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To all whom it may concern. 
IBe it known that I, EIMER R. CoR WIN. 

a citizen of the United States of America, 
residing at Chicago, in Cook county, Illi 
nois, have invented a new and useful Tele. 
phone System, of which the following is a 
specification, reference being had to the ar. 
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companying drawing, illustrating same. 
My invention relates to telephone systems 

and deals principally with the signaling in 
such systems. 
The principal objects of my invention are 

to provide an improved attomatic-ringing 
arrangement for multiple telephone sys. 
tems; to provide improved means for co 
trolling the line signals in such systems; to 
provide improved means for controlling the 
supervisory signals in such systems; and () 
provide improved means for all tomaticalls' 
controlling the operator's circuit in connec 
tion with the plug-cord connecting circuits 
for such systems. 

Other objects will be apparent from the 
following specification. 

In thir invention I supply a ringing relay 
and an operator's disconnecting relay, both 
associated with a plug of the plug-cord coin 
necting circuit, with current from a line coil 
nection extending through a third conduct or 
of the cord, plug and any one of a plurality 
of line jacks, for operating the said relays 
when connection is made with the line. 
Then I provide a locking relay in the plug 
cord circuit and supply this relay with cut 
rent through the said line connection when 
the subscribe removes his receive froi t i 
switch-hook while connection is male with 
the line, it cause the latter said relay to 
lock the ringing relay in a non-ringing po 
sition until the connecting pling is renoved 
from the line jack. The operator's discon 
nectiig relay in addition to controlling the 
operator's circuit also helps control a super 
visory signal. I also provide a supervisory 
relay associated with the said plug of the 
plug-cord circuit, for partially controlling 
the supervisory signal, and a line relay, 
through both of which relays the subscriber's 
line is supplied with current for talking pur 
poses during conversation. The supervisory 
relay in addition to controlling the super 
visory signal also places the locking relay in 

locked position when the subscriber removes 
his receiver from the switch-hook while con 
nection is made with the line. 

preferally provide each of the pair of 
plugs in a plug-cord connecting circuit with 
all of the relays above mentioned, to pre 
vide it utoliatic ringing for each of the plugs 
it ind to properly c(int 'til the operator's circuit 
and super Vistry signals, as will be herein 
after described, lit I wish it to lie uiler 
stood that may do away with the ringing 
1'elay and the locking relay associated with 
One (;f the plugs, if it is (lesired to ring out 
over only one plur if the pair. 

I will in W descrile inly in ention more in 
detail y reference to the accompanying 
drawing which illustrates two subscribers 
telephone lines and the lug-cord connectilig 
circuit the refer, the whole being adapted, 
and provided with apparatus, to carry out 
inly present invention. 

In the drawings the lies A and 3 are 
each ) () side with a subst:tion at licly 
the circuit of the line is 'sel when the 
receiver is reliloved from the switch-hook, 
in the usual aner, the 'ire it of the line 
being () en When the 'eceiver is iung on 
the switch-hook. - 
Iill of each line extends to terials 

3 of line spring-jacks C C, in nultiple, 
and also through a line relay (30 to pole :) 
of a central battery F. Linly 2 of each line 
extends through a lo'nally closed colt aet. 
61-62 of a cut-off relay (3:3 to pile () of 
battery F. Irelay (33 is connected from pole 
10 of attery to terminals 44 of the jacks 
C C, it initile. When relay (30 is ener. 
gized it closes contact (1.65 in the circuit 
of a lite lap 7. When relay (33 is eter 
gized it (pei is contacts (31-3:2 and {3} - (36, 
and closes contact (51-6, contact 61-66 le. 
ing in the circuit of line lamp 7 and contact 
61-67 being in circuit with the terminals 
55 of the jacks C C, which terminals 5 5 
are in multiple. - 

talking stratids and 12 of each plug D 
ar: it are contected together through con 
delisers 1 and 14, respectively. Each plug 
i) and E has a ringing 'ei ay 15 associated 
there with to control suitable contacts. When 

i either of the relays 15 15 is energized, spring 

f) the plug-cord connecting circuit the 
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inembers 16 and 18 thereof are caused to ei 
gage contacts 20 and 21, respectively, which 
are connected through conductors 22 and 23, respectively, to a ringing generator G. Spring 
member 16 also disengaging contact. 17. 
Each of the plugs D and E is provided 

with a third strand or conductor 24 adapted 
to furnish a connection through any one of 
the severai jack-springs 44 when the plug is 
connected with a line jack, to furnish cur 
rent supply for operating the Several relays 
in the plug-cord circuit. A pair of oper 
ator's disconnect relays 25 and 26 are con 
nected from the respective strands 24 24 of 
the plugs D and E, to pole 9 of battery F, 
such connections causing these relays to be 
cone energized when their respective plugs. 

- o - 

are connected with line jacks. The second 
ary 68 69 of an operator's induction coil, 
an operator's 'eceiver 70, and a condenser 

: 71, are bridged from talking strand 11, on 
opposite sides of condenser i3, to talking 
strand 12, on opposite sides of condenser 14, preferably as shown, through normally 

F. closed contacts 30-31 and 32-33 of each 
of the relays 25 and 26, in multiple, so that 
the operator's set will be entirely discon 
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lected from the talking stirands 11 and 12 
of the cord circuit when both of the relays 
25 and 26 are energized. 
An impedance coil 5 is connected from 

between the magnet coils of the receiver 70, 
through conductor 39 to pole 9 of battery 
F. This coil 75 is to enabie a busy-test to 
be made as hereil after described, and as 
claimed in my copeiading application for 
Letters Patent on busy test for telephone 
systems. Serial No. 416,857, filed herewith. 
The arrangement of the operator's relays 

25 and 26 is practically the same as in my 
copending application for Letters Patent on 
telephone system, Serial No. 414,078, but in 
addition to controlling the operator's cir 
cuit these relays are in this present inven 
tion also arranged to control the super 
visory signals as will be hereinafter de 
scribed. When either of the relays 25 or 
26 is energized it closes a contact 72–73 in 
the corresponding Supervisory signal cir 
cuit. 
To each strand 24 of the plugs D and E 

is connected the corresponding ringing re 
lay 15, tial'ough a normally-closed contact 
34-35 of a locking relay 36, the circuit 
frolin each ringing relay 15 extending 
through conductor 37, rotary intermittent 
circuit-closer H, and conductor 39, to pole 9 of battery F. Each supervisory lamp 40 
is connected through conductor 38 to pole 
10 of battery F. 
From talking strand 12, on opposite sides 

of condenser 14, are connected a pair of 
Supervisory relays 43 43, to pole 10 of bat 
tery F. When either of the supervisory 
relays 4343 is energized it causes spring 
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member 42 thereof to disengage contact 41 
and to engage contact 46 which leads to tie winding of the corresponding locking relay 
36. Thus in addition to controlling the 
supervisory signais, the relays 4343 are also 
arranged to control the circuits of the re 
spective locking relays 36 36. When either 

ing connected to the corresponding strand 
24 and contact 47 being connected to pole 9 
of battery F. 
The operation of the system is as follows: 

When a party at substation. A desires to 
make a call, he lifts his telephone receiver 
from the switch-hook in the usual manner, 
which closes the circuit between limbs 1 and 
2 of his line and thereby closes a circuit 
from pole 9 of battery F, through his line 
relay 60, line A, and contact 61-62, to pole 
10 of battery F. Current from battery F 
flowing through this circuit energizes line 
relay 60 and thereby causes same to close 
contact 64-65 which bridges the line lamp 

through contacts 66-61-62 across bat 
tery F. Current from battery F now flow 
ing through line lamp 7 lights this lamp 
which signals the operator at the central 
station for a connection, whereupon the op 
erator inserts one of the plugs D or E into 
a jack C of line A to answer the call. The 
plug contacts 11, 12 and 24 now engage iack 
terminals 3, 5 and 4, respectively, thereby 
closing a number of circuits through bat 
tery F, which circuits will now be traced 
and explained as follows: 

First. From pole 9 of battery F, through 
conductor 39, one of the operator's discon 
nect relays 25 or 26 (say 25), strand 24 of 
the connected plug, a jack-spring 4, and 
cut-off relay 63, to pole 10 of battery F. 
Current from battery F flowing through 
this circuit energizes relay 25, and thereby 
causes its armature to be attracted and to 
Open contacts 30-31 aid 32-33 and close 
contact 72-73. Although contacts 30-31 
and 32-33 of relay 25 are now open, the 
operator's telephone set is still bridged 
across the plug-cord talking circuit from 
talking strand 11, through contacts 30-31 
and 32-33 of relay 26, to talking strand 
12. Contact 72-73 being closed does not 
cause the Supervisory lamp 40 associated 
there with to light, because contact 41-42 
is simultaneously opened as will be herein 
below described. The current now flowing 
in circuit 39, 25, 24, 4, 63, also energizes the 
cut-off relay 63 and thereby causes its arma 
ture to be attracted and to open contacts 
61-62 and 61-66 and close contact 61-67. 
Contact 61-66 being open extinguishes line 
lamp . . Contact 61-62 being open discon 
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of the locking relays 36 36 is energized it 
causes spring member 34 thereof to disen 
gage contact 35, and spring member 74 
to engage contact 4", spring member 34 be 
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line A. Contact 61-67 being closed con 
neets limb 2 of line A to the several line jack terminals 5 5. 
Second. From pole 10 of battery F 

through supervisory relay 43 on the con 
nected-plug side of the cord-circuit, strand 
12, a jack termihal 5, contact 67-61, line A, 
and line relay 60, to pole 9 of battery F. 
Current from battery F flowing through 
this circuit energizes relay 43 and thereby 
causes its armature to be attracted and to 
open contact 41-42 and close contact 42-46. 
Contact 41-42 now being open prevents the 
supervisory lamp 40 associated there with 
from displaying a signal. 

battery F, through contact 42-46, locking 
relay 36, strand 24 of the connected plug, a 
jack terminal 4, and cut-off relay 63, to pole 
10 if battery F. Current from battery F 
flowing through this latter circuit energizes 
relay 36 and thereby causes its armatures to 
be attracted and to open contact 34-35 and 
close contact 74-47, respectively. Contact 
34-35 now being open prevents ringing re 
lay 15 from becoming energized. C 
74-47 being closed closes a circuit from 

30 

pole 9 of battery, F, through contact 47-74, 
relay 36, strand 24, jack terminal 4, and cut 
off relay 63, to pole 10 of battery F. Cur. 
rent from battery F flowing through this lat 
ter circuit will keep relay 36 energized and 
its armatures attracted, even if contact 
42-46 is opened, contacts 47-74 and 42-46 
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being in multiple in the circuit of relay 36. 
Thus the armatures of relay 36 are locked in 
attracted position until the connecting plug 
is removed from the line jack C. 
The operator now receives from the party 

at substation A, instructions to connect his 
line for conversation with substation B, 
Whereupon the opei'ator takes the idle con 
necting plug if the pair and tests line B to 
ascertain whether it is busy or not, as will 
now be described. 

In making the busy test on line B the op 
erator merely touches the tip contact of the 
idle connecting plug against a terminal 5 of 
a jack C of line B, in the usual manner. If 
line B is idle the jack terminals 55 will all 
he disconnected from the battery F at con 
tact 67-61 which is then open, so that the 
testing plug will be unable to close any com 
plete circuit, by its tip being touched against 
one of the jack terminals 55, to give a sig 
nal to the operator. If line B is busy, the 
jack terminals 55 thereof will be connected 
to pole 10 of battery F, through a circuit 
sinlilar to the circuit, including a supervis 
ory relay 43 and strand 12, established by 
some other connecting plug in the system. 
Under this latter condition the operator in 
making the busy test closes a circuit from a 
jack terminal 5 of line B, which is connected 
to pole 10 of battery F as above described, 

Contact 42-46 
being closed closes a circuit from pole 9 of 

Contact 

high tip strand 11 of the testing plug, 
contact 30-31 of relay 26, a portion 69 of 

I the secondary of the operator's induction 
coil, a portion of the winding of the oper 
a tor's receiver 70, impedance coil 75, and 
conductor 39, to pole 9 of battery F. When 
the operator touches the tip of the testing 
line B, an impulse of current from battery 
F flows through the last-described circuit 
and thereby produces a “click in the oper 
ator's receiver i0 which indicates to her that 
line B is busy, or in use. The loudness of 
the operator's busy click can be regulated by 
regulating the resistance of the coil 75. 
Assuming that the line B is not in use, the 

operator inserts the idle connecting plug of 
the pair into a line jack C of line B, thereby 
closing a number of circuits through battery 

; F which circuits will now be traced and ex 
plained as follows: 

First. From pole 9 of battery if through 
conductor 39, the operator's disconnect re 
lay 26, strand 24 of the calling plug, a jack 
spring 4 of line 3, and cut-off relay 63, to 
pole 10 of battery F. Current from battery 

; F flowing through this circuit energizes re 
lay 26 and thereby causes its arnatures to be 
attracted and to open contacts 30-31 and 

: 32-33, and close contact 72-73. Now the 
operator's telephone set is entirely cut off 
from the talking strands 11 and 12 of the 
plug-cord circuit. Contact 72-73 being 
closed closes a circuit from pole 10 of bat 
tery F, through conductor 3s, supervisory 
lamp 40 which is associated with relay 26, 
contact 72-73 of relay 26, and contact 
41-42 of supervisory relay 43 which is as 
sociated with the calling plug, to pole 9 of 
battery F. Current from battery IF flowing 
through this circuit lights the supervisory 
lamp 40 which shows to the operator that, 
the circuit of line 3 is open. The current 
now flowing in circuit 39, 26, 24, 4, 63, also 
energizes the cut-off relay (33 of line B and 
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10 thereby causes its armature to be attracted 
and to open contacts (51-62 and 61-66 and 
close contact (51-6. Contact 61-66 being 
open prevents line lamp 7 from displaying a 
signal when the circuit of the line is closed. 
Contact 61-62 being open disconnects pole 
10 of battery F front limb 2 of line B. Con 
tact 61-67 being closed connects limb 2 of 
line B to the several line-jack terminals 55. 

Second. From pole 9 of battery F through 
conductor 39, intermittent circuit-closer H, 
contluctor 37, ringing relay 15 associated 
with the calling plug, contact 35-34 of 
lacking relay 36, strand 24 of the calling 
plug, a jack-spring 4 of line B, and cut-off 
relay 63, to pole () of battery F. Urrent 
from battery F flowing through this circuit, 
when the circuit-closer II closes the circuit, energizes ringing relay 15 and thereby 
causes its armatures to be attracted and to 
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close contacts 16-20 and 18–21, respec 
tively, armature i{3 also opening contact 
16-17. While the ringing relay 15 is ener 
gized, a circuit is closed from ringing gen 
erator G, through conductor 22, contact 
20-16 of ringing relay 15 which is associ 
ated with the calling plug, strand 11, jack 
Spring 3, limb of line B, the ringer and 
condenser at substation B. limb 2 of line B, 
contact 61-67 of relay 63, jack-terminal 5, 
strand 12 of the calling plug, contact 18-2J 
of ringing relay 15, and conductor 23, back 
to the generator G. Current flowing from 
the generator G through this circuit rings 
the ringer at substation B and thereby sig 
nals the party at this telephone. The ringer 
at substation B is rung intermittently, due 
to the fact that the ringing generator cir 
cuit over tile B is closed intermittently by 
ringing relay 15 which is energized inter 
miliently from battery F through the inter 
mittent circuit-cioser EG. 

it will be seen that the ringing relay 15 
connects the source of ringing current G di 
rect to the cord strands and line, without 
causing the Iringii ig current to traverse any 
coils or other l'esistances or in pedances at 
the central station which would hinder its 
flow sonne what... it will also be seen that the 
ringing relay 5 plinai'ily controls the ap: 
plication of ringing current to the line, and 
that the literrupter it primarily controls 
the circuit of the ringing relay 15, when con 
inection is made with a line. 

her the party at substation, B answers 
cai and lifts his receiver from the 

switci-ihook, he closes the circuit between 
limbs i and 2 of his line and thereby closes 
a circuit froin poie () of battery F, through 
Supervisory relay 4: which is associated 
with the calling plug, st: and 12. jack-ter 
inal 5 of lie B, contact (; f.-61 of relay 63, 

line B, and line relay 60, tr. ) tie 9 of battery 
F. Current from battery Fiewing through 
this circuit energizes relay 43 and thereby 
causes its arnature to be attracted and to 
open contact 41-42 and ciose contact 42-46. 
Contact 41-42 being open extinguishes 
lamp 40 which indicates to the operator that 
the party at substation B has answered his 
call. Contact 42-46 being closed closes a 
circuit from pole 9 of battery F, through 
Contact 42-46, locking relay 36, strand 24 
of the calling plug, jack-spring 4, and relay 
63, to pole 10 of battery F. Current from 
battery F fiowing through this circuit ener 
gizes relay 36 and thereby causes its arma 
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tures to be attracted and to open contact 
34-35 and close contact 74-47, respectively. 
Contact 34-35 being open renders ringing 
relay 15 incapable of further operation and 
thereby stops the ringing over line B. Con 
tact 4-47 being closed closes a circuit from pole.9 of battery F, through contact 47 74, 
locking relay 36, strand 24 of the calling 
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plug, i ack-spring 4 of line B, and relay 63, 
to poie 10 of battery F. Current from bat 
tery F flowing through this latter circuit 
will keep relay 36 energized and its arma 
tures attracted, even if contact 42-46 is 
opened, contacts 47-74 and 42-46 being in 
multiple in the circuit of relay 36. Thus the 
armatures of relay 36 are locked in attracted 
position until the connecting plug associ 
ated therewith is removed from the line jack 
C. Now the parties at substations A and 3 
are connected for conversation with each 
other, over limbs 1 and 2 of their lines and 
talking strands. 11 and 12 of the plug-cord 
circuit. When the conversation is com 
pleted, the party at Substation. A hangs his 
receiver upon the switch-hook, which breaks 
the circuit of his line in a manner well un 
derstood and thereby stops the flow of cur 
rent through the supervisory relay 43 which 
is associated with line A. This supervisory 
relay 43 is now de?nergized whereupon the 
armature thereof releases and closes the back 
contact,42-41 which closes a circuit from 
pole 9 of battery F, through contact 42-41, 
contact 73-72, supervisory lamp 40 which 
is associated with line A, and conductor 38, 
to pole 10 of battery F. Current flowing 
from battery F through this latter circuit 
causes the supervisory lanp 40 to light and 
thereby convey to the operator the signal 
for disconnection of line A. . 
The party at substation B by hanging his 

receiver upon the switch-hook, controls cir 
cuits and gives his disconnect signal to the 
operator the same as just described in con 
nection with line A. Now the operator, 
having received both disconnect signals 
from substations A and B, withdraws the 
connection plugs D and E from the line 
jacks and thereby opens the circuits of the 
locking relays 36 36 and the operator's dis 
connect relays 25 26, over the line connec 
tions, this definergizing all of the relays 36, 
36. 25 and 26 and causing the armatures 
thereof to release. Relays 36 36 now close 
contacts 34-3534-35 in the respective cir 
cuits of ringing relays 15 15, but these lat 
ter relays are not energized by such con 
tacts being closed because the circuits of the 
relays 15 15 over the line connections are 
now open at the connecting plugs. Relays 
25 and 26 now open the contacts 72-73 
2-73 in the respective supervisory lamp 
circuits and thereby extinguish the said 
lamps 40 40. Now all of the circuits and 
apparatus are restored to normal position 
and condition preparatory for another cycle 
of operations as just described. It will be 
seen that the locking relays 38 36 keep the 
ringing relays 15 15 from ringing back on 
the lines after the parties at the substations 
A and B have huing their receivers upon the 
switch-hooks and the Supervisory relays 43 
43 ha 78 been de?nergized and openei con 
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tacts 42-46 42-46 in the first closed paths 
through the locking relays 36, 36, while con 
lection is still made with the lines, due to 
contacts 47-74 47-4 being closed. 

Attentio)) is called to my two co-pending 
applications Serial No. 590,384, filed No 
ven her 2, 1910, and Serial No. 644,042, filed 
All trust 14, 1911. 

do not wish to limit this invention to all 
of the particiliar details of constriction, or 
to the particular types of apparatus, herein 
shown, as many lutodifications may be made 

s 

over a line connection through the first men 
tionel relay and the said contact of the 
locking relay, for operating the ringing re 
lay. When connection is inade with any one 
of the sail line connection terminals, the 
'inging relay being rendered incapable of 
Operation by the locking relay when the lat 
let' is energized by the operation of the su 
perwistry Irelay which is in turn energized 
by current over the line when connection is 
lilade with the line and the latter is in use. 

3. A telephone line extending to a con 
therein without departing from the scope of nection terminal at a central station, a relay 
the appended claims. 

that I claim as my invention is: 
1. A telephone line extending to a con 

lectio; tertainai at a central station, a relay 
itsSociated with the line for controlling a 
signal, a stritable signal to be controlled, a 
connecting circuit for the line, a source of 
*ill gig current associated with the con 
netting circuit, a ringing relay associated 
with the collecting circuit for connecting 
the Said starte of ringing current in circuit 
With a portion of the connecting circuit and 
the ille when coinection is made with the 
line, a silpervisory relay associated with the 
''ettlecting circuit and adapted to be oper 
a fed by current over the line when connec 
tion is lice with the lilie and the latter is 
in tise, a locking relay under control of the 
slie's"isory reas, a contact in circuit, with 
the 'inging relay and controlled by the 
locking relay, and naeans for supplying the 
ritaging relay with eit *vent over a line con 
inaction through the first mentioned relay 
at the said contact of the locking relay, for 
(perating the ringing relay, when connec 
tion is inade with the line, the ringing relay 
reing rendered incapable of operation is 

r v 

the locking relay when the latter is ener 
sized by the operation of the slipervisory re 
lay which is in turn energized by current 
year the in when connection is nate with 

lie title and the lattei' is in use. 
2. telephone line extending to a plural 

ity of ("ollection terminals at a centrai sta 
fit ... a relay associated with the line for 
('iti, (iing a sign. ; suitable signal to be 
controllied, a contesting circuit for the line, 
a source of ringing current associated with 
the contecting circuit, a ringing elay as 
S{ciatel with the connecting circuit for con 
118 citing the said source of ringing cirrent in 
circuit with a portion of the connecting cir 
'it and the line when connection is made 
\, it is tie line. a supervisory relay associated 
with the connecting circuit and a lated to 
}}e cler; ted by current over the line when 
('{{lection is made with the line and the 
latter is in Ise, a locking relay inder con 
trol of the supervisory relay, a col tact in 
kit'el it with the ringing relay and coil 
ti's led by the locking relay, and means for 

associated with the line for controlling a 
signal, a suitable signal to be controlled, a 
Coninecting circuit for the line, a source of 
ringing current associated with the con 
lecting circuit, a ringing relay associated 
with the connecting circuit for connecting 
the said Source of ringing current in circuit 
with a portion of the said connecting cir 
cuit and the line when connection is made 
With the line, a source of direct current and 
an internittent circuit-closer in circuit, with 
the ringing relay, a supervisory relay asso 
ciated with the connecting circuit and adapt 
ed to be operated by current over the line 
When connection is made with the line and 
the latter is in use, a locking relay under con 
trol of the Supervisory relay, a contact in cir 
cuit will the ringing relay and controlled by 
the lockit is relay, and leans for supplying 
the ringing 'elay with current over line 
collection through the first tientioned relay 
and the said contact of the locking relay, 
for operating the ringing relay, when con 
Election is in: cle with the line, the said inter 
initient circuit-closer operating the ringing 
relay interuittently, the ringing relay being 
readered incapable of operation by the lock. 
ing relay when the latter is energized by the 
operation of the supervisory relay which is 
in turn energized by current over the line 
When connection is made with the line and 
the latter is in use. 

4. A telephole line extending to a plu 
rality of connection terials at a central 
station, it relay associated with the line fo: 
(controliig a signal, a suitable sigil; it to be 
controlleti, a collecting circuit for the line, 
a sorce of ringing currett associated with 
the clicting circuit, a ringing relay asso 
ciate with the collecting circuit for con 
necting the sail so tree of ringing current in 
circuit with a portion of the connecting cir 
cit and the line when connection is made 
With the ille, a source of direct current and 
an interrittent circuit-closer in circuit with 
the ringing "elay, il Supervisory relay asso 
cited with the collecting circuit and 
adapted to be operted by c't irrent over the 
line when collection is a cle with the line 
in the later is in use, a locking relay un 
tler ('ontrol of the servis. Iy relay, a con 

tle ringing relay with current ' tact in circuit with the ringing relay and 
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controlled by the locking relay, and means 
for Supplying the ringing relay with cur 
rent over a line connection through the first 
mentioned relay and the said contact of the 
locking relay, for operating the ringing re 
lay, when connection is made with any one 
of the said line connection terminais, the 
Said intermittent circuit-closer operating 
the ringing relay intermittently, the ringing 
relay being rendered incapable of operation 
by the locking relay when the latter is 
energized by the operation of the Super 
visory relay which is in turn energized by 
current over the line when connection is 
made with the line and the latter is in use. 

5. A metailic telephone line extending to 
a connection terminal at a central station, a 
relay associated with the line for controiling 
a signal, a suitable signal to be controlled, a 
connecting circuit for the line, said con 
necting circuit having a metallic talking 
circuit extending therethrough and adapted 
to be connected in circuit with the metallic 
line, a source of ringing current associated 
with the connecting circuit, a ringing relay 
associated with the connecting circuit for 
connecting the said source of ringing cur: 
rent in circuit with a portion of the said 
metallic talking circuit and the metallic line 
when connection is made with the line, a 
supervisory relay connected to a strand of 
the said metallic talking circuit and adapted 
to be operated by curret over the line when 
connection is made with the line and the 
latter is in use, a locking relay under control 
of the supervisory relay, a contact in circuit 
with the ringing relay and controlled by the 
locking relay, a third strand in the connect 
ing circuit connected in circuit with the said 
contact of the Jocking relay and the ringing 
relay, and a third contact - menber asso 
ciated with the line connection terininai 
whereby the ringing relay is stipplied with 
current through the first mentioned relay, 
the said third strand of the connecting cir 
cuit and the said contact of the locking re 
lay, to operate the first inentioned reiay and 
the ringing relay, when connection is made 
with the line, the ringing relay being 'en 
dered incapable of operation by the locking 
relay when the latter is energized by the 
operation of the supervisory relay which is 
in turn operated by current over the line 
when connection is made with the line and 
the latter is in use. 

6. A metallic telephone line extending to 
a plurality of connection terminals at a 
central station, a relay associated with the 
lie for controlling a signal, a suitable sig 
nal to be controlled, a connecting circuit for 
the line, said connecting circuit having a 
Imetallic: talking circuit extending the 'e- 
through and adapted to be connected in cir 
cuit with the metallic line, a source of ring 
ing current associated with the connecting 
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ircuit, a ringing relay associated with the 
connecting circuit for connecting the said 
source of ringing current in circuit, with a, 
portion of the said metallic talking circuit, 
and the metallic line when connection is 
inade with the line, a supervisory relay con 
nected to a straid of the said metallic talk 
ing circuit and adapted to be operated by 
current, over the line when connection is 
made with the line and the latter is in use, 
allocking relay under control of the super 
visory reiay, a contact in circuit with the 
ringing relay and controllied by the locking 
relay, a third strand in the connecting cir 
cuit, connected in circuit, with the said con 
act of the locking relay and the ringing 
relay, and a third contact-member associated 
with each of the said line connection termi 
nals whereby the ringing relay is supplied 
with current through the first mentioned re 
lay, the said third strand of the connecting 
circuit and the said contact of the locking re 
lay, to operate the first mentioned relay and 
the ringing relay, when connection is made 
with any one of the said line connection ter 
minals, the ringing relay being rendered incapable of operation by the locking relay 
when the latter is energized by the opera 
tion of the stipervisory relay which is in 
turn operated by current over the line when 
connection is made with the line and the 
latter is in use. - 

7. A metalic telephone line extending to 
a connection terminal at a central station, a 
relay associated with the line for controlling 
a signal, a suitable signal to be controlled, 
a connecting circuit for the line, said con 
necting circuit having a netailic talking cir 
cuit exteading therethrough and adapted to 
be connected in circuit, with the metallic 
line, a stylirce of ringing current associated 
with the connecting circuit, a ringing relay 
associated with the coanecting circuit for 
connecting the said source of ringing cur 
rent in circuit, with a portion of the said 
metallic: a king circuit and the line when 
connection is made with the line, a source of 
direct current and an intermittent circuit 
closer connected in circuit with the ringing 
relay, a supervisory relay connected to a 
strand of the said metallic talking circuit, 
and adapted to be operated by current over 
the line when onnection is made with the 
line and the latter is in use, 3, locking relay 
under control of the supervisory relay, a 
contact in circuit with the ringing relay and 
controlled by the locking relay, a third 
straid in the connecting circuit connected in 
circuit with the said contact of the locking 
relay, the ringing relay, the intermittent 
circuit-closer, and the said sorce of direct 
current, and a third contact-member associ 
ated with the line connection terminal 
whereby the ringing relay is supplied with 
current through the said contact of the 
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locking relay, the said third strand of the 
connecting circuit, and a line connection in 
cluding the first linentioned relay, for operat 
ing the ringing relay, when connection is 
made with the line, the intermittent circuit 
closer operating the ringing relay intermit 
tently, the ringing relay being rendered in 
'apable of operation by the operation of the 
locking relay when the latter is energized by 
the operation of the supervisory relay which 
is in turn operated by current over the line 
when connection is made with the line and 
the latter is in use. 

8. A metallic telephone line extending to 
a plurality of connection terminals at a 
central station, a relay associated with the 
line for controlling a signal, a suitable sig 
nal to be controlled, a connecting circuit for 
the line, said connecting circuit having a 
metallic talking circuit extending there 
through and adapted to be connected in cir 
cuit with the metallic line, a source of ring 
ing current associated with the connecting 
circuit, a ringing relay associated with the 
connecting circuit for connecting the said 
source of ringing current in circuit with a 
portion of the said metallic talking circuit 
and the line when connection is made with 
the line, a source of direct current and an 
intermittent circuit-closer connected in cir 
cuit with the ringing relay, a supervisory 
relay connected to it strand of the said me 
tallic talking circuit and adapted to be 
operated by current over the line when con 
nection is made with the line and the latter. 
is in use, a locking relay under control of 
the supervisory relay, a contact in circuit 
with the ringing relay and controlled by the 
locking relay, a third strand in the connect 
ing circuit connected in circuit with the said 
contact of the locking relay, the ringing 
relay, the intermittent circuit-closer, and the 
said source of direct current, and a third 
contact-member, associated with each of the 
said line connection terminals whereby the 
ringing relay is supplied with current 
through the said contact of the locking re 
lay, the said third st'and of the celnecting 
circuit, and a line connection including the 
first mentioned relay, for operating the ring 
ing relay, when connection is made with 
any one of the said line connection terials, 
the in termittent circuit-closer operating the 
ringing relay internittently, the ringing re 
lay being rendered incapable of operation by 
the operation of the locking relay when the 
latter is energized by the Operation of the 
supervisory relay which is in turn operated 
by current over the line when connection is 
made with the line and the latter is in use. 

9. A metallic telephole line extending to 
a plurality of connection terminals at a 'ei 
tral station, a relay associated with the line 
for controlling a signal, a suitable signal to 
be controlled, a metallic: connecting circuit 
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for the line, a source of ringing current as 
sociated with the connecting circuit, a ring 
ing relay for collecting the source of ring 
ing current in circuit with the, metallic con 
necting circuit when connection is made with 
the line, a third conductor in the connecting 
circuit and a third contact-member in each 
of the said line connection terminals co operating to supply the ringing relay with 
cli'rent over a line connection through the 
first inentioned relay when connection is 
made with any one of the said line connec 
tion terminals, at intermittent circuit-closer 
in circuit with the ringing relay for operat. 
ing the latter in termittently, a supervisory 
relay connected with the luctallic connecting 
circlit to be operated by current over the 
luetallic line, a locking relay controlling the 
circuit of the ringing relay, a supervisory 
signal under control of the supervisory re 
lily, in ells whereby the locking relay is ini 
tially tilder control of the supervisory relay 
So that the latter when operated energizes 
the'locking relay with current over the said 
third lite connection, for operating the lock 
ing l'elay, the latter being provided with 
neans for closing its own circuit through the 
sail third line connection, when operated, 
whereby it locks itself in operated position 
until the connecting circuit is disconnected 
from the line. 

10. In a telephone syste: having lines, a 
connecting circuit for the lines, a source of 
ringiig current associated with the connect 
ring circuit, a ringing relay associated with 
the connecting circuit and operated over a 
circuit, including a line connection for con 
necting the said source of ringing current 
with the line wheil connection is made there 
with, a locking relay controlling the circuit 
of the said ringing relay, a supervisory sig 
inal, all operator's circuit, a pair of relays 
controlling the circuit of the supervisory 
siglial leans whereby one of the relays of 
the pair controls the circuit of the said lock 
ing relay, and eats whereby the other said 
relay of the pair controls the operator's 
circuit. 

11. In a telephone system having a plural 
ity of lines, a relay associated with each of 
the lines for controlling respective signals, 
suitable signals to be controlled, a connect 
ing circuit for the lines, sail connecting cir 
('lit terminating ill a plit' of connecting 
plugs adapted to ic collected with the lines, 
an operator's telephone set normally con 
lected with the connecting circuit, all op 
ei'ator's disconnect relay for each connecting 
plug through which the operator's telephone 
set is connected, in multiple, with the con 
lecting circuit, and calls whereby the said 
operator's disconnect relays are supplied 
with current over respective line connections 
through respective relays which are associ 
ated with the lies, for operating all of the 
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Said relays, when connection is made be 
tween the corresponding connecting plugs 
alid the lines, whereby the operator's tele 
phone set is entirely disconnected from the 
connecting circuit when both of the said 
operator's disconnect relays are operated. 

12. in a telephone system having a plural 
ity of lines each terminating in a number of 
connection terminals in multiple, a relay 
associated with each of the lines for control 
Jing respective signals, suitable signals to be 
controlled, a connecting circuit for the lines, 
said connecting circuit terminating in a pair 
of connecting plugs adapted to be connected 
with the lines, an operator's telephone set 
normally connected with the connecting cir 
cit, an operator's disconnect relay for each 
of the connecting plugs through which the 
operator's telephone set is connected, in mul 
tiple, with the connecting circuit, and means 
whereby the said operator's disconnect relays 
are supplied with current over respective line 
connections through respective relays which 
are associated with the lines, when connec 
tion is made between the corresponding con 
necting plugs and any of the said line con 
nection terminals of the respective lines, for 
operating all of the said relays, whereby the 
operator's telephone set is entirely discon 
nected from the connecting circuit when both 
of the said operator's disconnect relays are 
Operated. 

13. In a telephone system having a piural 
ity of metallic lines, a relay associated with 
(each of the lines for controlling respective 
signals, suitable signals to be controlled, a 
connecting circuit for the lines, said connect 
ing circuit having a metallic talking circuit 
extending therethrough and terminating in 
a pair of connecting plugs adapted to be con 
nected with the lines, an operator's telephone 
Set normally bridged across the metallic talk 
ing circuit of the connecting circuit, a pair 
of operator's disconnect relays associated 
with the respective connecting plugs and 
through which the operator's telephone set is 
bridged, in multiple, across the metallic talk 
iing circuit of the connecting circuit, a third 
conductor in each connecting plug, and 8. 
third contact-member for each line coöperat 
ing with the said third conductors of the 
connecting plugs, the said operator's relays 
being connected in circuit with the respective 
third conductors of the connecting plugs 
whereby the latter said relays are stipplied 
with current over the respective said third 
coil dictor connections between the corre 
sponding connecting plugs and the lines, 
through respective relays which are associ 
ated with the lines, when connection is made 
with the lines, for operating all of the said 
relays, whereby the operator's telephone set 
is entirely disconnected from both strands of 
the metallic talking circuit of the connecting 
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circuit when both of the connecting plugs are 
connected with respective lines, 

14. In a telephone system having a plu 
rality of lines each terminating in a nimber 
of connection terminals in multiple, a relay 
asSociated with each of the lines for control. 
ling respective signals, Suitable signals to be 
controlled, a connecting circuit for the lines, 
said connecting circuit having a metallic 
talking circuit extending therethrough and 
terminating in a pair of connecting plugs 
adapted to be connected with the lines, a operator's telephone Sei, norinally bridged 
across the metallic talking circuit of the con 
necting circuit, a pair of operator's discon 
nect relays associated with the respective 
connecting plugs and through which the op 
erator's telephone Set is bridged, in multi 
ple, across the metallic talking circuit of the 
connecting circuit, a third conductor in each 
connecting plug, and a third contact-anem 
ber in each of the said connection terminals 
of the respective lines coöperating with the 
said third conductors of the connecting 
plugs, the said operator's relays being con 
nected in circuit with the respective third 
conductor's of the connecting plugs whereby 
the latter said relays are supplied with cur 
rent over the respective said third-conductor 
connections between the corresponding con 
necting plugs and the lines, through respec 
tive relays which are associated with the 
lines, when connection is made with any of 
the said connection terminals of the respec 
tive lines, for operating all of the said re 
lays, whereby the operator's telephone set, 
is entirely disconnected from both strands 
of the metallic talking circuit of the connect 
ing circuit when both of the connecting 
plugs are connected with respective lines, 

15. A metallic telephone line extending 
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from a Substation to a source of electricity 
at a central station, a line signal, a line re 
lay included in the said line for operating 
the line signal, a plurality of connection ter 
minals for the line, having 
tact-members confected in nultiple to one 
limb of netsilic line, and respective 
sleeve contact embers connected together 
and Orinally disconnected from the other 

... r 

limb of the retallic line, and a cut-off relay 
connected with a third contact member of 
each of the Said connection terminals and 
adapted to reinder the line signal inopera 
tive without deinergizing the line relay, and 
to disconnect a limb of the metallic line fron 
the said source and connect the said limb 
with the said sleeve contact metribers of the 
said connection terminals, when connection 
is made with the line. 

16. In a telephone system having lines, a 
connecting circuit for the lines terminating 
in a pair of connecting plugs, a supervisory 
signal for each of the connecting plugs, an 
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operator's circuit, a pair of relays for each 
of the SEE signals for controlling the 
operation thereof, and means whereby a re 
lay of each pair controls respective multiple 
connections of the operator's circuit with the 
connecting circuit, the last mentioned relays 
being always operated at the time their re 
spective connecting plugs are connected with 
leS. 

17. The combination with a metallic tele 
phone line having a plurality of connection 
terminals and a relay associated therewith, 
of a connecting circuit for the line, a source 
of ringing current associated with the cons necting circuit, a ringing relay associated 
with the connecting circuit whereby the 
source of ringing current is connected direct 
with both limbs of the line when connection 
is made there with, ai, interrupter for pri 
marily controlling the circuit of the ringing 
relay through the first mentioned relay when 
connection is made with any one of the said 
line connection terminals, whereby the ring 
ing relay is operated internittently, a lock 
ing relay for controlling thy circuit of the 
ringing relay, and means for operating the 
locking relay when connection is made with 
the line and the latter is taken tor use. 

8. The combination with telephone lines 
and relays associated therewith, of a con 
necting circuit for the lines, a source of ring 
ing current, a ringing relay in circuit with 
a line relay when connection is made with a 
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line and adapted and arranged to primarily 
connect the source of ringing current direct 
with a portion of the connecting circuit and 
the line whereby all other apparatus is elim 
inated from the ringing circuit, a locking 
relay for controlling the circuit of the ring 
ing relay, and means for operating the lock 
ing relay when connection is made with a 
line and the latter is taken for use. 

19. The combination with a telephone line 
having a relay associated therewith, of a 
connecting circuit therefor, a source of ring 
ing current associated with the connecting 
circuit, a ringing relay for applying the 
ringing current to the line when connection 
is made therewith, means for rendering the 
ringing relay inactive when connection is 
made with the line and the latter is taken for 
use, the ringing cy. being operated through 
the line relay and being arranged to apply 
the ringing current direct to the line where 
by all marginal line resistances employed 
is operating such systems are done away 
with. 
As inventor of the foregoing I hereunto 

subscribe my name in the presence of two 
subscribing witnesses this 17th day of Feb 
ruary, 1908. 

ELMER. R. CORWIN. 
Witnesses: 

IFREDERICK R. PARKER, 
FRANK. J. RYAN. 
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