizes of switching offic es encountere d and to 
arrange i t in t he most suitabl e layout fo r the 
space in which it is t o be ins t alled . A typi­
cal switching office layou t is shown inFig . ]5 . 
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7 . 03 Certain of the re l ay ca binets may be con-
sidered as common eq11i pment which must 

always be provi ded regarcllress of the size of 
th e office being install ed. other equipment 
cabinet s are provi ded in t he quant it ies re ­
quir ed to fit th e particular office . Detai ls 
as to the make-up of these cabinet s are given 
in th e par agraphs that f ollow. 

(A) Fuse and Loop Cabinet 

7.0b This cabinet i s one of those that may be 
consi der ed ;.s a common equi pment cabin et 

for at least one is always required for each 
ins t allation . The cabinet conta i ns t he fol ­
lowing: 

(a) Mountings for 180 fuses for +130- volt 
dis t r ibut ion . 

(b) Mountings for 2bO fuses for -b8-volt 
distribution. 

(c) Sixty se ts of jacks for patching pur­
poses, each set cons is ting of t wo looping 

and one set jack . 

(d) Sixty miscellaneous ja cks for patching 
and trunking purposes . 

(e) The alarm circ uit for th e switching 
office . 

(f) Space for 30 resistance wave shaping 
net works . 

(g) Space for 30 inductive wave shapi ng 
networks .. 

7. 0S For l arge switching offices mor e than one 
of these cabinets may be required in 

order to provide more fuses and loop board 
positions . When a seco nd cabinet is requi red 
it can be obtain ed without the alarm circu i t , 
and the extra s pace may be used for mounting 
miscellaneous equipment . 

(B) Sequence Cabin et 

7 .o6 One sequence cabi net is required per 
switching office regardless of i t s size. 

The circuit units supplie d in the cabinet , 
however, are provi ded on the basis of t he num­
ber required. This cabinet conta ins the fol ­
lowing : 

• 

(a) Final code point cros s-connection field 
for regular director code assignments . 

(b) A sequence control relay unit that con­
t ains both th e r egular and spare common 

equipment of the sequence circui t. 
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(c) From two to seven sequence circuit uni t s . 
Each of th ese units is capable of han­

dling ten directo rs and is patcha ble as a 
unit. One spare unit of ten should always be 
provide d;- thus, the full number provides for 
60 dire ctor s ;,.nd includes the spare unit . 

(d) A patching unit that provides the facili­
ti es for patching in t he spare relay 

units in place of the operating units. 

(C) Direc t or Cabinet and Director Final Code 
Relay Cabinet 

7.07 Two types of cabinet are used to house 
the director circuits sinc e these cir­

cuits are provided in two parts to simp l ify 
inatallation and reduce the amount of cabling 
required. One of these parts is the director 
unit itself and from one to six such units can 
be provided in a cabinet. The other part con­
sists of the 20 fi nal code rela Y.S required per 
director and these are pr ovided in units of 
six , capabl e of handling six directors each . 
Three of th ese final code relay units can be 
mounted in a cabinet making a full cabinet 
capable of handl ing 18 directors . 

7.08 These two types of cabine ts and the ir 
circuit units are provided as req uir ed 

for the si ze of office being installed. 

(D) Link Switch Cabinet 

7.09 The link switch cabinet provides mounting 
arrangements for the crossbar swi tches 

comprising the regular link of the switching 
office. Each cabinet can mount 6 ten-by-ten 
crossbar switches and a to t al of ten cabin et s 
mount ing 6o switches are required for the maxi­= size office . The cabinets are available 
equip ped with ei ther six switches or four 
switches as required . Two additional switches 
may be ordered to add to the four switch 
cabinet if required for growth . Local wiring 
is provided in each cabinet so that it repre­
sents 30 horizontals and 20 verticals of t he 
link. 

(E) Originating Station Cabinet 

7.10 The originating station cabinet is capa-
ble of housing up to ten origiDa ting 

station circuits . Space not used for the se 
circuits may be used for mounting miscellaneous 
equipment when required . 

(F) Incoming Line Cabinet 

7 . 11 The incoming line cabinet is capable of 
housing eigh t incoming line or incoming 

trunk units . No local cabling i s provided in 
this cabinet. 
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(0) Outgoing Line Cabinets 

7.12 Two types of outgoing line cabinets are 
provided for the switching office . One 

type mounts four outgoing line relay units for 
th e regular outgoing line levels one and two. 
The other mounts ten outgping line relay units 
for urgent level three. These cabinets may be 
provided in any combination as required by t he 
s i ze of the office . No local cabling is pro­
vided in them. 

(H) Transmitter Start Cabinet 

7. 13 The transmitter s t art cabinet is capable 
of mounting five transmitter start re lay 

units . As many of these cabinets and units as 
required may be ordered. No local cabling is 
provi ded in t his cabinet . 

(I) Local Outlet Cabinets 

7.14 Two types of local outlet cabinets are 
provided, an originating local outlet 

cabinet and a supplementary local outle t cabi­
net. The origina ting local outlet cabinet con­
tains a relay uni t which provi<;es common cir­
cuit unit equipment for five local outlet or 
intercept circuits, and, in addition, the cabi­
net cont ains fi ve individual circui t relay 
units, each of which provides for one local 
outlet station or intercept machine, and either 
one or two distributing frame unite. The dis­
t ributing f rame uni ts provide a cross -connec­
tio n field for easy installation and change of 
the local outlet arrangements and each frame 
i ncludes cross-co nnection facilities for ten 
l ocal outlet sequence or common circuits and 
20 local outlet individual circuits. 

7. lS The supplementary local outlet cabinet 
can mount another relay unit of five 

corrmon circu i ts, and also ten individual cir­
cuit relay units , thus pr oviding the necessary 
relay equipment for up to five more local out­
let or intercept circuits and up to ten local 
outlet or intercept machines. If required, the 
ten t h indiv i dual circuit relay unit may be 
omitted and one or t wo l ocal outlet loop re ­
peater units , each comprising three loop re­
peaters, substituted fo r it. 

(J) Multi-Channel Trunk Cabinet 

7.16 The llllllti-channel t runk circuit is pro-
vided as two relq units . Four co111110n 

circuits comprise one unit and each second unit 
provides for an individual trunk. The ll!Ul.ti­
channel trunk cabinet can accommodate one of 
the common units and ten of the individual 
units . 
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1t) Multiple Address Cabinets 

7.17 The multip le address arrangement s mount 
in thr ee typ es of cabinets . A maxi:mum of 

four cabin ets will mount the maxiimm size mul­
t ip le address arrangement s f or th e maximum size 
offic e , 

7. 18 One of these, known as th e multiple ad-
dress le vel cabinet, mounts fi ve multi­

ple address level circu its . Four of th ese 
circui t s are for operation and the fif th is a 
spare, Patchin g arrangements for th ese c i r ­
cuits are als o provided in t hi s cabinet , Thia 
cabinet must always be prov i ded. 

7, 19 A second cabine t, whic h is al ways pr o­
vide d, known as the multiple address 

director cabine t, houses the following: 

(a) A regular and a spare rultipl e address 
level sequenc e circuit . 

(b) Two Jlllltip l e addres s leve l circui t s . 
These are optional and brin g up to seven 

the to tal nwnber of these circuits provided 
for the maxiJla1m size mult ipl e address posi­
tion (six working and one spare) . 

(c) A regular and a spare di re ctor sele cto r 
circuit , 

(d) A·regular tmd a spare multipl e addre ss 
director cir cui t . 

(e) Patching arrangements for th ese circuits . 

7, 20 The t hird type of cabinet require d for 
the muJ.tiple addres s arrangements i s 

known as th e multip le address link switch 
cabinet . One or -t wo of these cabin ets are 
provided depending on the size of th e office . 
The first of them, which must always be pro­
vide d, contains two ·crossbar swi t ches that are 
used as first and ·seco nd fan circuits , four 
cross bar switches tha t supply 40 ver t i cals of 
tho multiple address link and a cr oss -connec­
t ion field for the mult iple address di rector 
code assignments. ',/hen a second multiple ad­
dress link switch cabinet is used i t mounts up 
to six crossbar switc hes which provi de th e 
remaining 6o verticals required f or th e maxinum 
size off1c e , 

(L) Group Code Cabinets 

7, 21 Two types of group code cabi nets are pro -
vi ded , an orig i nat ing group code cabinet, 

which lllllst always be provid ed when group codes 
are used , and a supplementary group code 
cabi net, which is used when more than eigh t 
group codes are desired . 
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7. 22 The ori ginating group code cabine t mounts 
th e following: 

(a) Regula r and spare group code t runk re l~ 
units. 

(b) 1Jp to 11 regular and one spare group code 
out let relay units, each of which can 

handle four outlets , there by pr ovi ding for a 
maximum of 44 outlets . 

(c) One group code relay uni t, which will 
provi de for eight group codes and a spare. 

(d) Three patching units to patch the above 
relay uni t s . 

7,23 The supplementa r y group code cabi net , a 
number of whi ch can be provi ded depending 

on the number of group codes required, mounts 
three group code relay units , each providing 
for eig ht group codes and a spare , and patching 
arrangement s fo r these units . Each of these 
cabinets there fore pr.ovi des for a to t al of 
24 grou p codes . 

( M) Patching Cabinet 

7, 21, The patching cabine t is similar to th e 
cabinets used to mount t he relay equip ­

ment except that it is somewhat wider and has 
double front and rear doors ·,. This cabinet 
mounts six pa tching wiits, each of which con­
t ain s eleven 50-point pate n plugs and recep ­
t acl es , These _patching cabinets are used to 
supply patc hing fac i liti~s for the fo ll owing: 

(a) Incoming Line or -Trunk Circui ts, 

(b) Director Circuits . 

(c) Transmit te r Start Cir.cutts . 
,.'. 

( d) outgoing Line_ -or l\ingle OUt_going 
Ci rcui ts. • · · · 

} I • 

(e) Local OUtlet Circ uits , . 

(f) Multi-Channel Trunk Circuits . 

(g) Orig in ating Sta t ion Circuits . 

( N) Testing Arrangements 

7, 25 The te stin g arrangements for the switch ­
ing cente r must always be provided . 

These arrangements consist of the following : 

(a) A t est bench for making machine tea ts. 
Thi s·b ench has two t esting positi ons each 

equipped to make tests of th e various types 
of teletypewriter apparatus , 

., 
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(b) A machine test cabinet which is similar 
t o the cabinets used fo r mounting the 

relay equipment except tha t it has no front 
door. This cabinet mounts a monitoring jack 
panel fo r monit oring cross-o ffice pat hs , a 
jack field for set ting up te sts, a l.1,-type 
monitoring teletypewr iter , a relay test panel 
for testing and adjusting 255A relays, and 
miscellaneous tuaes, resistances and relays. 

( c) A unit te st cabinet which mounts the 
testing arrangements for the circuit 

tests . This cabinet is also similar to the 
rela y equipment cabine ts except that it has 
no front door. 

( d) A 100-type apparatus cabinet which mounts 
two reperforator-transmitters for test 

purposes. 

(e) One or two 15-type monitoring teletype­
writers for general mbnitoring purposes. 

(f) Miscellaneous tes ting apparatus such as 
lA teletypewriter test sets, transmitter­

distributor s , a vacuum tube test set, etc. 

(0) Apparatus Cabinets 

7. 26 The reperforator-transmitters are housed 
in 100-type apparatus cabinets (Figs . 8 

and 9) . The design of these cabinets is such 
that they can be installed in a row without 
space between them, and end sections are pro­
vided for each row to give a finished appear­
ance. A cable turning section, which has the 
appearance of a narrow cabinet, is generally 
used in each cabinet line-up to bring cables 
into the line-up from overhead racks , inter­
cabinet cabling being lai d in space provided 
within the cabinets. Each cabinet is divided 
into three compartments and equipped with 
front and rear. doors for access to them. Ven­
tilating arrangements with air filte rs cool the 
aachinery and keep out dirt, and soundproofing 
material and resilient rounting arrangements 
minimize noise. The front doors of the various 
cc:..partments are arranged with windows tl:µ-ough 
which the operation of the equipment can be 
observed, and fluorescent lighting is provided 
to light the compart .. mts. Power factor cor­
rection equipment for the machines is also 
c~ed in these cabinets. 

7.27 The tunctions and arrangements of the 
compartments are as follows : 

(a) The top compartment houses one reperfora-
to1•-transmitter and two tape reels for 

the supply of perforator t ape. A key and 
~ panel tor thia machine is also located 
here. 

(b) The middle compartment is also arrangea 
to house one reperforator-transmitter 

and its key and lamp panel. In addition, it 
contains a t ape chute with a motor-driven 
belt t o carry the tape that accumulates be­
tween the reperfo r ato r and the tr ansmitter 
portions of the top compartment machine into 
the tape st orage bin in t he bottom compart­
ment. 

(c) The bot t om compartment houses a removable, 
t wo-compartmsnt tape storage bin for 

separate storage of the t ape accUJ11Ulating 
between the reperforator and transmitter 
portions of the two machines in the compart­
ments above. The wall s of the bin are t rans­
parent to permit observation of the tape, and 
the partition separating the two compartments 
is transp arent and colored to provide a means 
for dis tinguishing between the tape :!'rom the 
two machines , The storage capaci ty of each 
bin compartment is approximately 75 feet of 
tape, corresponding to about 1500 words. 
The bottom compartment of the cabinet also 
hO\llleS a double-reel, motor-driven tape 
winder, each reel of which winds t he tape 
from one of the machines after i t has been 
transmitted. The reels are removable for 
disposing of the wound tape and each will 
acconmodate approximately 1000 feet of tape. 

(P) Control Board and Supplementary Control 
Arrangsments 

7. 28 The control board {Figs. 13 and J.I,). is 
provided in sections each of which can 

mount five control panels . One c0mlll0n aection 
is always provide d. This section contains an 
alann and intercep t panel which mounta the 
common alarm lamps and keys, the originating 
station director tie •up lamps and the intercept 
lamps. Control panels for the regular and 
supplementary multiple address arrangements, 
the trunks, and the local outlets are also 
contained in the camion section. Besides the 
comon section, line sections each containing 
five control panels are provided . These panels 
are line control panels and may bs multi-sta­
tion line panels, each handling one line, or 
single station line panels, each capable of 
handling four single station lines. Blank 
panels may be used for spaces where neither of 
the above typea i s required , The control board 
is designed to mount eithe r in line with the 
apparatus cabinets or by itself . Certain ad­
ditional control arrangements are provided in 
the form of key and lamp panels at the appa­
ratus cabinets and at the teletypewrite r tables 
rather t han in the control board. These are 
illus trate d in Figs. 10 and ll, 
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{Q) Equipment Dimensions 

1.29 The sizes of the various switching off i ce equipment units are lis te d in the folloring ta ble, 
which also indica te s th e recol!lllended minimum aisle space at the fr ont a.lid rear of t hese units: 

Unit 

Test Cabinets and all Relay 
Cabinet s 

Patching Cabinets 

Test Bench 

Appar atus Cabinets 

Cable Turning Section (To 
bring overhead cable into 
apparatus cabinets) , 

End Panels (Used on each end 
of apparatus cabinet line -up) 

115-Type Tabl e 

119-Type Tabl e 

Contr ol Board Sect i on 

Control Board End Panel s 

(R) Floor Loads 

Height 

7 I 

7 I 

3411 

(Working surface) 

5411 

5411 

5411 

21,- 1/4 11 

26-1/ 811 

51-1/2 11 

5411 

Size 
Width 

26-1/4" 

33-3/4 11 

7 I 

25-7/16 11 

10-5/8 11 

2" 

17- 1/2 11 

4511 

1511 

2-1/ 2" 

Depth 

1711 

1711 

3 1 -2 11 

22-5/ 811 

22-5/8 11 

22-5/8 11 

17 11 

2311 

24-5/8 11 

22-5/6 11 

Recomended Minimum 
Aisle Space 

Frpnt Rear 

3 i J I 

3' 

None 

3' 

3' 

2 ' 

7. 30 Estimated weigh t s of equipment for use in det ermining floo r loads are listed in the foll ow­
ing table : 

Unit 

Apparatu s Cabinet (fully equipped) 

Typi ng Reperforator and 115-Type Table 

15RO Tele t ypewrit er and 115-Type Table 
Orig i nating Stat i on !lo, 19 Tele t ypewriter 
Control Board - Per Sect ion 

Cabinets of Relay, Test and Patc hing Equi pment 
11511 Rectifie r Cabinet (2 rec t if i ers) 
48V Rectifie r Cabinet 
Power Service Cabinet 

Auxiliary Power Service Cabinet 

Test Bench (wit h machines) 

Wei ght - Lbs. 

400 
75 

150 
300 

250 
650 

lllO 
770 

540 
440 
Soo 

7. 31 The weight of the batt ery racks depends on the t ype of battery cells used, which is dete r­
mined on a job basis . 
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Fig . 8 - 100-Type Apparatus Cabinets 
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Fig. 9 - 100 Type Apparatus Cabinets - Doors Open 
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