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Zo all whom it may concern: 
_ Be it known that I, Sipvey A. BryLanp, a 

citizen of the United States, 

and State of Ohio, have invented certain 
new. and yseful Improvements in Telephone 
Systems; and T do ‘hereby declare the follow- 
ing to be a full, clear, and exact description 

such. as will enablé others 
skilled in the art to which it appertains to 
make and use the same. , 
‘My invention relates 

telephone systems, and 
objects the provision of 
the ringing. controlling means for further 
use, after the ringing connections have been completed. . . 
Another object gf my invention is to, ac- 

complish'the above named object in connec- 
automatically sig- 

naling a subscriber, and also for. placing 
such means under the control of the calling 
switch. 

Other objects of my invention will be, clear 

to improvements in 
has for one of ‘its 

5 from a description. of an embodiment of the 
invention. 

Figure 1, shows diagrammatically an em- 
bodimeht of my invention. 

Fig. 2 is a modification of the embodiment 
shown in Fig, 1. . 

Fig. 3 is a second modification of the em- 
bodiment shown in Fi 

Fig. 4 is'a third modification of the em- 
bodiment shown in Fig. 1. 

Referring now to the drawings and-to the 
embodiments of my invention illustrated 
therein, and ‘first to the embodiment shown 
in Fig! 1, at A is shown a telephone line 
which will be spoken of in this specification 
as. the called line, leading from a plurality 
of stations. B, C, D and E. Any suitable 
number of stations may be connected to this 
line, four having been shown for con- 
venience. Each stibstation is equipped with 
talking apparatus and,signaling apparatus. 
The talking apparatus is connected in a 
bridge 1 and the signal, here shown as a bell, 
is connected in the bridge 3. The line ter- 
minatés at a main station F. 

residing” at. 
North ‘Ridgeville, in the county of Lorain’ 

trated in 
shown at H, are 

means for releasing’ 

Means’ are provided at the main station 50 ‘fer connecting telephone lines together, such “as connecting links, here illustrated as a cord 
circuit G, a portion only of which’ is illus- 

the drawing. Switching means, 
provided for connecting the 

cord to the telephone line. In the embodi. 
ments illustrated, this switching means con- 
sists of plugs and jacks, illustrated at p and 
J, respectively, in Fig. 1. A plurality of 
sources of signaling current, here shown as 
generators I, K, L and M, are employed for 
operating the signals at. the substations. 
‘The signals at the substations may be so con- 
structed that they respond te one particular 
character of current only, and the generators 
may be so constructed that they will select 
and operate’ the signals at the substations. 
Conductors are provided for connecting the 
sources of current to the line. Commutators 
+, 5, 6 and.7 may be connected in these con- 
ductors for the purpose of intermittently as- 
sociating the sources with the signal so as to 
cause the operation of the signal at intervals 
of time.. Signal controlling means are shown 
at N, O, P and .Q, here illustrated as ring- 
ing keys, controlling the connection of the 
sources I, K, L and M in the signaling cir- 
cuit, 

A master key or switch is shown at R, 
which is operated whenever any of the keys 
N, O, P or Q is operated. Relays are shown 
at Z, 8, T, U, VW, X and. Y. When it is 
desired to connect the source M with the 
called line, the switch H is operated by in- 
serting the plug p into the jack J. The key 85 
Q is then operated, operating. at the same 
time the key R and closing.a circuit for the 
relay Y through the contacts of thie relay W, 
the contacts of the key R and the contacts of 
the relay S, which was energized when. the 90 
switch H was operatéd. The relay Y will be 
energized, interrupting the cord circuit and 
connecting the source of current M to the 
called line. At the'same time, the relay Y 
completes a locking circuit. for itself, 95 
through the switch 8. 
When the master key R is operated, a cir- 

cuit will be completed for the relay W, 
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which will disconnect the battery of keys N, 

O, P, Q and R from the cord G and com- 

plete<a locking circuit. for itself through 

the switch 9. "The relay W is so adjusted, 

5 that it does not operate until after the relay 

-¥ has operated. It will thus be seen that 

the bank of keys will now. be relieved of 

further service with the cord cireuit G dur- 

ing this connection and may be used in con- 

nection with the cord circuit G’ for making 

connections with another telephone line A’, 

if such connection is desired, thus enabling 

me to use one bank of keys for a whole 

position. The ringin takes place automati- 

cally until the gubseriber responds, when the 

flow of current through the relay X will be 

such as to cause it to close a switch 10 and 

shunt the relay Y, which will release its ar- 

‘mature, opening the ringing circuit and re- 

20 forming the cord circuit. ¥ ‘hen the conyer- 

gation has been completed and the operator 

has withdrawn the plug p from the Jack J, 

the relay S will be deénergized and the sys- 

tem restored to normal. 

If the subscriber wanted is provided with 

a signal which responds to current from the 

- generator L, the operator, after closing the 

switch H, operates the key N. which will 

complete a circuit for the relay T, which 

30 being energized, will connect the source I. 

in the ringing circuit. exclisling the source 

M. The relay T will also lock itself up 

through a switch 1. Otherwise, the opern- 

tion will be the same as previously described. 

When the key © is operated, the relay 7 

will be energized, connecting the source K 

in the signaling circuit. When the key P 

is operated, the relay V will be energized. 

connecting the source I in the circuit. 

Perhaps the invention will be better un- 

derstood from a detailed description of the 

operation of the embodiment shown in 

Fig. 1. The operator having received a call 

over a calling line, not shown, and elected to 

vse the cord circuit G, connects the end of 

that particular cord circuit, not shown, with 

the calling line and learns the subscriber 

desired. Assuming that it is the subscriber 

at B that is wanted, and that the signal 2 re- 

sponds to the character of current pro- 

‘duced by the generator M, the operator after 

testing the line A and finding it, as we shall 

assume, idle, inserts the plug p into the jack 

J, completing a circuit for the relay § as fol- 

lows: ground at, 12, cut-off relay 18—con- 

tact 14—contact 15—conductor 16—S—hat- 

tery 17—to ground 18. The relay S will 

be energized. closing the switches 19, 20, 21, 

29, 23 and 24, The operator then actuates 

the key Q, which through some such mem- 

ber as a swinging plate, a portion of which 

is illustrated at 25, closes the switches 26 and 

97 of the key R. A circuit is thus completed 

_ for the relay Y, as follows: ground at.28— 
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switch 27—conductor 29—conductor 30— 65 

switch 31—relay Y—conductor 32—switch 

93 —switch 34-—switch 19—battery’ 17—to 

ground is. The relay Y becomes energized, 

opening a switch 36 in one of the talk- 

ing strands of the cord circuit and a switch 

°. in the circuit of the relay 88. The relay 

Y closes switches 39 and 40 in the signaling 

cirenit and the switch 8, completing a lock- 

ing circuit for itself independently of the 

; This circuit is traced from ground 

41 through the switch 8, the relay Y to and 

through the battery 17, as previously de- 

seribed. 
‘At the time the key R was operated, a cir- 

cuit was completed for the relay W. which 

is adjusted to respond after the operation of 

the relay Y. The circuit for the relay W 

thus completed is as follows: ground 18, li 

ewiteh 2b—, W--switeh 42--conductor 45— 

conductor 44—key Roto ground 2s, The 

relay W will be energized, closing the switch 

9 and thereafter opening the switch 42 and 

interrupting its connection with the conduc- 

tor 43. Closing the switch 9 completes a 

locking cireuit for the relay W from ground 

$4-—through 9—the relay W and over the 

circuit as previously traced. The relay W 

also opens switches 45, 46, 47 and 31, com- 

pletely disconnecting the bank of kevs N. 

O, P; Q and R from the cord circuit G, 

thereby releasing the keys for use in connec- 

tion with another cord circuit. for example. 

cord circuit G’. However, if after the op- 

eration of the switch H’ the key Q were op- 

erated. a circuit would be completed for 

the relev Y’ and the source of current M 

would ve connected to the line A’ in the 

same manner as described in connection with 

the cord G and the line A. If it ix desired 

to operate the signal at C. the key P is op- 

erated, thereby completing a circuit for the 

relay Yo oas follows: Ix—17—switch 25—- 

VY —switeh, 47 —conducter 50 — conductor 

ni--key P to ground 28, The relay V. is 

energized, opening the switch 52 and discon- 

necting the source M from the conductor 53 

and closing a switch 54, thereby connecting 

the generator I to the conductor 53. 

The relay V also closes a locking circuit for 

itself, by closing the switch 59, such locking 

circuit being from ground 56, through 

switch 55 and the circuit for V, as previously 

traced. The closing of the switch R will in 

the same manner cause the energization of 

the relays W and Y and the operations with 

respect to these relays will be the same as 

before. 
In case it is the subscriber at D that is 

wanted, the key O is actuated, which will 

complete a circuit for the relay U. The 

operation will be the same as before, except 
will be connected in. the 
Shovld: it be desired to 
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operate the signal at E; the key N is actu- ated, which would complete a circuit: for the relay T in the same manner as was de- scribed for’ the. relays U and V, the source L being this time connected in the signaling circuit... No matter which of the sources is ‘connected in the signaling circuit, its con- trolling commutator will intermittently as- sociate and disassociate it with the calling line, ‘so that.current will. be ‘intermittently applied to such line to selectively ‘operate the desired signal. ' Current flowing through the relay X will, however, not be enabled 6 , the: subscriber responds, . placing the lov resistance ‘bridge, 
at 1, across the line and admitting such a flow, of current that the re- lay X will be operated, closing ‘a shunt 10 about the relay Y, which will release its cori- tacts, interrupting the signaling dircuit and restoring the'talking circuit. At the end of the conversation, the operator. at F with- draws the plug p from the jack J, when the system will be restored ‘to normal, the relay, ) W. being detnergized when its circuit is in terrupted by the opening of. the switch 24, which occurs when ‘the relay S is deéner- gized, owing to 

“cuit by the dpening of the switch H. The deénergization of the relay W again: asso- ciates the bank: of keys with the cord cir- cuit G.. 
In the embodiment shown in Fig. 2, the ,Key N, is operated when it is-desired to em- ploy the source M, for signaling.’ When N, 1s operated, the relays 100, 101 ‘and Y, will be energized over the following circuits: for 
the relay 100, ground 102—switch_103—eon- 
ductor - 104—conductor 105—switch: 106— relay 100—conductor 107—switch 108—bat- tery 109—to ground 110; for the relay. 101, as follows—ground 102—switch 111—con- 
ductor 112—conductor 113—switch 114_re- lay 101—conductor, 115—switch 116—bat- 
tery 109—to ground 110; for the. relay Y,, 
as follows—ground, 102—switch 117—con- 
ductor, 118-——conductor 119—switech 120— 
conductor 121—Y,-~conductor 122—switch 123—switch 124—switch 125—battery 109— 
to ground 110. -All three of these relays will 
‘be actuated, the relay 100 closing a switch 
130 and completing a locking circuit for it- 
self and closing a switch 131 in the connec- 

.tions of the source M,. The relay 101 closes 
a switch 132, completing a locking cireuit 
for itself and a switch 138, completing the 
connection of the source M, to the conductor 134. The relay Y, closes a switch 133, com- 
pleting a locking circuit for itself to, ground 
136, interrupts one of the talking,strands at 
137 and completes the ringing circuit at. 138 
and 197. This.relay also closes a switch 139 
in the circuit of the relay. W,, which is en- 
ergized from ground .136—switch 139— 

the interruption of its cir-. 

‘tal keys ‘alone. 

keys ave illustrated ‘at N,,.0,, P, and 

_ When ' the 

réla, W,—switch i41—to ground 110.. The relay. W, completes ‘a locking, circuit for ltself through t. 1e conductor 142 and discon- nects the bank of keys from the cord circuit by opening the switches 106,114 and 120. | __ When it is desired to connect the, source K, to the called line, the key O, ‘is operated, thereby causing the energi 
100 over.the same ‘cireuit. as previously de- scribed, except that.it will now include the switch 150 instead ‘of the switch, 103. «cir: cuit. would also be"completed for thé. relay ¥,, through the switch 151 instead of 117, The relay 100 will be energized, closing’ the switch 152 and“connecting the generator. K, in the circuit. : When it is desired to connect the generator L, in the circuit, the key’ P, is’ actuated, conipleting ‘circuits. for the re- lays 101 ‘and Y),, through: the switches 160 and 161, ‘respectively, and when it is desired to connect .the ‘source T, im. the key Q, is Operated. completing a. circuit! for Y, through the switch 162... With either source connected, the automatic, ringing will be substantially thé same ‘as . previously ' de- scribed, and the system will be restored to normal when the plug p, is withdrawn from 

of keys to-the cord circuit G,. 
In. the embodiment shown in Fig. 2; it will be noted that no master key is employed, and, that the circuit ‘connections are ton: trolled through the actuation of.the inditid- 

It, will also be noted that the cirguit of the key 
W, is completed by the relay \, instead of being controlled by the'master kev. 

In Fig. 3 instead of employing a mechani- vally actuated: master key, a relay 90 is em- ployed which controls the switches 26’ and 27’. Each of the keys NX’, 0’,'P’ and Q’ con- trol'a circuit for the relay 90 through’ the conductors 91—31’—52’ and. 53”, the conduc- tors 51’, 52’ and 53’ being conneéted to, the 

the jack J,, thereby reconnecting the: bank. 

‘souree LT (when the relay 90 is employed), as illustrated in Fig. 1. . 
Tn the embodiment shov¥n in Fig. 4, the 

> When it is desired to ‘connect the source a in the ringing ¢ireuit, the key Q, ‘is’ op- erated, closing a circuit: for the relay. Y, 
from ground 200, through conductor 201— 
switches 202 and 203, relay. Y,—conductor 
204— conductor 205 — now closed switch 
206-—battery 207—to ground 208. ‘The re- lay Y, completes the ringing circuit as 
viously described and also .a circuit for the relay W., through the switch 209, the switch 203 and the switch 210, which includes the 
source 207 and ground 208. The rela W, will disconnect. the.keys from the cord cir: 
cuit,releasing them for use with other cords, 

conversation .is terminated, the 
circuit of the relay W, will be broken when 

zation of the relay" 

disconnecting relay 
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the relay S, is deénergized which will hap- 

pen when its circuit 1s interrupted by the 

opening of the switch H,, thereby re-con- 

necting the keys to the cord circuit G,. The 

generators I,, K, and L, may be selected 

and connected in the ringing circuit instead 

of the genérator M,, through the operation 

of the keys N., O, and P, and _their control 

over the relays T,, U, and V,. In each 

case, the cireuit of the relay Y, will be closed 

through the operation of any’ one of these 

relays by the grounding of the conductor 

990. -In each case, as soon as the relay .Y, is 

operated, it completes the signaling circuit 

and the cireuit for the relay W,, as pre- 

viously described. In each case, the keys 

will be discoimected from the cord G, and 

reconnected thereto in the manner previously 

described. 
In the bottom of Fig. 4a second cord cir- 

cuit G’, is shown, to illustrate how a cord 

cirenit may be employed with the keys dur- 

ing the use of the cord cireuit G, for sig- 

naling or talking. The cord circuit G’, is a 

duplicate of the cord cirenit G, and its op- 

eration will be clear. 
I have illustrated these embodiments of 

my invention and the details shown therein 

for the purpose of clearly describing my in- 

yention, and not that I wish to be limited 

thereto. as it will be apparent to those skilled 

in the art that numerous and extensive de- 

partures may be made from both the forms 

and details illustrated, without departing 

from the spirit of the invention. 

I claim: 
1. Ina telephone system, the combination 

of a plurality of signaling circuit sections, 

each including 2 signal and another signal- 

ing circuit section, meluding a source of sig- 

naling current adapted to operate said sig- 

nals, said Jast named section adapted to be 

connected to each of the plurality, of first 

riamed sections and complete a_ signaling 

cirenit, a signaling relay controlling each 

circuit, a circuit for each relay including 

contacts of a switch common to the relays 

and means controlled by ‘said switch for 

removing said switch from the circuit of a 

signaling relay which has been operated. 

2. Ina telephone system, the combination 

of a signaling circuit, a source of signaling 

current, a relay cqntrolling the connection 

of said source in said circuit, a circuit for 

said relay, a switch in said last named cir- 

cuit. and means controlled by said switch for 

disconnecting said switch from said, relay 

while the source of signaling current is con- 

nected in the signaling circuit. 
3. In a telephone system, the combina- 

tion of a telephone line, a source of sig- 

naling current, means including a relay for 

connecting said source to said line, a switch 

normally connected to said relay controlling 

1,208,441 

said switch for disconnecting said switch 

from said first-named relay after the relay 

has been operated. 
4. In a telephone system, the combination 

of a telephone line, a source of signaling 

current, means including a signaling relay 

controlling the connection of said source to 

said line, a signaling key normally connected 

to said signaling relay and controlling the 

same, a locking circuit for said relay ¢ osed 

when the same is operated, said locking cir- 

cuit being independent of said key and a 

second relay controlled by said key and 

operated when the key is actuated to dis- 

eonnect the key from the signaling relay. 

5. In a telephone system, the combination 

of a telephone line, a source of signaling 

current, apparatus including a signaling re- 

lay for connecting said source to said line, 

a signaling key normally connected to said 

signaling relay, a second relay controlling 

the connection of said key to said signaling 

relay and a cireuit for said signaling relay 

controlled by said signaling relay, sajd cir- 

cuit being independent of the connectfon be- 

tween the key and the signaling relay. 

6, Ina telephone system, the combination 

of a telephone line, a source of signaling 

current, conductors including a switch for 

connecting said source to said line, a sig- 

naling relay controlling said conductors, a 

signaling key, apparatus controlled by said 

switch and ‘operated when said switch is 

closed for placing said relay under the con- 

trol of said key and electromagnetic mecha- 

nism controlled by said key ‘for removing 

said relay from the control of said key. 

7. In a telephone system, the combination 

of a telephone line, a source of signaling 

current, means including a switch for con- 

necting said source to said linel a signaling 

relay controlling said connecting means, & 

signaling key, apparatus controlled by said 

switch after said switch is operated for 

placing said signaling relay under ithe con- 

trol of said key and a second relay con- 

trolled by said key for removing said sig- 

naling relay from the control of said key. 

8. In a telephone system, the combination 

of a plurality of telephone lines, a plurality 

of cord circuits, a signaling relay associated 

with each cord cirevit, a signaling key nor- 

mally conditioned to exercise control over 
each signaling relay and means controlled 

by said key for removing from the control 

of said key each signaling relay which has | 

been operated. 
9, In a telephone system, the combination 

of a plurality of telephone lines, a plurality 
of cord circuits, a signaling relay associated 
with each cord circuit, a signaling key nor- 
mally conditioned to exercise control over 
each signaling relay, means controlled by 

the same and a second relay controlled by 65 
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said key for’ removing from the control of 
said key each signaling relay which has 

been operated, and imeans’ for automatically 
restoring the normal association of said key 
vwith said relay when said relay is deéner- 
gized. . an 

10. In a telephone system, the combina- 
tion .of-a plurality of telephone lines, a pla- 
rality of cord circuits, a signaling relay in 
each cord circuit, a circuit for said relay, a 
switch common to said circuits, the circuit 
of each relay.being closed up to the contacts 
of ‘said switch when the cord ‘circuit with 
whieh .it'is associated is connected to tele- 
phone lines and méans for removing said 
switch from the cireuit of a signaling relay 
which has been opergted.. 

11, In a telephondé system, the combina- 
tion of a plurality of telephone lines, a plu- 
‘rality of cord circuits, a signaling relay in 
each cord circuit, a circuit for each relay, a. 
switch common.to all of said circuits, the 
circuit of each’ relay being closed up to'the 
cox,acts of said: switch when its associate 
cord circuit is connected ito telephone lities, 
a second rflay controlled by said. switch for 
disconnecting said switch from a signaling 
relay' which has been operated, and a lock- 
ing citcuit' for said. signaling relay inde- 
pendent of.said switch and.completed when 
said signaling relay“is operated. 

_ 12. In a ‘telephone system, the’ combina- 
tion of a plurality, of sighaling circuits, .a 
plurality: of sources of signaling current, 
each adapted to be connected in each of said 
circuits, a signaling relay controlling each 
circuit, a switch common to said re ays, a 
circuit for each relay including contacts'of 
said switch, a second relay for removing the 
contacts of the switch from thé circuit of a. 
signaling relay which has been operated and 

controlled by said signaling relay. 
13: In a telephone: system, the. combina- 

tion of a plurality of telephone lines, a sig- 
nal on éach line, a source of signaling cur- 
rent and means to connect said :source to 
each line, a signaling relay ‘controlling the 
connection of said source to each line, a ¢ir- 
cuit for ‘each of ‘said relays including con- 
tacts of a switch common to said relays, a 
second relay for removing the contacts of 

a locking circuit for said signaling relay 

said switch from the circuit ofa signaling 
relay which has been operated anda locking 
circuit for said signaling relay controlled 
by said signaling relay. 
"14. In a telephone system, the combina- 

tion of a plurality of cord circuits, a signal- 
ing relay in each cord circuit, a signaling 
key common to said relays and normally 
capable of exercising control over said re- 
lays and mechanism controlled by said key 
for automatically renx ving a signaling re- 
lay from the control of said key. 

15. In-a telephone system, the combins- 
tion of a plurality of line conriecting means, 
a signaling relay associated: with each lice 
connecting means, a signaling key common 
to a plurality of signaling. relays normally 
connected to.said relays and mechanisn: 
controlled by said key for disconnecting 
said key from each of said relays. 

16. In-a telephone system, the combina- 
tion. of a plurality of cord circuits, 2 
plurality of telephone lines, switches for 
connecting the cord. circuits to the tele- 
phone: lines, a signaling relay’ associate: 
with each cord circuit, a key common to « 
nuniber of cords connected to each’ of said 
relays ‘and mechanism controlled by said 
switches and said key for disconnecting 
the key from ‘the signaling relays. . 

17. In a telephone system, the -combina- 
tion of a plurality of telephone lines. a 
plurality of signaling circuits, each includ- 
ing a portion of a telephone line, a switch 
in each signaling circuit, electromagnetic 
-méans associated with each switch .con- 
trolling each signaling circuit, a key nor- 
mally. connected to each of said clectromag- 
netic means and apparatus controlled by 
said key and said switch for disconnecting 
said key from the electromagnetic means 
associated with the switch. oy 
-18.,In a telephone system, the combinn- 

tion of a ringing circuit incluging a switch, 
a relay controlling the ringing circuit, » 
ringing key, a ‘circuit for the relay con- 
trolled by the ringing key, a second relay 
adapted to remove the control of the ring- 
ing relay winding from tie key and means 
including said ‘ev and said ;switch cen. 
trolling said second named relay winding. 

19. In a telephone system, the combina- 
‘tibn of a ringing circuit, a ringing relay 
controlling the same, a ringing key nor- 
mally connected. to the ringing’ relay. 2 
second relay normally connected to the ring- 
ing kev. said second relay coatrolling the 
connection of the ringing relav to the ring- 
ing key and a locking circuit for each of said 
relays. 4 
20. In. telephone system, the combina- 

tion of aringing circuit..a ringing relax 
controlling the same. a ringing key. a con- 
ductor normally connecting the ringing key 
to the ringing relay. a second relay con- 
nected to the ringing key controlling said 
conductor and a switch in said ringing cir- 
cuit controlling each.of said relays. 
-21. In a telephone system. the combina- 

tion of a ringing circuit. a ringing relay, 
a ringing key. a conductor normally con- 
necting the ringing key to the ringing relay. 
a second relay controlling said conductor. 
each of said relays being controlled by said 
ringing key and a switch in the ringing 
circuit controlling each of said relays. 
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22. In a telephone system, the combina- 
tion of a signaling circuit, a signaling re- 
lay controlling the circuit, a signaling key 
normally connected to said relay, a second 

- relay controlled by said key adapted to 
disconnect the key from the signaling re- 
lay, a locking circuit for the second relay 

and a switch m we signaling circuit con- 
trolling the locking circuit for the second 
relay. 10 

In witness whereof I have hereunto 
signed my name this 14th day of June, 1915. 

SIDNEY A. BEYLAND.
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