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TELEGRAEPE EXCEANGE SYSTEM 

it: etoia S. Eiskead, Ridgefield Faii, N. J., as 
sigici e Seii Tel: Foie Faboia series, incor 
porated, Rey Horii, N. 
Sk 

Y., a corpora&ies of New 

Applicaica Beceras: 29, 1933, Serial No. 04,379 
9 Cairs. 

This invention relates to teletypewriter SWitch 
ing circuits of the manually operated type ern 
picying link circuits preferably in the form of 
cord circuits for interchangeabiy coiningcting Sig 
Scribers' and toll lines and Sugervising COEliec 
tions set up over tea. 

Features of the invention are: 
The use of a novel arrangesent for tiranSrinit 

ting Supervisory signals Over a toll line. There 
are three kinds of signals that need to be trans 
mitted over a telegraph toll line for Supervisory 
purposes: 1. A Cal Signal; 2. A recal Signa; and 
3. A disconnect signal. It has been proposed and 
claim is made elsewhere to the USe of Selectors 
Stepping Synchronously at each end of the line, 
these selectors being actuated by independent 
Sources of one-Second inpulses. In accordance 
with this invention the use of independent Syn 
chronously operated tinning Systeins or devices 
is entirely eliminated. 
A feature of the invention is that, instead of 

tining the open inpuses by a locally actuated 
timing device, the impulses which step the Seiec 
tors are generated by Self-interrupting relays at 
the central office originating the Supervisory sig 
inals and are tranSinitted over the line to the dis 
tant central office. The breaks or interruptions, 
Of Which these inpulses consist, are long enough 
to cause the release of Slow release relays de 
Signed to hold tip over the break inpulses sent 
by norinal operation of printing telegraph ina 
chines. The closed period of the line between 
breaks must be short to prevent breaking the 
series of impulses. The chance of Such a series 
of breaks being produced by norrina operation 
of a printing telegraph machine is negligible. 
The tine required for the tranSilission of SL 

pervisory Signals is reduced, in the past it has 
been the practice to use signals differentiated 
by the fact that the line Was opened for various 
lengths of time. This time had of necessity to 
be longer than any open period of the line nor 
nally net during telegraph tranSilission, in ac 
cordance With this invention a peculiai' coin bi 
nation of signals is used which will not be dupi 
cated in telegraph transmission and Which are 
of much shorter duiration than that previously 
used. 
The time required to Send the calling signal 

is unlimited in length. In the past the time ite 
quired to operate the calling Signal was limited 
by the independently operated Selectors. In this 
invention a Single Open and cloSlice of the line 
is used for this function and the time of the open 
is of no importance. 

(C. 8-2) 
An open at the distant end or any part of the 

line Will not inlitiate or hinder the transmission 
Of a recall or disCOI: hect Signal but will only delay 
itS transmission. 

This Systein is designed primarily for use on 
the toll lines of teletypewriter. exchange systems, 
Winere the main Switching points are separated 
y long distances and are connected by means 

of telegraph chainels including links of the voice 
or high frequency carrier current type or of the 
open Wire or netallic cable direct current type 
including repeaters. 

General description 
In general, a teletypewriter exchange system 

is made up of a number of Switching points which 
ale connected One to another by means of toll 
lines. Each SWitching point also has connected 
to it a number of SubScriberS. Connections are 
Ranually inade between Subscribers, either direct 
aS in the case of two Subscribers connected to 
the Sane Switching point of eXchange, or by 
Iiaeans of toll lines When the Subscribers are lo 
cated at distant points. 

It is necessary in Order to Supervise these inter 
connecting toll lines that...provision be made for 
Certain Siginals to be tirainSinitted over these which 
are different in character than those transmitted 
Over the line during transmission by the teletype 
Writers. m 

These signals, as covered in this description 
are: i. The call signal to establish connection be 
tWeen One Operator and another; 2. The recall 
Signal to reestablish Conrnunication between the 
OperatorS aifter a Cali has been completed and 
the operators have retired from the circuit; and 
3. The disconnect Signal to indicate that the con 
In Unication is COmplete and the cords can be re 
moved. It is obvious that other signals can be 
tral Snitted for other purposes in the same way 
and this application is not lininited to these three. 

Drottings 

In the accompanying dra Wings: 
Fig. 1 shows a teletypewriter tool line termina 

tion at a central office A connected to a tele 
graph repeater of a type which is well known in 
the art, and is therefore not shown in detail. This 
repeater is connected over a telegraph channel to 
a siiniilar repeater in Central office B which is in 
turin connected to a toll line termination which 
is identical With Fig. and is indicated by a 
block at central Office B. 

Fig. 2 shows a cord and operator's circuit for 
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2 
use in connection with Fig. 1, from which the 
Supervisory signals are sent and in which they 
are received at the distant Office. 

Fig. 3 ShoWS a Subscriber circuit connected to a 
Subscriber's line terminating circuit at the central 
office. This circuit is shown only to complete the 
Syster and is not involved in the following de 
Scription. 
The teletypewriter machine used by the Sub 

Scriber and the operator are of a known type in 
COriannercial Se. 

Originating a toll line callsignal. 

Referring to Fig. 1, when the circuit is in the 
normal idle condition as shown, the transmission 
circuit is closed from battery in the telegraph 
repeater over the T lead, one winding of relay , 
a pair Of COntactS On relay 2, a pair of contacts 
Cin relay 3, over the Slead to the opposite polarity 
of battery in the repeater. Relay f is therefore 
illed Operated to its contact 4 which in turn holds 
relay 5 operated over an obvious circuit. A 
Similar condition is existent at central office B. 

If Operator A Wishes to call operator B the plug 
5 of Fig. 2 is inserted into jack 6 of Fig. 1. A cir 
cuit may then be traced from battery 7, winding 
of relay 8, the sleeve of plug 5, the sleeve of jack 
3, cine Winding of relay 3 to ground. Relays 3 
aid Will therefore be Operated. The transmis 
Sion iead may now be traced from battery in the 
telegraph repeater over lead I, one winding of 
relay , a pair Of contacts of relay 2, ... a pair of 
contacts of relay 3, the ring of jack 6, the ring 
of plug 5, a pair of contacts of relay 8, a pair 
of contacts of relay 9, resistance O, one winding 
of relay to the opposite polarity of battery on 
the contacts of relay 2. The transmission cir 
cuit is now established from the cord of central 
office A over the telegraph channel to a Fig. 1, 
in cential Office E. Which is in the idle condition. 
The operator at A. now operates key f3, which 

in turn operates relay 9 over an obvious circuit. 
he Operation of relay 9 opens the transmission 

circuit at a pair of contacts, and this open is 
transmitted. Over the line to central office B. The 
line is held open as long as key 3 is operated 
but is closed as Soon as key 3 is released which 
releases relay 9. 

Reception of call Signal 

At central office B when the open line, or call 
signal is received, the Operation of the telegraph 
repeater will remove current from the normally, 
Closed T lead, and in Consequence will deenergize 
the Winding of relay . Relay will move to its 
contact is under this condition by means of the 
bias current in its other winding. The operation 
of irelay to its contact 4 will operate relay 6. 
which in turn will operate relay, both over ob 
vious circuits. Relay 5, however, will release and 
close a circuit to operate the rotary magnet, 8. 
which Will step the WiperS and 2 of the Selector 
SE to point . When the line closes, relay 
Will return to its contact 4, relay 6 will release 
and apply ground through the contacts of relay 
it, wiper and contact of the selector, a pair 
of contacts and the Wilding of relay 9, contacts of 
relay 2 to battery on the contacts of relay 3, 
causing relay 9 to operate and lock up. Relay 
also releases but being of the slow release type 
provides time for the operation of relay 9. Relay 
9 closes a pair of contacts which lights the lamp 

23 indicating to operator B that she is being 
called. Relay 9 also applies the busy test condi 

1998,086 
tion as described in Locke-Kinkead application 
Serial No. 459,684 filed June 7, 1930. 
The return of relay to its contact 4 reoperates 

relay 5 removing current from the rotary mag 
net f8. Likewise when relay 7 releases, a circuit 
Will be provided for the release magnet 2, from 
ground. On the contacts of relay 6, contacts of 
relay, the Winding of release magnet 2, a pair 
of the “off normal' contacts 22 which were op 
erated when the selector stepped, to battery at 
the contacts of relay 2. The energization of the 
release magnet Will restoire the selector to normal 
and Open the “off normal' contacts. 

Answering a call Signal 

The B operator Will answer by plugging a plug 
5 of a cord circuit similar to that of Fig. 2 into 
jack 6 which will operate irelays 3 and 8 as pre 
Viously described. The Operation of relay 3 Will 
release relay f9 which in turn will extinguish the 
lamp 2. It is to be noted that relay will follow 
all teletypeWriter signal impulses but relay is is 
of the Slow release type and will not release on 
these signal impulses. 

Transmission of a recoil signal 

ASSunning noW that eXclhanges A and B are con 
nected together as has been described with One 
each of FigS. , 2 and 3 at each end and the op 
erators have retired froin the circuit. ASSuming 
also that for Some cause Subscriber A has recalled. 
Operator A by a means known and described else 
Where and that it is necessary for operator A to 
recall operator B, operator A Wii originate this 
call by Operating key 23 which will apply ground 
through the contacts of key 24, contacts of relay 
8, tip of plug 5, tip of jack 6, contacts of relay 25, 
Winding of relay 2, to battery on the lower con 
tacts of relay 3, relay 3 being operated. Relay 2 
Will Operate, and lock up through the “off nor 
mal' contact 22. Relay 2, when operated, will 
apply battery to the tip or transmission lead look 
ing to Ward the cord, and will complete the cir 
cuit for the T lead, through its own contacts and 
the contacts of relay 26. Relay 2 will also apply 
battery to the Winding of relay 26 which will open 
the T lead, causing relay to go to its contact; 4. 
Relay 5 Will release causing relay 26 to release. 
The release of relays i and 5 will, of course, 
cause the wipers of the selector, to step to point 
f, in a manner previously described. Relay 9 can 
not operate, however, because its winding is open 
at relayS 2 and 3. Relay 2 also can not unlock 
because battery is held on its locking winding by 
Wiper 2. The release of relay 26 Will reclose the 
T lead, again operating relays and 5, but the 
Selector can not restore because the circuit of 
the release magnet 2 is open at the contacts of 
relay 2. The reoperation of relay 5 will again 
energize relay 26 which will reopen the T lead 
again releasing relays and 5 which will step 
the Selector to point . . When wiper 2 reaches the 
Second point, the locking circuit for relay 2 is 
Open and relay 2 will release restoring the T lead 
Circuit to the COrd and closing it. This action 
reoperates relays f and 5 which restores the Se 
lectol and causes relay 25 to operate through 
point 2 of bank of the selector. The operation 
of relay 25 causes no action to take place in the 
Cord at Station A, it being assumed that opera 
tor A's typing key is thrown as will be brought 
Out in the discussion under the next heading. 
Thus tWO breaks of a definite duration are 

transmitted to the distant end. 
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1,998,086 
Reception of a recall Signal 

The reception of the two breaks at central Office 
B transmitted from operator A will release and 
operate relays and 5 twice, stepping the Selec 
tor wipers up to points 2. Wiper 2 Will have no 
function as relay 2 is not operated. Wiper will, 
however, connect the ground from the combina 
tion of released relay is and released relay to 
operate relay 23. Relay 25 will apply ground to 
a circuit through the tip of jack 6, tip of plug 6, 
contacts of relay 8 which is operated, contactS 
of key 24, contacts of key 23, which is not Op 
erated, contacts of relay 2 to battery through 
the winding of relay 28. Relay 28 Will operate, 
in turn operating relay 27. Relay 27 will lock 
up from battery 29 through resistance 3C, an 
other winding of relay 27, contacts of relay 9 to 
ground at the contacts of relay 8. When the 
Selector returns to normal at the expiration of 
the two pulses relay 23 is released and relay 28 
consequently releases. Under this condition, a 
circuit is formed from interrupter 31, contacts 
of relay 22, contacts of relay 38 and lamp 32, 
which causes lamp 32 to flash from the inter 
rupter 3. Lamp 32 was, of course, maintained 
liginted while relay 28 was operated but only for 
a short time. The operator Will anSWer this Sig 
inal by operating her typing key 33, which applies 
ground from contacts of key 34 to short-circuit 
irelay 2, thus reieasing it and extinguishing lamp 
32. 

Transmission of Gl, disconnect Signal 
ASSulming the same initial condition that We 

had prior the tranSinission of a recall Signal, if 
Subscriber. A disconects it will be necessary for 
operator A to notify operator B to renowe her 
toll line plug. To do this, operator A operates key 
23 which operates relay 2 which in turn locks up 
through the “off normal’ contacts 22. In addi 
tion, however, she removes heir plug which re 
leases relay 3. The operation of relay 2 now 
actuates relay 2 causing the Selector to Step in 
the nanner previously described. When the 
wipers arrive on point , relay 9 can not operate 
because its operating circuit is open at relay 2, 
and relay 2 will remain locked because of the 
battery on point f of bank 2. When the wiperS 
get to point 2 irelay 25 will operate but produce 
no result because the plug is out of the jack. Re 
Iay 2 will remain locked from point 2 of bank 2 
because battery is now present On that point be 
cause relay 3 is released. When the Wipers get to 
point 3, however, relay 2 will release and conse 
quently the Selector Will release, it being noted 
that the circuit of point 3 of bank is open at the 
contacts of relay 3. Thus, three pulses are trans 
mitted to the distant end. 

Reception of a disconnect signal 

At Station B, the three pulses will be received 
in the same manner as the two pulses for the 
recall signal were received. However, when the 
wipers get to point 3, the circuit through point 
3 of bank will be completed through the Wind 
ing of relay 25, the contacts of relay 3, the Wind 
ing of relay 7 to battery forming a locking cir 
cuit for relay thus preventing its release and 
consequently the release of the selector. The 
wipers are in consequence held On point 3, relay 
25 is held operated and ground is held Steadily 
to complete the circuit through relays 2 and 
28 of the cord. Lamp 32 is, therefore, lighted 
steadily. This is the signal for the operator to 
remove the cord. The removal of the cord re 

B 
leases relay 3, which releases relay 7 thus releas 
ing the selector. The removal of the cord also 
removes the ground from relays 2 and 28. Re 
lay 8 is also released deemergizing relay 2, thus 
the lamp 32 is extinguished. 

It Will be noted that in the transmission of 
either the recall Or disconnect signals if the 
line is opened elsewhere in the circuit, this open 
impulse will simply be added on to an open pulse 
originating in the toll terminating circuit and 
the Sequence of Steps Will continue as SOOn as this 
extraneous open of the line is closed. 
The disconnect and recall signals referred to 

Will appear at all stations on the line in the 
direction of transmission. Thus, if toll line sta 
tions A, B, C and D are connected in a circuit 
in the order named, a disconnect or recall signal 
transmitted from B toward C. Will appear at both 
stations C and D but not at station A, although 
the operator at station B could transmit the 
signals toward and to station A also by manipu 
lating the splitting key in the cord circuit to 
apply ground to the tip of the cord extending 
toward the station in question. 
What is claimed is: 
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. A teletypewriter system comprising a line 
circuit over which telegraph impulses are trans 
mitted, line terminating equipment at the end of 
Said line and devices for Seriding Or receiving 
Supervisory signals thereover, comprising a step 
ping SWitch, relay means unresponsive to normal 
telegraph signaling impulses associated with said 
Switch, devices whereby said relay means cause 
said Switch to step once upon a Single break in 
pulse received over said line and twice upon two 
break impulses received over said line, etc., and 
means whereby when the line is not in use one 
predetermined number of break impulses pro 
duces the call signal and means whereby when 
the line is in use other predetermined numbers of 
break inpuses, respectively, cause recal or dis 
connect signals. 

2. A System comprising a line circuit over 
Which telegraph impulses are transmitted coin 
prising a line, line terminating apparatus there 
for, and devices for Sending and receiving Super 
visory Signals CO2 prising a COrd Circuit and a 
stepping SWitch, relay means unresponsive to 
normal telegraph signaling impulses aSSociated 
with said Switch, devices controlled by said relay 
means whereby said Switch is caused to step once 
upon a single break impulse received over said 
line With Said cord circuit unconnected to said 
line and twice upon two break impulses received 
Over said line With said Cord Circuit connected to 
said line in combination with devices controlled 
by said switch whereby one signal is actuated as 
a result of a single step of said Switch and another 
signal is actuated as a result of two steps thereof. 

3. In a printing telegraph toll line System, a 
tol line terminating at a central office, line ter 
minating equipment connected to said line for 
Supervisory purposes, said equipment including a 
stepping switch and actuating relays, Said a,c- 
tuating relays stepping said Switch differently 
upon a given succession of line interruptions Sep 
arated by a very short closure than if Separated 
by a longer closure. 

4. In a printing telegraph toll iine System, a 
toll line terminating at a central Office and ex 
tending to a distant office, toll line terminating 
equipment including Supervisory relays and also 
a multiple point stepping Switch connected to 
said toll line at said office, characterized in this 
that a line interruption of any length substan 
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4. 
tially greater than a normal telegraphing in 
pulse causes Said Stepping SWitch to Step One 
step to give a call indication. 

5. In a printing telegraph eXchange system, a 
line connecting two central offices, a cord cir 
cuit at each office for connecting said line through 
to another line terminating at each of Said sta 
tions, a key in Said cord circuit, and terminai 
equipment for said line at each end thereof, said 
terminal equipment including stepping Switches, 
relay means in Said terminal equipment con 
trolled by operation of Said key when the cord 
circuit is connected thereto to cause said step 
ping Switch to step twice and to send over the 
line tWO Open conditions. 

6. A System according to Cain 5 wherein the 
two open conditions received at the distant end 
of said line when the cord circuit thereat is 
connected to said line cause the stepping Switch 
thereat to Step tWice and whereupon upon re 
closure of Said line a circuit thirough a recal 
signal device is energized. 

7. In a printing telegraph Syster, a line con 
necting tWO Central Offices, a cord circuit at 

... each Office for connecting Said line through to 
another line terminating at each of Said Stations, 
a key in said cord circuit and teiiniinal equip 
ment for said line at each end thereof, Said ter 
minal equipment including stepping, Switches, re 
lay means in Said terminal equipment controlled 
by the operation of said key when the cord cir 

1998,086 
cuit is connected thereto followed by the in 
mediate disconnection of Said cord circuit there 
from to cauSe said stepping Switches to step three 
times and to Send over the line a corresponding 
number of open conditions. 

8. A Systein according to claia 7 whereii the 
three open conditions received at the distant end 
of the line when the cord circuit thereat is con 
nected to said line cause the Stepping Switch 
thereat to Step three times, energizing a disco:n- 
nect signal circuit and remaining stepped until 
the disconnection of Said cold fron said line da 
energizes Said signal circuit and restores said 
stepping. SWitch. 

9. In a printing-telegraph toll line system, a 
toll line terminating at a central Office, line ter 
minating equipment connected to said line at 
each end thereof for Supervisory purposes, said 
toll line terminating equipinent being unrespon 
sive to normal telegraph printer signals but re 
sponsive to predetermined numbers of line inter 
ruptions to produce recal or disconisect signals, 
said circuit having stepping SWitches responsive 
to said line interruptions of any length to pro 
duce Said recal Cr disconnect Signals, charac 
terized in this that the Stepping SWitches at tie 
various stations are 13t Synchronized whereby 
a great and abnormal time, duration of an open 
impulse upon Said line may delay but does not 
prevent proper Stepping of Said Stepping Switches. 

FULLERTON. S. KINKEAD. 
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