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To all whom it may concern:

Be it known that I, Eraer R. Corwix.
a citizen of the Umled States of Americn,
residing at Chicago, in Cook county, 1i-
nois, have invented a new and useful Tele-
phone System, of which the following is
specification, reference being had to the ai-
companying draw ing, 1111141(111110 same,

My invention relates to le]vp]mnv systens
and deals principally mth the signaling in
such systems.

The principal objects ot my invention are
te provide an improved atfomatic-ringing
arrangement for multiple telephone sys.
tems; “to provide impr m(\d means for con-
trollmo' the line signals in such systems; to
pro\'lde improved weans for controlling the
supervisory signals in such systems; and ‘o
provide 1m|>1‘m(d means for mtnlnall('l]]\
controlling the operator’s circuit in connec-
tion with the plug-cord connecting civeuits
for such systems.

Other ub)ects will be
following specification.

In thi- invention T su pply a riuging rvelay
and an operator’s disc mmmtmw velay. both
associated with a plug of the phm cord eon-
necting cireuit, with currvent from a line con-
nection extending through a third conductor
of the cord, plu;;r and any one of a plurality
of line jacks, for oper ating the said rélays
when connectmn is made with the line.
Then T provide a locking velay in the plug-
cerd civeuit and supply this relay with eur-
rent through the s \1(1 line connection when
the subscriber removes his receiver from thi
switch-hook wlnle connection is made with
the line, to cause the latter said velay to
lock the ringing relay in a non-ringing po-
sition until: fl(} (onnoctmg plne is Temoved
frem the line jack. The operator’s discon-
necting relay i ln addition tu controlling the
operator’s s cireuit also helps control a super-
visovy signal. I also previde a supervisory
relay associated with the said plug of the
plug-cord cireuit, for partially controlling
the supervisory signal, and a line relay,
through both of which relays the subseriber’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 lm,lunfr ulav in

appavent from the

locked pesition when the subseriber removes
his receiver from the switeh-heok while con-
nection is made with the Hne

U opreferably provide each of the pair of
plugs in a plug-cord conneeting circuit with
all of the relays above mentioned, to pro-
vide qutomatic ringing for cach of 1hc plugs
and to properly control the operator's eivenit
and supervisory signals, as will be hevein-
abter deseribed, Lut T wish it to be wler-
stood that I may do away with the ringing
relay and the locking velay associated with
one of the plugs, if it is desired to ring ()ul
over only mw ])Inr' ol the pair.

T will now deseribe my invention more in
detail, by veference {o the accompanying
drawing which illustrates two subséribers’
telephone lines and the plug-cord convecting
circnit therefer, the \\lmlo being adapted,
and provided with apparalus, to earry ont
my present invention.

Tn the drawings the lines
each provided with a subsiation at which
the eirevit of the lTime s elosed when the
receiver 1s removed from the switeli-hook,
in the usaal manner, the cirenit of the line
being open when the recetver is fiung npon
the switch-hook.

A and B oare

Tamb 1 of cach line extends to (erminals
33 of line spring-jacks €0, in mnltiple,

and also through a line relay G0 to pole 9
of n central battery I Limb 2 of cach line
extends throvgh o nermally closed contact
61062 of a cut-ofl relay 63 to pole 10 of
battery 3. Relay 63 is connected from pole
10 of battery I to terminals 4 4 of the jacks
C C.in multiple. When rvelay 60 s ener-
gized it eloses contaet 6465 1m0 the civenil
of o line lnmp 7. When velay 63 is cner-
gized it opens contacts 6162 and G1--606,
and closes contact 6167, conlact 6166 be-
ing in (he circuit of line lamp T and contact
61—67 being m eircuit with the terminals
55 of the jacks C C, which terminals 5 5
are in mul(lp]e. :

[n the plug-covd ('()nuociinn (ix(uit the
talking strands 11 and 12 of each plug D
and T are connected fogether through con-
densers 12 and 14, vespectively.  ach plug
D and I hus a ringing relay 15 associated
therewith to control suituble contacts, When
either of the relays 15 15 is energized, spring

[<23
[

60

S

90

100




19

18

20

iembers 16 and 18 thereof are caused te en-
gage contacts 20 and 21, respectively, which

are connected through conductors 22 and 23,

respectively, to a ringing generator (3, spring
member 16 also disengaging contact 17.
Hach of the plugs D and ¥ is provided
with a third strand or conductor 24 adapted
to furnish a connection through any one of
the several jack-springs 4 4 when the plug is
connected with a line jack, to furmish cur-
rent supply for operating the several rvelays
in the plug-cord clreuit. A dair of oper-
ator’s disconnect relays 25 and 26 are con-
nected from the vespective strands 24 24 of
the plugs D and E, to pole 9 of battery ¥,
such connections causing these relays to be-

come energized when thelr respective plugs.

P . . . !
are connected with line jacks, The second-
ary 68 69 of an operator’s induection coil,
an cperator’s receiver 70, and a condenser

i 71, are bridged from talking strand 11, on

opposite sides of condenser 13, to tfalking
strand 12, on opposite sides of condenser
14, preferably as shown, through normally-

. closed contacts 80—381 and 82--38 of each

of the relays 25 and 26, in multiple, so that

" the operator’s set will be entirely discon-
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nected from the talking strands 11 and 12
of the cord circuit when both of the relays
25 and 26 are energized.

An impedance coil 75 is connected from
between the magnet coils of the receiver 70,
through conductor 39 to pele ¢ of battery
T, This coil 75 is to enable a busy-test to
be made as hereinafter described, and as
claimed- in my copending 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, bat in
addition fo controiling thé operator’s eir-
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 T
is connected the corresponding rvinging re-
lay 15, through a normally-closed contact
34—385 of a locking relay 86,.the circuit
from each ringing relay 15 extending
through conducter 387, rotary intermittent
circuit-closer H, and conductor 39, to pole 9
of Dbattery F. Tach supervisory lamp 40
is connected through conductor 38 to pole
10 of battery F. ) '

From taiking strand 12, on opposite sides

- of condenser 14, are connected a pair of

supervisery relays 43 43, to pole 10 of bat-
tery F. When either of the supervisory

i relays 43 43 is energized it causes spring

member 42 thereof to disengage contact 41
and to engage contact 46 which leads to the
winding of the corresponding locking relay
36. Thus in addition to controlling the
supervisory signals, the relays 43 43 are aiso
arranged to eontrol the circuits of the re-
spective locking relays 86 86. When either

. of the locking relays 86 36 is energized it
- causes spring member 34 thereof to disen-

gage contact 35, and spring member 74

- to engage contact 47, spring member 34 be-

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 cireuit 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 I
flowing through this circuit energizes line
relay 60 and thereby causes same to close
contact 64—65 which bridges the line lamp
7 through contacts 66-—61—62 across bat-
tery I, Current from battery F now flow-
ing through line lamp 7 lights this lamp
which signals the operator at thé 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 centacts 11, 12 and 24 now engage jack
terminals 3, 5 and 4, respectively, thereby
closing a number of circuits through bat-
tery I, which circuits will now be traced
and explained as follows: _

First. From pole 9 of battery I, through
conductor 39, one of the operator’s discon-
nect relays 25 or 26 (say 23), strand 24 of
the comnected 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 srmature to be attracted and to
open contacts 30—31 and 82-—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 cireunit from
talking strand 11, through contacts 30—31
and 32--33 of relay 26, to talking strand
12.  Contact 7273 being closed does not
cause the supervisory lamp 40 associated
therewith to light, because .contact 41—-49
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 7. Contact 61—62 being open discon-
nects peole 10 of battery I
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line A." Contact 61—67 being closed con-
nects imb 2 of line A to the several Kne-
jack terminals 5 5.

Second. From pole 10 of battery I
through supervisory relay 43 on the con-
nected-plug side of the cord-cirenit, strand
12, a jack terminal 5, contact 67—61, line A,
and line relay 60, to pole 9 of battery T,
Current from battery I' Howing through
this circuit energizes’ relay 43 and thereby
causes its armature to be attracted and to
open contact 41-—42 and close contnet 4246,
Contact 41—42 now being open prevents the
supervisory lamp 40 associated therewith
from displaying a signal. Contact 4946
being closed closes a circuit from pole 9 of
battery ¥, through contact 49—46, locking
relay 86, strand 24 of the connected plug, a
jack terminal 4, and cut-oft relay 63, to pole

10 »f battery I". 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—33 now being open prevents ringing re-
lay 15 from becoming energized. Contact

T4—47 being closed closes-a cireuit from
pole 9 of battery I, through contact 4774,
relay 36, strand 24, jack terminal 4, and cut-
off relay 63, to pole 10 of battery . Cur-
rent from battery I¥ flowing through this lat-
ter circuit will keep relay 36 energized and
ity armatures attracted, even if contact
42—46 is opened, contacts 4T—7T4 und 49—dA6
being in multiple in the cirenit 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 operator takes the idle con.
necting plog £ 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 mercly touches the tip contact of the
idle connecting plug against a terminal 5 of
a jack O of line B, in-the usual manner. Tf
line B is idie the jack terminals 3 5 will all
be disconmected from the battery ¥ at con-
tact 6761 which is then open, so that the
testing plug will be unable to close any.cotn-
plete cireuil, by its tip bping touched against
ane of the jack terminals 5 5, to give a sig-
nal to the eperator. Tf line B ig busy, the
jack terminals 3 5 thereof will be connected
to pole 10 of battery F, through a circuit
similar to the cireuit nelnding a supervis-
ory relav 43 and strand 12, established by
some other conneeting plug in the system.
Under this latter condition the operator in
making the husy test closes a cireuit from a
jack terminal 5 of line B, which is conneeted
to.pole 10 of battery ¥ as above described,

- pole 10 of battery K.

F 32—-33, and elose contact T2--T8.

| plug-cord  circuit. '
- closed closes a civenit from pole 10 of bal-
tery I, through conductor 38, supervisory

- contact
L 4H1—42 of supervisory relay 43 which is as-

| lamp 40 which shows to the

&b

through tip strand 11 of the testing plug,
contact 30—31 of relay 26, a portion 69 of
the secondary of the operator’s induction

 coil, a portion of the winding of the oper-
ator’s receiver 70, impedance coil 5, and
- conductor
' the operator touches the tip of the desting

13 70
39, to pole 9 of battery ¥, When

plug against the ring or sleeve 5 of o jack of
line B, an impulse of current from battery
I' flows through the last-des

scribed cirveuit - 75

- and theveby produces a “ click ”'in the oper-
b ator’s receiver 70 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
operater inserts the idle connecting plug of
the pair into a line jack C of line B3, thereby
closing a number of circuits through battery
I" which circuits will now be traced and ex-
plained as follows:

First. I'rom pole 9 of battery It through

890

86

- conductor 39, the operator’s disconneet re-
| lay 26, strand 24 of the calling plug, a jack-

spring 4 of line B, and cut-oft relay 63, to
Current from battery
F flowing through this cirenit energizes re-
lay 26 and thereby causes its armatures to be
attracted and to open contacts 30—381 and
32t Now the
operator’s telephone set is entirely cut off

90

95

- from the talking strands 11 and 12 of the

»r

Contact 72--73 beine
Eeel

| ) : . . L ) 100
lamp 40 whiel is associated wilh relay 26

. - . N " ?
1273 of relay 26, and contact

sociated with the calling plug, to pole 9 of
battery F.© Current from battery It flowing
through this civeuit lights the supervisory
operator that
the civeuit of line B is open.  The current
now flowing in cireuit 39, 26, 24, 4, 63, also
energizes the cut-off relay 63 of line B and
thereby causes its armative to be attracted
and to open contacts 61-—62 and 61-—6( and
close contact 6167, Contact 61-—66 being
open prevents line lamyp 7 from displaying
signal when the cireuit of the line is closed.
Contact 6162 being open disconneets pole
10 of battery ¥ frow limih 2 of line B. Con-
tact 61—67 being closed connects limb 2 of
line B to the several line-jack terminals 5 5.

“Second. From pole 9 of battery I throngh
conductor 39, intermittent cirenit-closer H,
conductor 37, ringing relay 15 associated
with the calling plug, contact 25—34 of
locking rvelay 36, strand 24 of the alling
plug, a jack-spring ¢ of line B, and cut-oft
relay 63, to pole 10 of battery ¥, (urrent
from battery I flowing threugh this cirenit,
when the circuit-closer T closes the cireuit,
energizes ringing relay 15 and thereby
causes ils armatures to be attracted and to 139
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close contacts 16—20 and 18—21, respec-
tively, armature 16 also opening contact
16—17. While the ringing relay 15 is ener-
gized, a cireuit is closed from ~inging gen-
erator (, through conductor 22, contact
9016 of ringing relay 15 which is associ-
ated with the calling plug, strand 11, jack-
spring 3, limb 1 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—21
of ringing relay 15, and conductor 23, back
to the genevator G. Current {flowing from
the generator G thrvough this cireuit rings
the vinger at substation B and thereby sig-
nals the party ot this telephone.
b substation B is rung intermittently, due
to the fact that the ringing generator cir-
euit over line B is closed intermittently by
ringing velay 15 which is energized inter-
mittently from battery ¥ through the inter-
mittent cireuit-closer .

Tt will be seen that the ringing relay 15
connects the source of ringing cwrrent G di-
1 strands and line, without

ng current to traverse any
coils or other vesistances or impedances at
the central station which wounld hinder its
fow somewhat. 1t will also be seen that the
vinging relay 15 primavily controls the ap:
nlication of

causing the ring

‘ inging currvent to the line, and
that the inferrupter ¥ primavily controls
the cirenif of the ringing velay 15, when con-
nection is made with a line.
the party atb substation B answers
2al} and lifts his receiver from the
switeli-hook, he closes the circuit between
Limbs 1 and 2 of his line and thereby closes
o cireuit from pole 10 of battery ¥, through
supervisory relay 4% which 1s associated
with the ealling plug, strand 12, jack-ter-
ninal 5 of line B, contact $7--61 of relay 63,
Yine B, and line relay 60, to pole 9 of battery
. Current from battery I* Howing through
this circuit energizes relay 43 and thereby
causes its armature to be attracted and te
open contact 41—42 and close contact 49 —46.
Contact 41—492 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
cirenit from pole 9 of battery I, through
contaet 4246, locking velay 36, strand 24
of the calling plug, jack-spring 4, and relay
63, to pole 10 of battery F. Current from
sttery I flowing through this cireunit ener-

- gizes velay 36 and thereby causes its arina-

60

8

&
(=48

fures to be attracted and to open contact
3435 and close contact T4—47, respectively.
Coontact 34—35 being open renders ringing
relay 15 incapable of further operation and
thercby stops the ringing over line B. Con-
tach T4—47 being closed closes a cireuit from
pole 9 of battery ¥, through contact 47-—T4,
locking reley 36, strand 24 of the calling

The ringer

1,040,850

plug, jack-spring 4 of line B, and relay 68,
to pole 10 of battery F. Current from bat-
tery F flowing through this latter circuit
will keep relay 36 energized and its arma-
tures aftracted, even if contact 4246 1is
opened, contacts 47—74 and 42—46 being in
multiple in the circuit of relay 86. Thus the
armatures of relay 36 arve 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 B
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 switeh-hoolk, 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
velay 43 is now deénergized whereupon the
armature thereof releases and closes the back
contact 42—41 which closes a circuit from
pole 9 of battery I, through contact 42—41,
contact 7372, 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
canses the supervisory lamp 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
ions A and B, withdraws the

from substats
connection plugs D and E from the line
jacks and thereby opens the circuits of the
locking relays 3G 36 and the operator’s dis-
connect relays 25 26, over the line connec-
tious, thus detnergizing all of the relays 36,
36, 95 and 26 and causing the armatures
thereof to release. Relays 36 36 now close
contacts 34—85 34—35 in the respective cir-
cuits of ringing relays 15 15, but these lat-
ter relays arve.not energized by such con-
tncts being closed because the circuits of the
velays 15 15 over the line connections are
now open at the connecting plugs. Relays
95 and 26 now open the contacts 72—73
%973 in the respective supervisory lamp
circuits and thereby extinguish the said
lamps 40 40. Now all of the circuits and
apparatus ave vestored to normal position
and condition preparatory for another cycle
of operations as just described. It will be
seen that the locking relays 36 36 keep the
ringing relays 15 15 from ringing back on
the lines after the parties at the substations
A and P have hung their veceivers upon the
switch-hools and the supervisory relays 43
48 hawe heen deBnengized and opened con-

et
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tacts 42-—46 4246 in the first closed paths
hmnﬂh the loc ]mw zohwq A6, 36, whllc con-
ection is stil

contacts 47~ H--- it being (lu,ml.

Altontion is ml “d to my two co-pending
(lpph(‘i dons Merial No. 590,384, filed No-
vember 2, 1910, and bmml No. 644,042, filed
;\u;;msf b 1011,

Udo not wish to Hmit this invention to all
of the p(uilcni(w details of construction, or
to the particular types of apparatus, herein
shown, us many modifientions may be made
thmmn without departing from the s scope of
the appended clains.

What I elaim as my invention is:

A telephone line extending to a con-
nection terminal at g central station, a rvelay
associated with thes line for controlling a
signal, a suitable sional to be contro le(L )
connecting civeuit fm' the line, a source of
with the

"nwm:z nmron( assoclated con-

weting cireuit, a ringing relay associated
\\LLh the (()mh-ntinu eireuit for connecting
the said wonree of ringing current in civeuit”

\\'im a portion of the connecting cirenit and

the line when connection is made with the
fine, a supervizory velay associated with the
connecting eirenit and adapted to be opte-
ated by cureent over the line when connee-
tion iy made with the line and the iatter is
in use, o locking relay under control of the
superyisory relav, a contuet i civeuit with
the ringing velay and controiled by the
locking relay, and means for supplying the
vinging reluy with enrvent over a line con-
nection throngh the first mentioned relay
and the said contact of the loc king relay, for
eperating the ringing relay, wlwn connec-
tien is mude with the line, the ringing relay
being rendered incapable of oper: ation by
the locking refay when the latter is encr-
glzed by the operation of the supervisory ves
fay which is in turn energized by current
over the line when (()mwclmn is made with
e e and the latter is in use.

200 telephone line extending to a plural-
ity of connection terminals at a central sta-
fion. a relay associated with the line for
contrelling o signal, 2 suitable signal 1o be
controlied, a connecting eivenit for the line,
a source of ringtag curvrend associated with
the connceting clreuit, a ringing relay as-
coctated with the connecting civenit for con-
necting the said sovree of ringing current in
civenit with a portion of the mnn(\ollmr eir-
cuit and the line when connection is made
withethe line, a supervisory relay associated
with the connecting cireuit and adapted to
be opervatéd by current over the line when
connection 13 made with the line and the
latter 1= in nse, 2 Jocking relay under con-
trol of the supervisory relay, a contuct in
cireuit. with the ringing velay and con-
tradled by the locking velay, and means for
vy the reinging relay with current

it E»

m

over a line connection through the first men-
ttoned relay and the said contact of the
locking reluay, for operating the ringing re-
lay, when connection is made with anv one
of the said line connection (mmlnll the
ringing relay being vendered ine L])!l’bl(} of
opvmtwn l)y the loc l\mu relay when the lat-
ter is energized by the operation of the su-
pervisory rvelay which is in turn onu'(n/od
by current over the line when (unno(hou is
made with the line and the lutter is in use.
3. A telephene line exiending to a con-
nection terminal ot a centeal st 1[1()11 a relay
associnted with the line for controlli mg a
signal, a suitable wuml to be ((mthul. a
connecting cirenit for the line, a source of
ringing current associnted with the con-
nedmu cirenit, a ng‘mn relay associated
with tm c(mm‘ctlnu cnclut for (()11110(,11110
the said source of ringing current in cive nit
with a_ portion of the said connecti ng cir-
cuit and the line when umnectmn is made
with the fine, a source of direct current and
an intermitlent cireuit- closer in cirenit with
the ringing relay, a supervisory relay asso-
crated wnh the connecting ¢ ‘ireutt and adapt-
ed fo be operated by current over the line
when mnnm(mn is made with the line and
the latter is inuse, 2 locking relay under con-
trol of the supervisory wl.\v, a contact in cir-
cuit with the ringing wlay and controlled by
the locking 1‘<*IK1V, .md means for sup )1\'1110
the ringing wlgn with current over [1!](‘
connection lhmu'rh the f 11\1 menfioned relay
and the said mnlut of the locking relay,
for operating the ringing velny, w hen con
nection is made with the ime 111{* said inter-
mittent cireuit-closer oper atmu the ringing
relay indermittently, the ringing relay l)mng
vendered ineapable of operation by the lock-
ing relay when the latter is ene 1'01/0d by Hm
operation of the supervisory relay which is
i turn energized by current over the line
whmx connection is made with the line and
Hw latter is 111 s,
A telephone line extending to a plu-
Lh{y of connection lerminals (l( a central
station, o relay associated with
controtling a signal, a suitable signal (o be
controlled, a connecting civeunit for the line,
a source of ringing current associnted with
the conneeting circuit, a ringing relay asso-
ciated with the connecting (mml for con-
neeting the said sonvee of ringing current in
cirenit with a portion of the C(-nnv(tln«r cir-
cult and the hine when (onnoctum Is nmde
with the lue, n source of direet current and
an intermittent cireuit<closer in eirenit with
the rvinging relay, a supervisory relay asso-
cinted \\ill) the connecting civeuit and
adapted to be operuded hy ctrrent over the
ling when conneetion is made with the line
and the Tatler is o use, a locking relay un-
der control of the supervisor ¥y velay, a con-
tact I elveuit with (Iw ringing relay and

the line ol
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controlled by the locking relay, and means
for supplying the rmomg 1'e]ay with cur-
rent over a line connection through the first
mentioned relay and the said contact of the
locking relay, for operating the rmomg re-
lay, when connection is made with any one
of the said line connection terminals, the
said Intermittent circuit-closer opera‘cmw
the ringing velay intermitiently, the ringing
relay bﬂmg rendered incapable of opemuon
by the locking velay when the latter is
energized by the opcmtlon of the super-
visory relay which is in turn energized by
current over the line when connection 1s
made with the line and the latter is in use.
5. A metallic telephone line extending to
a commcl"on terminal at a central station, a
relay associated with the line for controlling
a signal, a suitable signal to be controlled, a
connectmfr cirelilt for the line, said con-
necting cireuit having a metallic talking
circuit e\tendmé, therethrouah and qd‘lpi'ed
to be connected 1n circuit with the metallic
line, a source of ringing current associated
cu’cmt, a ringing relay
associated with the connecting cir cmt tor
connectmg the sald source of ringing cur-
rent in circuit with a portion of the said
metallic tallking circuit and the metallic fine
when connection is made with ih iine, a
SUpervisory relay connected to a strand of
the said metallic talking cireuit And adapted
to be operated by current over the line when
conngction is made with the line and the-
latter is in use, a locking relay under contr ol
of the supervisory wh), a contact in cireunit
with the ringing 1'01% and controlled by the
locking whw, o third strand in the e mnoc{—
ing cir reuit connected in circuit with the said
contact of the locking relay and the ringing
;em v, and a third “contact - member asso-
ted Whh the line connection tu*miml
“'1 ereby the ringing reloy is supphul with
current dn'owrh the first mentioned relay,
the said third strand of the con'leumn eir-
cuit and the said contact of the locking re-
hy, to operate the first mentioned relay " and
the vinging relay, when connection is made
with the hhe, the ringing relay being ren-
dered incapable of opnmtlou by the locking
relay when the latter Is enerfrlled by the
01401.“1(1 n 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 n
central station, a relay associated with the
linte for contrelling a b]“ll(ﬂ, a suitable sw:-
nal to be contr 0110(’[, a connecting cireuit for
the line, said connecting civcuit having a
metallic all\m(r cirenit extending theve-
through and ulap‘f o] to be connected in cir-
cuit with the metallic line, a source of ring-
ing current associated with the connecting

1,040,830

irenit, 2 ringing relay associated with the
conn Lctmg cireuit for connecting the said
soures of ringing current in cir cuit - with o
portion of the said metallic talking cireuit
and the metallic line when connection is
made with the line, a supervisory relay con-

neuted to a strand of the said metallic tall~

ing circuit and adapted to be opemted by
current over the line when connection is

made with the line and the latter is in use,
a locking relay under coutrol of the super-

wsmy relay, & contact in circuit with the
ringing relay and controlied by the locking
relay, a third strand in the conne cting cir-
cuﬁ connected in circuit with the sald con-

tact of the locking relay and the ringing
relay Y and g third contact “member associated
with each of the said line connection termi-
nals uereuy the ringing relay is supr)lml
with current through ‘the , first mentioned
lay, the said third strand of the connecmmr
circait and the said contact of the locking re-
lay, to operate the first mentioned rclwy and
the ringing relay, when connection is made
with any one of the said line connection ter-
minals, the rmglng relay being rendered
incapable of operation by the locking relay
when the latter is energized by the opeLa-
tion 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.

7. A metailic telephone line extending to
a u,mwcmm terminal at a central otatlon,
relay associnted with the line for controlling
a signal, a suitable signal to be controlled,
5 connecting cireuit for the line, said con-
necting cirveuit having » metailic talking cir-
cuit ex tqmnw ther ‘”‘TOHg‘h and adapted to
be connected in circuit with the metallic
i irce of rvinging current associated
wnh Li\e comnecting diveuit, & ringing I“)LL_)
with the u)“,wcimn mrcmt for
connecmng the said source of ringing cur-
rent In cireuit with a portion of “the said
metallic talking circuit and the line when
connection is made with fhc Ime source of
direci current and an intermitfent ecirenit-
closer connected in civenit with the ringing
relay, a @up@r'i%{)r‘y‘ relay connected to a
%tlanu of the said metallic talking cirenit
and adapted to be operated by current over
the line when connection is made with the
line and the latter is in use, a lo\k,ng relay
mder contrel of the supervisory relay, a
coatact in circuit with the ringing relay and
controlled by the locking relay, a third
strand in the connecting circuit connected in
cirenit with the said contact of the locking
relay, the ringing relay, the intermittent
cirenit-closer, and the said source of dirvect
eurrent, 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 cireuit, and a line connection in-
cluding the first mentioned relay, for operat-
ing the ringing relay, when connection is
made with the line, the intermittent circuit-
closer operating the ringing rvelay intermit-
tently, the ringing relay being réndered in-
:apablie of operation by the operation of the
locking relay when the latter is energized by
the operation of the yipervisory relay which
1s 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 termunals at a
central station, a relay associated with the
line for controlling a signal, o suitable s$ig-
nal to be controlled, a connecting cirenit for
the line, said connecting cirvcuit 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 o
portion of the said metallic talking cireuit
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 a 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

1 in mse, a locking relay under control of
the supervisory reluy, a contact in cirenit
with the ringing relay and controlled by the
locking relay, a third strand in the connect-
ing ciredit connected in civeuit with the said
coutact of the locking relay, the ringing
relay, the intermittent cireuit-closer, and the
sald source of direct current, and a third
contact-member. associated with each of the
sald line connection terminals whereby the
ringing relay is supplied with evrrent
through the said contact of the locking re-
lay, the said third strand of the cennecling
cireuit, and a line connection ichuding the
first mentioned relay, for operating the ring-
ing relay, when connection is made with
any one of the said line connection tevminals,
the intermitient circuit-closer operating the
ringing relay intermittently, the ringing re-
lay being rendeved incapuble of operation hy
the operation of the locking relay when the
latter is energized by the operation of the
supervisory relay which is in turn operated
by cirrent over the line when connection is
made with the line and the latter is in nse.

9. A metallic telephone Tine extending to
a plurality of connection teeminals al u con-
tral station, n veluy associated with the line
for controlling a signal, a suitable signal to
be controlled, a metallic connecting cireuit

4

for the line, a source of ringing current as-
sociated with the connecting circuit, a ring-
ing relay for conmecting the source of ring-
g current in cireuit with the, metallic con-
necting cireuit when connection is made with
the line, a third conductor in the connecting
civeuit and a third contact-member in each
of the said line connection terminals co-
operating to supply the ringing relay with
eurrent over a line connection through the
lirst mentioned relay when connection is
made with any one of the said line eonnee-
tion terminals, an inlermittent cireuit-closer
in cireuit with the ringing velay for operat-
ing the latter intermittently, o supervisory
velay connected with the wetallic connecting
elreuit to be operated by current over the
metallie line, a locking relay controlling the
cirenit of the ringing relay, a supervisory
signal under control of the supervisory re-
luy, means whereby the locking relay is ini-
tially under control of the supervisory relay
so thal tie Iatter when operated energizes
thetlocking relay with current over the said
thivd line connection, for operating the lock-
g relay, the lalter being provided with
weans for closing its own cirveuit through the
s third line connection, when operated,
whereby it locks itself in operated position
until the connecling cireuit is disconnected
from the line, '

10. In w telephone system having lines, a
connecting cireuit for the lines, a source of
ringing current associated with the connect-
mg ecirenit, a ringing rvelay associated with
the connecting cireuit and operated over a
cirenit including a line connection for con-
necting the said souvce of ringing current
with the line when connection is made there-
with, a locking relay controlling the cireuit
of the said ringing relay, a supervisory sig-
nal, an operator’s cireuit, a pair of relays
controlling the cireuit of the supervisory
signal, means whereby one of the relays of
the pair controls the cireuit of the said lock-
g rvelay, and means whereby the other said
velay of the paiv controls” the operator’s
eireuit,

Ll Tna telephone system having a plural-
ity of Tines, a relay associated with each of
the lines for controlling respective signals,
suitable signals to be controlled, & conncet-
ing civeuit for the lines, said connecting ecir-
cilt terminating in a pair of connecting
phigs adapted to be conneeted with the lines,
an-operator’s felephone set normally con-
nected with the connecting cireuit, nn op-
crator’s disconnect relay for each counecting
plug through which the operator’s telephone
seb s counceted, in muliiple, with the con-
necting eivenit, and means whereby the said
eperator’s disconnect relays ave” supplied
with current over respeetive line connections
throngh respective velays which are associ-
ated with the lines, for operating ail of the

70

80

8b

90

95

100

106

110

120

130



@3

15

V)
(973

56

&
St

said relays, when connection is made be-
tween the corresponding connecting plugs
and the lines, whereby the operator s tele-
phone set is entirely disconnected fromn the
connecting civeuit 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 multlple. a relay
associated with each of the lines for control-
ling respective signals, suitable Smndls to be
controlled, a ('fnnoctnw cireuit for the lines,
said conneeling civcait terminating in a palr
of connecting plugs adapted to be connected
with the lines, an operator’s telephone set
normally connected with the connecting cir-
cuit, an operator’s disconnect relay for each
of the connecting plugs through which the
operator’s te Irphom set is conn@ctud in mul-
tiple, with the connecting mrcult, and means
W nerobv the said opemtor s disconnect relays
are su pphed with current over respective line
connections through respective relays which
are associated with the lines, when connec-

‘tion is made between the corres sponding con-

neeting plugs and any of the said line con-
nection ferminals of the respective lines, for

npemhng all of the said relays whereby the .

Ppcmwr% telephone set is entirely discon-
nected from the connectmg circuit when both
of the said operator’s disconnect relays are
operated.
18. In a telephone system having a plural-
ity of metallic lines, a relay associated with
each of the lines for controlling respective
signals, suitable signals to be controﬂed, a
connecimg circuit for the lines, said connect-
ing circuit having a metallic talking circuit
exf,enmng Theretl: rough and ’(Prmmatmo’ in
a pair of connec 'ing Dlugs adapted to be con-
nected with the lines, an operator’s tdcp hone
set normally mdoed across the metallic talk-
ing civeuit 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
bri dgcd, in multiple, across the metallic tslk-
ing eireuit of the connecting cireuit, a thn"d
conductor in each connecting plug, and a
thivd eontact-member for each line cobperat-
ing with the said third conductors of the
connecting plugs, the said operator’s relays
being connected in eircuit with the respective
third conductors of the connecti ng plugs
whereby the latter said relays are supplied
with current over the respective said third-
conductor cennections between the corve-
sponding econnecting plugs and the lines,
through respective re]&ys ’\V}}l(‘h are 4ssoci-
ated with the hneq 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 Lavmg 8 plu-
rality of lines each terminating in & number
of connection terminals in multlple, a relay
associated with each of the lines for control-
ling respective signals, suitable signals to be
controll ed, a connecting circuit for the lines,
said con*lecmw cirenit having a metallic

talking circuit c\teichno thercth rough and
teumudtmn m a pair of connectm;h plugs
adapted to be connected with the lines, au
operator’s telephone set normally bridged
across the mda!hn talking cireui$ of the con-
necting (,H'Cuh, 8 palv‘ of operator’s discon-
nect relays associated with the respective
counecting plugs and threngh which the op-
eratar’s tel e)h(m“ set is bri 1dged, in multi-
ple, across thc metaliic talking cireuit of the
connecting circuit, a third conductor in each
connedm'r lug, and a third contact-imrem-
ber in each of the said connection terminalg
of the respective lines cobperating with the
said third conductors of the connectmg
plugs, the said operator’s relays being con-
nected in cireuit with the respective third
conductors of the counnecting plugs whereby
the latter said relays are suyp’led 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 as socm17=d Wlth 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 enthl y disconnected from hoth strands
of the-metallic talking circuit of the connect-
ing circuit when both of the connecting
pl 18 are connected with respective lines.

15. A metallic telephone line exte admo‘
from a substation to a gource of electricit

at a central station, a line signal, 2 line r6-
Iay included in the sai hnc for operating
the line swxml 2 plurality of connection ter
minals for the line, having “e‘spectwﬂ
tact- mﬁmbsrs coniected in mhlﬂp!e to. one
limb of metallic line, and respestive
sleeve contact members conmected togsther
and normally disconnected from the other
limb of the metallic ine, and s cut-off velay
connected with a third contach munibu’ of
each of the suid connection terminals and
adapted to render ibe line signal inopera-
tive without deéner 0"12100‘ the fine re ]ay, and
to disconnect a Hmb of the metallic Iine from
the said sowrce and connect the said limb
with the said sleeve contact mewmbers of the
said connection terminals, when connection
is made with the line.

in o
iu'J

16. In a telephone syster having lines, a

connectmgr clveuit for the lines termmatm@
in a pair of no.momno plugs, a supervisory

signai for each of the eonnectmg plugs, an
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operator’s circuit, a pair of relays for each
of the supervisorf signals for controlling the
operation thereof, and means whereby a re-
lay of each pair controls respective multiple
connections of the operator’s eircuit with the
connecting circuit, the last mentioned relays
being always operated at the time their re-
spective connecting plugs are connected with
Iines.

17. The combination with a metallic tele-
phone line having a plurality of connection
terminals and a relay associated therewith,
of a connecting circutt for the line, a source
of ringing current associated with the con-
necting cireuit, o ringing relay associated
with the connecting ecircuit whereby the
source of ringing current is connected direct
with both limbs of the line when connection
is made therewith, a1 interrupter for pri-
marily controlling the circuit of the ringing
relay through the first montioned relay when
connection is made with any one of the said
line connection terminals, -vhereby the ring-
ing relay is operated intermittently, a lock-
ing relay for controlling the 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.

18. The combination with telephone lines
and relays associated therewith, »f a con-
necting circuit for the lines, a source of ring-
ing current, a ringing relay in circuit with
a line relay when counection is made with a

=

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 controiling the circuit of the ring-
ing relay, and means for operating the lock-
ing relay when connéction 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, theringing relay being operated through
the line relay and being arranged to apply
the ringing current direct to the line where-
by all marginal lipe resistances employed
for operating such systems are done away
with. '

As inventor of the foregoing I hereunto
subseribe my name in the presence of two
subscribing witnesses this 17th day of Feb-
ruary, 1903,

ELMER R. CORWIN.

Witnesses:
Freperick R. Parkre,
Al
Fravk J. Ryaw,
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