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UNITED STATES 

1,859,475 

PATENT office 
THOMAS SAMUEL SKILLMAN AND LANCELOT. CERHARD ??E???, OF ALDWYCH, LON-?- 

DON, ENGLAND, ASSIGNORS To WESTERN ELECARIC COMPANY, INCORPORATED, OF 
NEw YoRK, N.Y., A. CORPORATION OF NEW YORK . . . . . . . . . 

CALL INDICATOR SYSTEM 

Application filed October 15, 1980, Serial No. 488,870, and in Great Britain January 17, 1930. 
This invention relates to automatic or 

semiautomatic telephone systems and more 
particularly to cal indicator arrangements 
whereby the designation of calls may be 
transmitted over a trunk line frolin an outgo 
ing office to an incoming office by means of 
coded impulses of alternating current pref 
erably within the voice frequency range. Its 
object is to provide an improved method of 
setting up connections between offices lying 
in two widely separated areas or between a 
central office and an outlying satellite or 
P. B. X. which cannot be reached efficiently 
by the well known methods of direct cur rent dialing or impulsing. 

Heretofore, when extending cails on a toll 
basis, it has been the practice either to use 
manual methods by which the operator at 
the originating office informs the operator 
at the terminating office of the number of 
the wanted subscriber or, in some cases, it 
has been found desirable to employ separate 
call circuit lines between the two offices for 
the transmission of the desired information. 
According to another method, most prefer 
ably employed in extending a call line from 
a terminating office to an outlying manual 
Satellite or P. B. X., direct current code im 
pulses representing the wanted number desig 
nation are transmitted to a receiving device 
at an operator's position at the satellite or 
P. B. X., from which point the call is then 
completed in the usual way. All of these 
methods involve delay, expense, some inac 
curacies in the transmission of information 
and, in the last case mentioned, the transmis 
sion of direct current impulses is limited by 
the electrical characteristics of the line con 
necting the satellite or P. B. X. with the ter 
minating office and necessarily restricting the 
application of the direct current impulsing 
method of transmitting wanted number 
designations to such terminating telephone 
centers as are not too distant from the point 
where the impulses are generated. One of the 
objects of the present invention, therefore, 
is to provide improved means for removing 
the above mentioned difficulties by using al 
ternating current impulses of different fre 
quencies, preferably within the voice fre 

ilmanner : 

currents used at the transmitting end so that 

quency range, whereby operators at each end 
of a toll line can transmit number designa 
tions in either direction in an easy and eco 
nomicali manner. . . . . . . 
In accordance with the invention, there- 55. 

fore, one specific embodiment of which is 
disclosed herein by way of illustration, this is accomplished in the following improved 

: A key-set with ten non-locking 
keys is provided at each of the two outgoing 60 
positions from either of which a connection 
is to be extended. The contacts of each key 
are connected to voice frequency current 
sources either separately or in combination 
at each key. Associated with the key-set is a 0 
common pair of relays which, by the opera 
tion of a common position key and another 
key individual to the cord connected with 
the interconnecting trunk, function to con 
# the separate key circuits to the trunk 

Ele. : ?? ?.?, . . . " 

To transmit the code impulses of the re 
quired number, the operator depresses the 
individual keys representing the wanted number and each key, when thus depressed, " 
closes the voice frequency circuits connected 
to its contacts over the two conductors of the 
trunk line. At the incoming end of the trunk 
line and connected thereto through a repeat 
ing coil is a group of alternating current re-80 
lays, each of which is tuned to respond to 
an alternating current of a particular fre 
quency. A call indicator mechanism consist 
ing of a distributor switch whose contacts are 
connected to a chain of relays controlling a 85 
coded call indicator group of registers is 
adapted to respond to the operation of the 
said voice frequency relays, there being one 
call indicator mechanism at each of the two. positions and adapted to be connected to the " . 
end of the trunk where it is located in re 
Sponse to a signal from the other end that 
impulses are to be transmitted from said 
other end. The number of contacts on the 
distributor switch depends on the number 
of digits to be displayed and the switch is 
automatically advanced one step between 
successive digits. There are as many voice 
frequency relays as there are voice frequency. 

95 
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each alternating current relay responds to a 
current of a particular frequency. These re 
lays respond to the impulses set up by the de 
pression of the digit keys at the outgoing end 
and their response controls local circuits at 
the incoming position which cause particular 

lo 

5 

unlocks the lamp controlling relays and also 

brushes of the distributor switch to be ground 
ed by the voice frequency relays which have 
been operated. These ground connections 
serve to close circuits which operate the relays 
of the call indicator circuits directly control ling the lamp circuits correspondingtothedig 
it depressed. When the number is displayed, 
the operator may, if she chooses, extinguish 
the lamps by the depression of a key which 
restores the distributor switch to normal. 
The display may also be left lighted until 
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the transmission of a new call in which case a voice frequency impulse, generated at the 
position which is to transmit a new number 
designation, causes the release of the - the pre 
vious display as well as the return of the dis 

25 tributor switch to normal. - The scope and purpose of the invention 
will be better understood by a consideration 
of the following description taken in con 
nection with the attached drawings in 
which : - . . . . . . . 

Fig. 1 shows the position and trunk circuit 
equipment together with the associated dis 
tributor switch at one office; 

Fig.2 shows the call indicator register and 
lamps at the position indicated by Fig.1; 

Fig. 3 shows the distant end of the trunk 
and operator's position thereat together with 
the necessary conductors communicating with 
a call indicator mechanism which, being iden 
tical with the one disclosed in Figs. 1 and 2 
is only schematically indicated herein. 

Fig.2 should be placed directly below (Fig. 
1 and Fig. 3 to the right of Fig. 1 for a com 
plete disclosure of the present invention. 

It is to be understood that while the present 
embodiment of the invention is disclosed in 
respect to the transmission of impulses and 
corresponding display of four digits, it is not 
to be so limited, and the number of recording 
relaygroups, the lamps to be controlled there 
by and the number of separate voice fre 
quency circuits to be utilized will depend, of 
course, upon the total number of digits to be 
displayed simultaneously in accordance with 
the number of digit keys depressed at the 
outgoing end. 
When a trunkline, such as shown in Figs. 1 

and 3 and terminating in jack 302 at the out 
going position in office B, is taken into use by. 
an operator at that outgoing position by in 
serting a cord plug 300 into trunlk jack 302, 

I she operates key 307 and momentarily throws 
to the right the common position key 301. 

?????? : 0 circuit and which, by the closure of its con- corresponding flow of current through these 
The operation of key 301 causes the operation 
of slow release relay 303 over an obvious 

9,475 

tacts, connects the voice frequency sources Z. 
and Y in parallel to one side of the primary 
windings P of the repeating coil 304; the 
other side of the primary winding of the said 
repeating coil being connected to the coln 
mon return path C by way of conductor 305. 
The secondary winding S of repeating coil 
304 is closed through the left normal contacts 

70 

of key 301 to conductors 308 and 309, through 
the left operated contacts of key 30, cord 
conductors 310 and 311 to the trunk con 
ductors 305 and 306. The voice frequency 
circuit is extended to office A by way of the 
top and bottom back contacts of relay 312, 
top and bottom inner back contacts of relay 
313, windings P, and P. of repeating coil 314, 
back contacts of relay 315, trunk conductor 
324 and 325, back contacts of relay 117, wind 
ings P, and P. of repeating coil 152, condenser 
147 and relay 103. The voice frequency cur 
rent composed of frequencies Z and Y is re 
peated through the secondary windings S 

75 . 

80 

85 

and S. of repeating coil 152 in a circuit in 
cluding the secondary windings above men- - 
tioned and voice frequency responding relays 
104, 105, 106 and 107. Relays 106 and 107 
operate; the former responding to voice fre 
quency current Y and the latter to voice fre 
quency current Z. 

It will be noted that the voice frequency 
relays 316 and 317,318 and 319 at office B are 
connected to secondary windings S, and S. 
of repeating coil 314 through the primary 
windings of which passes the voice frequency 
current circuit above described. Although 
the impulse is repeated through the secondary 
windings S1 and S. of repeating coil 152 at 
office A causing thereby the response of the 
proper voice frequency relays, a similar repe 
tition of the impulse current into the second 
ary windings S, and S. of repeating coil 314 
at office B does not take place due to the fact 
that the Secondary windings of the latter re 
peating coil are connected to the drop side of 
the associated primary winding and, con 
Sequently, a part of the current traversing the 
trunk line will traverse the associated sec ondary winding differentially, the operation 
being the same for both sets of windings, 
thereby reducing to a negligible quantity the 
induced voltage between the two secondary 
windings and the corresponding flow of cur 
rent through these windings and the voice fre 
quency relays connected between them. On 
the other hand the secondary windings S, 
and S of the repeating coil 152 at office A are 
connected to the high potential side of the 
line with respect to an incoming signal and, 
consequently, the impulse current divides be 
tween the primary winding P, and the asso 
ciated secondary winding S., so that the cur 
rent through secondary winding has an aiding 
effect, thereby increasing the induced voltage 
between the two secondary windings and the 
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windings and the voice frequency relays con 
nected between them. It is thus seen that 
or a voice frequency current transmitted f f Int t tted 
from office B to ofice A, the current is dif 
ferential with respect to the secondary wind 
ings of the repeating coil on the near side of 
the line and aiding with respect to the sec 
ondary windings of the repeating coil on the 
far side of the line increasing thereby the 
sensitivity of the relays on the far side and 
decreasing that of those located on the near 
side. An inspection of Figs. 1 and 3 will 
make clear that the same thing is title with 
respect to voice frequency current signals 
transmitted in the opposite direction. 

Relays 104,105,106 and 107 at office A and 
relays 316, 317, 318 and 319 at office B are all 
voice frequency responding relays and each 
of them respond to a particular voice fre 
quency current as follows: 

Relays Frequency 
104 and 319 W 
105 and 318 ?? 
106 and 317 * ? 
107 and 316 Z 

The circuit above traced results in the 
operation of relays 106 and 107 as already 
noted. Relay 106, in operating, removes the 
short circuit around the right winding of 
relay 110 causing this relay to operate over 
both its windings in series while the opera 
tion of relay ? likewise removes the short 
circuit around the right winding of relay 111, 
thus causing this latter relay to operate over 
both its windings in series. 
wired with its No. 3 winding to the back con 
tacts of relay 110 and with its No. 4 winding 
to the back contacts of relay 111 so that, with 
relays 110 and 111 normal, relay 113 is oper 
ated. When therefore, in response to the out 
going operator's depression of key 301 at of 
fice B, relays 106 and 107 are operated, the 
circuits for the Nos. 3 and 4 windings, respec 
tively, of relay 113 are opened and relay 113 
is released. Relay 113 is slow in releasing, 
however, and will fall back only if the voice 
frequency relays are operated for a sufficient 
interval and which interval, in turn, is con 
trolled by the slow releasing characteristics 
of relay 303, which, it will be recalled, is like 
wise slow to release. The release of relay 
113 opens the locking circuit of all the call in 
dicator relays shown in Fig. 2 by removing 
ground from conductor. 216 and, if any of 
these relays were left operated by the recep 
tion of a previous call and no attempt was 
made to restore them to normal, they will be 

60 

6. 

released in the first operation of the call in 
dicator apparatus for a subsequent incom 
ing call. Relay 113 also closes a circuit 
through the left winding of relay 115. This 
relay operates and connects battery through 
its left contacts, through the winding of dis 
tributor switch magnet. 118, brush 129, con 

Relay 113 is 

9,475 3 

tact 134 of the normal row of contacts, to 
ground at the back contacts of relay 113. 
Switch magnet 118 operates in this circuit 
but the Switch brushes are not advanced thereby. 
result of the termination of the impulse, this 
circuit is opened and the distributor switch 
advances to the first row of working contacts 

When relay 113 reenergizes as * 70 

where brushes 125, 126, 127 and 128 are con 
nected to the first group of recording relays 
212, 213,214 and 215 of the call indicator. If 
the switch 120 happens to have been left on 
any group of contacts other than the normal 
group, a self stepping circuit for magnet 118 
is closed from ground through the back con- 5 
tacts of relay 113, interrupter contacts of 
magnet 18, any of the contacts 130, 131, 132 
and 133, brush 129, winding of switch mag 
net 118 to battery on the left contacts of re 
lay 115. When the switch returns to normal, 
the previously traced circuit to energize mag 
net 118 becomes effective and, at the termina 
tion of the impulse, advances the switch 
brushes to the first group of call indicator re 
lays as already described. it is thus seen that 
the signal sent out from the outgoing posi 
tion restores the distant call indicator switch 
to normal if it is off-normal at the time the 
trunk is taken into use and prepares it for 
the incoming call by the setting of the Switch 
brushes on the proper group of terminals; 
the preparing alternating current impulse 

35 

being stificietly long to allow for these 
operations. s 
The call indicator circuit can also be dis 

charged by operating key 119 at the receiving 
position. Key 119 closes ground on its in 

:00 . 

ner contact to the left winding of relay 115 
causing this relay to operate and also extends 
this ground by way of the interrupter con 
tacts of magnet 118 and terminals 133, 132, 
131 and 130, thereby closing the previously 
described circuit to restore the distributor 

05 

switch to normal if the brush 129 is associated 
with any of these contacts. 

In order to illustrate clearly how the code 
signals are transmitted and received we will 
assume, for illustration, that the called num 
ber is 3790. After the preliminary opera 
tions above described have taken place and 
relay 303 is released, the operator depresses 
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digit key 3. A circuit is now closed from 
ground on conductor 320, bottom contacts of 
key 3, winding of relay 321 to battery. Re 
lay 321 operates relay 322 over an obvious 
circuit. Relay 322, however, is a slow to 
operate relay so that it does not operate ex 
cept after an interval of time. During this 
interval voice frequency source X is connect 
ed, over conductor 323, to the top inner con 
tact of key 3. Another path from voice fre 
quincy source W is closed over conductor 326 
to the top outer contacts of key 3 and par 
alleled thereat to the path of voice frequency 
X. These two paths are joined by the de 
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pression of key 3 and a circuit is completed. 
from these two voice frequency sources to 
conductor 327, right contacts of relay 321 
contacts of relay 322, primary winding P of 
repeating coil 304, to conductor 305 of the 
common return path of all voice frequency 
sources. This combination voice frequency 
circuit is maintained over the primary wind 
ing of repeating coil 304 So long as relay 322 

lo 

5 
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maintains its back contact. When relay. 322 
operates, the circuit is opened and the voice 
frequency circuit is removed from the pri 
mary winding of repeating coil 304 even 
though the operator may still be keeping key 
3 depressed. By this means an impulse of 
definite duration is transmitted to the line 
regardless of the length of time the operator 
may keep the numerical key operated. The 
voice frequency current over the circuit above 
described, while maintained, is repeated over 
the secondary S. of repeating coil 314 and 
transmitted to office A over the circuit pre 

30 

45 

viously described, including the trunk line 
and frequency responding relays 104,105,106 
and 107. Since the voice frequency combina 
tion used for digit 3 is WX, relays 104 and 
105 operate. Relay 104 operates relay 108 
by removing the short circuit around its right 
winding and relay. 105 likewise causes the 
operation of relay 109 by removing the short 
circuit around its right winding. Relay 108 
closes the circuit of winding No. 1 of relay 
112, winding No. 1 of relay 113, winding No. 
1 of relay 114 and extends the said ground 
in parallel to the distributor brush 128. Re 
lay 109 closes the circuit of winding No. 2 of 
relay 113, winding No. 2 of relay 114 and ex 
tends the said ground in parallel to dis 
tributor brush 127. Relay 114, which is nor 
mally released, operates in the circuits closed 
as above described. Relay 112, however, is 
normally operated over windings No. 2 and 
4 by ground on the back contacts of relays 
109 and 111 respectively, so that, when relay 
109 operates as a result of the operation of 
relay 105, relay 112 does not release since the 

- alternating current impulse transmitted does 

50 
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not affect the circuit of relay 111 which con 
trols, in turn, the circuit over the No. 4 wind 
ing. Relay 112 is made slow releasing so as 
not to fall off during any interval between 
the opening of the circuit through some of 
its windings due to the operation of some of 
the voice frequency relays and the closure of 
other of its windings due to the operation 
of other voice frequency relays during the 
operation of these relays. Relay 113 is like 

60 

65 

wise normally operated as already described 
and the closure of circuits through its wind 
ings Nos. 1 and 2 does not alter the condi 
tion of this relay. The ground on its front 
contact is connected to conductor 216 which, 
as already noted, extends to the locking wind 
ings of all call indicator relays. 

Relay 114, when it operates, extends 

1,859,475 

ground on its left contact through the wind 
ing of magnet 118 and, at its right contact 
closes a locking circuit for relay 115, which 
relay operates through its left winding over 
a path extending through the interrupter con 
tacts of magnet 118, switch contact 130, brush 
129, to ground on the left contacts of relay 
114. Relay 115, on operating, closes a cir 
cuit for magnet 118 from ground on the con 
tacts of relay 114, winding of magnet 118, to 
battery on the left contact of relay 115. 
Miagnet 118 operates, breaks its interrupter 
contacts and thereby opens the circuit 
through the left winding of relay 115. This 
relay, as already noted, is locked from ground 
on is right inner contacts, right contacts of 

75 

80 

relay 114 to the right windings of relay 115. 
As long as relay 114 remains operated, there 
fore, the switch magnet remains operated and 
relay 115 remains locked. Relay 115 also 
closes a circuit for relay 101 from ground on 
its right outer contacts, conductor 135, wind 

85 

ing of relay 101 to battery. This relay oper 
ates, disconnects the trunk from the jack at 
the operator's postion at office A and con 
nects a non-inductive loop across the trunk 
conductors. The disconnection of the trunk 
from the operator's position at office A is for 
the purpose of protecting the circuit during 
the transmission of impulses from office B 
from any possible interference by the opera 
tor at office A who may insert a cord into the 
trunk jack for the transmission of impulses 
in the opposite direction, without any knowl 
edge that the trunk is in use for operations in 
the opposite direction. . . 

Since distributor switch 120 is resting on 
the first group of working contacts as above 
described, brush 127 is connected to contact 
136 and a circuit is closed from ground on 
brush 127 connected to contact 136, conductor 
223, right winding of relay 214 to battery. 
Relay 214 operates over its right winding and 
locks C ver its left winding and left inner con 
tacts to ground on conductor 216. A circuit 
is likewise closed from the ground on brush 

90 
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128 and contact 137, conductor 224, right 
winding of relay 215 to battery. Relay 215 
likewise operates over its right winding and 
locks over its left winding and left inner con 
tacts to ground on conductor 216. The op 
eration of these two relays closes a circuit for 
lamp 3 of the thousands group of lamps con 
trolled by relays 212, 213, 214 and 215 from 
battery on conductor 217 through the lamp 
No. 3, right middle front contacts of relay 
215, right outer front contacts of relay 214, 
right outer back contacts of relay 213 to 
ground on the back contacts of relay 212, 
thus lighting lamp 3 in response to the depres 
sion of key 3 at the outgoing end. 
When the Voice frequency impulse termi 

nates as a result of the operation of relay 322, 
voice frequency relays 104 and 105 release 
each of which, by the closure of its back con 
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tact, short-circuits the right winding of re 
lays 108 and 109, respectively, thereby caus 
ing these relays to release since these relays, 
as well as relays 110 and 111, are so designed 

: that the normal flow of current through their 
respective left windings is not sufficient to 
permit them to remain operatec with their 
right winding short-circuited. The release 
of relay 108 removes ground from winding 
No. 1 of relay 112, winding No. 1 of relay 113, 
winding No. 1 of relay 114, and from the 
brush 128. Relay 112, however, does not re 
lease since it is held energized over winding 
No. 4 from ground on the back contacts of 
relay 111. The release of relay 109 discoia. 
nects ground from the No. 2 winding of re 
lay 113, the No. 2 winding of relay 114 and 
from brush 127. Relay 113 does not release 
as it is held energized over its windings Nos. 
3 and 4 by ground from the back contacts of 
relays 110, and 111 respectively. Relay 114, 
however, does release and by the opening of 
ground on its left contact opens the operating 
circuit of magnet 118 while the opening of its 
right contact opens the locking circuit of re 
lay 115. Relay 115, however, is slow to re 

| lease and does not restore during the succes 

30 

*º voice frequency sources are closed in par 

sive transmission of impulses. The distribu 
tor switch magnet 118 releases, thereby ad 
vancing the distributor brushes to the next 
group of working terminals of which termi 
nal 131 is one. 
The incoming circuits are now ready to 

receive the next impulse. The operator at 
office B depresses key 7. The depression of 
this key causes the operation of relays 321 
and 322 as above described. The two top 
outer contacts of key 7 are wired to voice fre 
quency sources X and Z so that these two 
allel to conductor 327 over a path previously 
described through the primary winding of 
repeating coil 304 to the common return 
circuit over conductor 305. An impulse is 
thus transmitted over the line through the 
secondary of said repeating coil, consisting of 
voice frequency currents X and Zand, at the 
incoming position at office A causes the oper 
ation of relays 105 and 107. Relay 105 oper 
ates relay 109 and relay 107 operates relay 
111 in the described manner. The operation 
of relay 109 removes ground on its back con 
tact from winding No. 2 of relay 112, but 
this relay is slow release and holds during the 
receipt of the impulse. Relay 109 connects 
ground to winding No. 2 of relay 113, wind 
ing No. 2 of relay 114 and to brush 127 of 
the distributor switch. The operation of 
relay 111 connects ground to the winding 
No. 4 of relay 114 and to brush 125 of the 
distributor switch. Relay 114 operates and 
closes a previously described circuit for dis 
tributor switch magnet 118 and a locking 
circuit for relay 115. The ground on brush 
125 completes a circuit to relay 208 from bat 

tery through its right winding, conductor 
218, contact 138, brush 125 to ground on the 
front contact of relay 111. Ground on 
brush 127 completes a circuit for relay 210 
from battery over its right winding, con 
ductor ?19, contact 139 to ground on brush 
127. Both of these relays operate over their 
right windings and lock over their left wind 
on conductor 216. The operation of these 
two i'elays and the released condition of the 
remaining two in the second group of relays 
causes : circuit to be closed for lamp 7 of the 
hundreds group of lamps from battery on 
conductor 217 through lamp 7, left outerback 
contacts of relay 21, left outer front con 

ings and left innermost contacts to ground 
5. 

tacts of relay 210, right inner back contacts 
of relay 209 to ground on the right front 
contact of relay 208. When the impulse is 
terminated, relays 105 and 107 release, there 
by causing the release of relays 109 and 111. 
The release of these relays causes the release 

- ? 

s 
of relay 114 and the advance of the distribu 
tor switch to the next group of working 
terminals of which terminal 132 is one. 58 The operator next depresses key 9 and at . 
its top contacts connects the circuits of voice 
frequency current sources Z and Y over loops 
previously described and causes an impulse 
to be transmitted over the trunk line to the $5 
voice frequency relays in the distant office 
in the described manner. Relays 106 and 
107 operate as a result of the impulse of 
these two frequencies and, in turn, causes the 
operation of relays 110 and 111 respectively. 
The operation of these relays operates relays 
114 and grounds brushes 125 and 126, the 
former brush by relay 111 and the latter by 
relay 110. Brush 125 closes a circuit by way 
of contact 140, conductor 220, right winding 
of relay 204 to battery. Brush 126 closes a 
circuit from ground on brush 126, contact 
141, conductor 229 to the right winding of 
relay 205 to battery. These relays operate 
over their right windings and lock over their 
respective left windings and left contacts to 
ground on conductor 216. A circuit is now 
closed for lamp 9 in the tens group of lamps 
from battery on conductor 217, lamp 9, left 
middle back contacts of relay 207, right inner 
front contacts of relay 205 to ground on the 
right front contacts of relay 204. When the 
impulse is terminated, relays 106 and 107 

60 
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110 

5 

release, followed by the release of relays 110 
and 111, 114 and switch magnet 118. The 
switch then advances to the last group of 
working terminals of which terminal 133 is 
one. The operator now depresses key 0 and 
causes the transmission of an impulse con 
sisting of voice frequencies X and Y over the 
line. This impulse causes the operation of 
relays 105 and 106. The operation of these 
two relays causes the operation of relays 109 
and 110, respectively, in the described man 
ner, operates relay 114, and grounds brushes 
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control the setting of automatic switches in 
a manner well known in the art. 
What is claimed is: 
1. A telephone exchange system compris 

ing two central offices and an interconnecting 
line, alternating current sources of different 
frequencies and a call indicator apparatus at 
each of said offices, means at each of said of 
fices for selectively applying said alternating 
current frequency sources to said trunk line 
to transmit coded impulses thereover, de 
vices at each end of said line responsive to 
said impulses, and means controlled by said 
responsive devices for recording said impulses 
in said call indicator apparatus. 

2. En atelephone exchange system compris 
ing two central offices and an interconnect 
ing line, voice frequency current sources at 
one of said offices, a key-set at said office com 
prising a plurality of individual keys, the 
keys of said key-set being variously con 
nected to different ones or combinations of 
said voice frequency current sources, means 
including said key-set for selectively apply 
ing said voice frequency current sources to 
Said line to form coded voice frequency im 
pulses thereover in accordance with the oper 
ation of said key-set, a call indicator appa 
ratus at the other of said offices and means in 
said trunk ine at said other office for re 
sponding to said impulses and for setting up 
said call indicator apparatus in accordance 
therewith. . . . . . . 

3. In atelephone exchange system compris 
ing two central offices and an interconnecting 
line terminating at an operator's position in 
each of said offices, a cord circuit and key-set 
at each of said positions, said key-set com 
prising a plurality of keys, voice frequency 
current sources at each of said offices, the 
keys of said key-set being variously connected 
to clifferent ones or combinations of said voice 
frequency current sources, means to opera 
tively associate said key-set with said trunk 
line through a cord circuit to produce coded 
voice frequency current impulses thereover in 
accordance with the depressed key of said 
key-set, a call indicator apparatus in each of 
said offices, means in said trunk line respon 
sive to the appropriation of said trunk line 
at one of said offices for associating said call 
indicator apparattis to said line at the other 
of said offices, and means in said trunk line 
at said other office responsive to said coded 
voice frequency current impulses produced 
by the operation of any of said keys of the 
key-set at the originating office for recording 
said impulses in said call indicator appara 
tulis at said other office. 

4. in a telephone exchange system includ 
ing a trunk line and a recording apparatus 
comprising a switch, voice frequency current 
sources, means to selectively apply said 
sources to said trunk line to produce voice 
frequency current impulses thereover, de 
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vices in said trunk line responsive to said 
voice frequency current impulses transmitted 
over said trunk line and means controlled by 
said devices when operating in response to 
said impulses for operating said switch. 

5. A telephone exchange system compris 
ing two central offices and a trunk line 
equipped at each end with means for trans 
mitting thereover coded voice frequency cur 
rent impulses in accordance with a wanted 
number designation, devices at each end of 
said line responsive to said impulses trans 
mitted fron distant end of said line, a record 
ing apparatus at each end of said line com 
prising a switch, and means for stepping said 
switch in response to one of said devices when 
operating on impulses corresponding to digits 
of said wanted number designation. 

6. A telephone exchange system compris 
ing two central offices and an interconnect 
ing line, voice frequency current sources at 
one of said offices, a key-set comprising a 
plurality of keys at said office, said voice fre 
quency currents being variously connected to 
the contacts of each of said keys in separate 
order or combination, means including said. 
key-set for selectively applying said voice 
frequency current sources to said line to pro- i 
duce coded voice frequency impulses there 
over in accordance with the operation of each 
of said keys of said key-set, a call indicator 
apparatus at the other of said offices compris 
ing a switch with a plurality of brushes and 
cooperating contacts, a plurality of register 
ing relays connected to said contacts, a plu 
rality of voice frequency relays operatively 
connected to said line and responsive to said 
impulses, and means responsive to said voice 
frequency relays for operating said register 
ing relays over the brushes of said switch. 

7. A telephone exchange system compris 
ing two central offices and an interconnecting 
line, voice frequency current sources at each 
of said offices, a key-set comprising a plu 
rality of keys at each of said offices, said 
voice frequency current sources being vari 
ously connected to the contacts of each key 
of said key-sets in separate order or combi 
nation, means at each of said offices includ 
ing the key-set thereof for selectively apply 
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ing said voice frequency current sources to 
said line to produce coded voice frequency 
impulses thereover in accordance with the 
operation of each of said keys in said key 
set, a call indicator apparatus at each of said 
offices comprising a switch with a plurality 
of brushes and cooperating contacts, a plu 
rality of registering relays connected to said 
contacts, a plurality of alternating current 
relays operatively connected to each end of 
said line and responsive to said coded voice 
current impulses produced at the distant end 
of said line, and means responsive to said 
alternating current relays for operating said 
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registering relays over the brushes of said 
switch mechanism. 

| 8. A telephone exchange system compris 
ing two central offices and an interconnecting 
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line, voice frequency current sources at one. 
of said offices, a key-set at said office compris 
ing a plurality of keys, said voice frequency 
current sources being variously connected to 
the contacts of each key of said key-set in 
separate order or combination, means includ 
ing said key-set for selectively applying said 
voice frequency current sources to said line 
for producing coded voice frequency current 
impulses thereover in accordance with the 
operation of each of said keys in said key-set, 
a call indicator apparatus at the other of said 
offices, comprising a switch with a plurality 
of brushes and cooperating contacts and a 
plurality of registering relays connected to 
said contacts, a plurality of alternating cur 
rent relays operatively connected to said line 
at said other office and responsive to said 
impulses, said plurality of registering relays 
being arranged in a plurality of groups in 
which each group consists of a similar num 
ber of relays as said plurality of alternating 
current relays, a bank of lamps controlled 
by each of said groups of registering relays, 
and means including said switch responsive 
to the successive operation of said alternat 
ing current relays for successive impulses 
received for operating a corresponding num 
ber of said registering relays in each group 
to light lamps in the banks controlled there 
by to designate the numerical values of the 
impulses. 

9. In a telephone exchange system com 
prising a central office and an interconnect 
ing two way line, voice frequency current 
sources at each of said offices, a key-set at 
each of said offices comprising a plurality of 
keys, each of said voice frequency current 
sources being variously connected to the con 
tacts of each of said keys in said key-set in 
separate order or combination, means at each 
of said offices including said key-set for se 
lectively applying said voice frequency cur 
rent sources to said line for producing coded 
voice frequency current impulses thereover 
in accordance with the operation of each of 
said keys of said key-set, a call indicator ap 
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paratus at each of said offices comprising a 
switch with a plurality of brushes and co 
operating contacts and a plurality of regis 
tering relays connected to said contacts, a 
plurality of alternating current relays con 
nected to said line at each end thereof and re 
sponsive to said coded impulses produced at 
the distant end of said line, said plurality of registering relays being arranged in a plu 
rality of groups in which each group consists 
of a similar number of relays as said plu 
rality of alternating current relays, a bank 
of lamps controlled by each of said groups of 
registering relays, and means including said 
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switch responsive to the successive operation 
of said alternating current relays for succes 
sive impulses received for operating a corre 
sponding number of said registering relays 
in each group to light lamps in the banks 
controlled thereby to designate the numeri 
cal value of the impulses. 

10. In a telephone exchange system includ 
ing two central offices and an interconnecting 
line, means operatively associated at the orig 
inating end for producing and transmitting 
coded voice frequency current impulses there 
over for each digit of a wanted number, a 
voice frequency relay device operatively con 
nected to the terminating end of said line and 
responsive to said impulses, a number re 
cording apparatus comprising a switching 
mechanism with a plurality of brushes and 
cooperating contacts, and means responsive 
to said voice frequency relay device for ad 
vancing said switch brushes one step for each 
impulse. • 

11. In a telephone exchange system com 
prising two central offices and an intercon 
necting toll line, means operatively associ 
ated at one end for producing and transmit 
ting coded voice frequency current impulses 
thereover for each digit of a wanted number, 
a plurality of voice frequency relays at the 
terminating end of said line, each of said 
voice frequency relays being responsive to a 
particular frequency of those frequencies of 
which said impulses are composed, a number recording apparatus comprising a switching 
mechanism, said switching mechanism hav 
ing a plurality of contact levels with a co 
operating brush for each level and a plural ity of groups of registering relays, the corre 
Sponding relays of each of said groups being 
connected to the contacts of a contact level 
of Said Switch and means responsive to the 
operation of any of said voice frequency re 
lays for advancing said switch brushes one 
step for each impulse and for selectively op 
erating said register relays. 

12. A telephone exchange system compris 
ing two central offices and an interconnecting 
line terminating in an operator's position at 
each of said offices, voice frequency current 
Sources and a key at one of said offices, a call 
indicator mechanism at the other of said of 
fices, means for operatively connecting said 
key to said trunkline, means controlled by said key for selectively applying a plurality 
of said voice frequency current sources to 
Said line to produce a coded voice frequency 
current impulse thereover, means for opera 
tively connecting said call indicator mecha 
nism to Said line in the other of said offices, 
and means at said other office responsive to 
Said coded impulse to automatically restore 
said call indicator mechanism to normal. 

13. A telephone exchange comprising two 
central offices and a two-way interconnecting 
line terminating at each office in an operator's 
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position, means capable of being operably as 
sociated with each end of said trunk line at 
each of said positions for transmitting coded 
voice frequency current impulses over said 
line means operatively connected to each end 
of said line responsive to said impulses pro 
duced at the distant end of said line, and 
means at each end of said line for disconnect 
ing said trunk from one of the said operator's 
positions during the transmission of impulses 
over said line from other of said operator's positions. 

14. In a telephone exchange system an op 
erator's position having a cord circuit, a key 
set associable therewith, a trunk line with 
which said cord circuit may be connected, a 
called line number displaying apparatus as 
sociable with the distant end of said trunk 
line having a plurality of digit registers, voice 
frequency current sources, means controlled 
by said key-set for selectively applying said 
sources to the outgoing end of said trunkline 
over said cord circuit to transmit impulses 
in accordance with the designation of a called 
line number, and devices responsive to said 
impulses for setting the registers of said dis 
playing apparatus to cause the display of the 
wanted line number. 

15. In a telephone exchange system, an op 
erator's position having a cord circuit, a key 
set associable therewith, a trunk line with 
which said cord circuit may be connected, a 
recording apparatus associable with the dis 
tant end of said trunkline having a plurality 
of digit registers, voice frequency current 
sources, means controlled by said key-set 
for selectively applying said sources to the 
outgoing end of said trunkline over the talk 
ing conductors of said cord circuit to trans 
mit impulses in accordance with the designa 
tion of a called line number, and devices re sponsive to impulses for setting the registers 
of said recording apparatus. 
In witness whereof, we hereunto subscribe 

ournames this 15th day of September, 1930. 
THOMAS SAMUEL SKILLMAN. 
LANCELOT GERHARD FREETH. 


