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To all whom it may concern.: .
Be it known that I, Arrrep H. Dysox, a

selective ringing. Fig. 4 illustrates a modi-
fication of my invention in which & test relay

citizen of the United States, and resident of | is not employed to determine the idle or busy

Chicago, county of Cook, and State of Illi-

nois, have invented new and useful Improve-

ments in Telephone Systems, of which the
following is a specification. |

My mnvention relates to improvements in
telephone systems, my object being to pro-
vide improved talking and signaling circuits.

My 1nvention relates more particularly to
a multiple switchboard telephone exchange
system, in which two conductors are used in
extending the line circuits to the spring jacks
of the multiple switchboard and a similar

number of conductors through the connect-
mg cords.

In accordance with my invention, I pro-

vide, 1n connection with such a system, a
-normally complete talking circuit between

the subscriber’s station and the spring jacks
assoclated with his line.

I use m connection with my invention a
line signal relay adapted, when energized, to
display a signal which may be a lamp, and a
line signal cut-off relay adapted, when en-
ergized, to prevent the displfay of the said
signal. 'the said line signal relay further
operates to close, upon 1ts energization, a
normally open contact in a circuit adapted
to connect, when closed, the said cut-off
relay with the spring jacks of the telephone
line, whereby the said cut-off relay will be

energizecd when the operator inserts a plug

into a spring jack.

It will be seen that the circuit of the cut-
oif relay has two points of control, one con-
trolled by the subscriber and the other con-

cooperation of subscriber and operator to
secure the energization of the said cut-off
relay. _ |
Other features of my invention will appear
hereinafter. , _
Referring to the drawings, Figure 1 illus-
trates diagrammatically a subscriber’s line
extending 1 & metallic circuit from a sub-

station to the central office, and common |

battery telephone exchange switchboard
line and cord circuit apparatus arranged in
accordance with my invention. Fig. 2

illustrates a modification of the cord circuif |

apparatus shown in Fig. 1. Fig. 3 illustrates

an application of my invention to a four-

party line telephone system, adapted for

It requires the

condition of a tested line. Xig. 5 represents
a selectively ringing two party substation
arrangement. . . |

~Although in the drawings I have for con-
venience in illustration shown two batteries
e and ¢!, it will be understood that these may
be one and the same battery.

Like characters refer to like parts i the
varlous figures. |

Referring first to Fig. 1, the telephone line
a b extends to the sub-station A where sub-
seriber’s apparatus 1s provided, consisting
of hook switch v, bell v?, condenser v°, re-
ceiver v*, induction coil v* and transmitter v7.
Other arrangements of sub-station apparatis
are well known in the art, and I do not con-
fine myself to the particular arrangement
illustrated. Limb b of the telephone line
extends to the central office and terminates
in spring contact b! of the answering spring
jack @' bt. Limb ¢ terminates at the central
office in sleeve contact a! of said spring jack,
passing through normally closed contact
¢® ¢'. Contacts ¢' and 0! of the answering
spring jack are connected respectively to
contacts a? and b? of the multiple spring jacks,
one only of which 1s shown.

‘At the central office is shown relay ¢, which
is represented as consisting of a core and an

energizing winding thereon and associated

circuit controlling mechanism. ‘The other
relays shown in the system are of similar con-
struction. The winding of relay ¢ i1s legged
from limb b of the telephone line to the active
pole of grounded battery ¢. 'The said relay ¢
1s provided with armature ¢!, connected by
conductor 8 with sleeve contact ¢* and noi-
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mally resting uvon anvil ¢*, which 1s connect- -

ed by conductor 9 through contact r* * and
resistance 4 to ground. The anwvil ¢*, with
which said armature ¢' is adapted to make

| contact when the relay is energized, is con-

{

nected, by means of conductor 7 and through
the winding of relay r, to ground, and 1s also
connected with armature 7' of said relay.
Armature ¢® of relay ¢ is connected through
lamp signal ¢ to the active pole of battery e.
Anvil ¢, with which said armature is adapted
to make contact when relay ¢ is energized, 1s
connected by conductor 2 with anvil #°, asso-
ciated with relay r. Relay r is provided
with armature !, connected to conductor 7.
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Associated with said armature are contact
springs r#, connected to imb a, and 7*, con-

nected through resistance ¥ to ground, said

springs normally resting in contact. When
relay r is energized, its armature 7 will make
contact with and retract spring r* and break
contact between spring  and spring 7* at a
time subsequent to the closing of contact r' 74,
the spring 7 being so arranged as to follow
the retraction of spring »* until this motion is
arrested by stop r%. Armature r* of relay r

18 connected to ground, normally rests |

against anvil ° and is adapted to open con-
tact 7%, 7 upon the energization of relay .
The above description applies also to the ap-
paratus assoclated with substation B.

Referring now to the cord circuit, plugs % !

and ¢ are provided with tip contacts AL.1! and
sleeve contacts %1%, the said tip contacts be-

‘g connected by cord strand %, and sleeve

contacts by cord strand . Relays o, » and
o', p' are legged from battery &' to cord
strands £ and [ respectively, the condensers
m m being introduced in said strands at
points intermediate of the bridges of relay o, o
and p, pt. Relay o is provided with arma-
ture 0%, connected through supervisory lamp
0° and conductor 3 to battery ¢!. The said
armature normally rests in contact with an-
vil 0® connected to anvil 0® of relay o', and is
adapted, upon the energization of relay o, to
open its contact with said anvil ¢®. Relay o
15 provided with armature o* connected to
ground. Associated with said armature is
anvil 0® with which said armature is adapted

to make contact when relay o! is energized. |

- The connections and arrangement of ar-
matures p* p*, anvils p*; p* and signal lamp »°
assoclated with relays p and p* are similar to
those just described with reference to the
mechanisms of relays 0 and o'. Relay p' is
provided with an additional armature 97,

connected over conductor 6 with tip contact |

1* of plug ». The said armature normally
rests against anvil p8, which is connected
through the winding of relay.¢ to eround.
Anvil p° with which the said armature. is
adapted to make contact, is connected, by
means of conductor 5, to cord strand %. The
armature ¢' of relay ¢ is connected to ground

~and 1s adapted, upon the energization of said

relay, to make contact with the anvil ¢?, con-

nected through tertiary winding s* of the op- !

erator’s mduction coil and conductor 3 to
battery e!.
listening-in key n n are so arranged that,
when depressed, they will make contact with
anvils n* and n® respectively. Bridged be-
tween the sald anvils are operator’s con-
denser s receiver s and secondary winding s
of the operator’s induction coil. The pri-

mary winding s* of said coil is connected

through resistance ¥* and conductor 3 to bat-

tery ¢! and through operator’s transmitter s*

to ground. The condenser st is bridged be-

The two levers of the operator’s |

ey I - —.— . —— e e ke

— T . e ek e e = o . EEE—. e o —, 4. 4 1w

‘1in connection with Fig. 1.

- 1s similar to that shown in Fig. 1,

907,681

tween the battery and ground connections of
the sald winding. |

1The levers ¢, ¢ of the operator’s ringing key
are connected with the tip 4! and sleeve 72 re-

' spectively, and normally rest in contact with
anvil #, connected with armature »7 of relay

pt, and anvil #°, connected with cord strand .
Anvil #* is connected through generator #* to
ground, and anvil ## through resistance ¢7 to
battery ¢'. When the operator depresses the
two levers ¢, ¢ of the ringing key, they make
contact respectively with anvils ¢ and #.

- Referring to ¥ig. 2, the cord circuit ar-

rangement there illustrated is similar to that

shown n Fig. 1, except as to the arrange-
ment ol the operator’s ringing apparatus. I
have here shown a generator T? which is so
constructed as to deliver current of negative
irequency, or current in which the negative
puisations predominate.

The levers 7, ¢ of

30

S

Cxe

the ringing key associated with said gener-

ator normally rest in contact with anvils
i*, ©°, already described with reference to Fig.
1. Anvil T% is connected directly to ground,
and anvil T? 1s connected to ground through
said generator T2 'The levers of said ring-
ing key are adapted to engage anvils Tt and
1° respectively when depressed. 1 have also
shown a second generator T? adapted to de-
liver alternating current. This generator

1 1s provided with a ringing key individual to

1t, whose levers ¢, ¢ normally rest against an-
vils ¢ and #° which are connected respec-
tively to the levers of the ringing key asso-
ciated with generator T?. Anvils # and #
are arranged In the manner described with
reference to the similarly designated anvils
The levers of the
ringing key associated with generator ¢ are

connected respectively to contacts ' and 4
of plug 2 bv cord strands ¥ and [.

In Fig. 5, I have illustrated a telephone

line @ b and two substations C and D con-
nected theveto. The bell asscciated with
subscriber’s station C is legged from limb b
of the telephone line to ground, and the bell
associated with subseriber’s station D is
legged from himb @ of the telephone line to

ground.

Referring now to Fig. 3, the arrangement

| except as
regards the arrangement of the substation
apparatus and the operator’s ringing equip-
ment. 1 have here illustrated two tele-
phone lines @ b, extending respectively to

' substations A, A, A2 A3 and B, B!, B? B:

|
|

|

- ermams &

- The description given with reference to sub-
- stations A and B 1n Fig. 1 applies generally

to these with the following additional de-
scription. Subscriber’s bells v 20, 240 990 and
%% shown 1n Fig. 3 are so constructed as to
respond respectively only to such currents
as closely approximate 20, 40, 60 and 80 al-
ternations per second. Referring now to

| the operator’s ringing equipment shown, the
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four generators 029, 40, 50 and ¢80
respectively to supply current
proximating 20, 40, 60 and 80 alternations
per second. Kach generator is provided
with ringing key levers t, t mdividual there-
to, adapted, when depressed, to make cor-
tact with their associated anvils £ # COT-~

through resistance #7 to

nected respectively -

battery and through generator to ground.
Anvils # and # correspond to similarly clesig-
nated anvils in Fig. 1. Anvils # and A

are adapted
closely ap-

- Snown as resting in contact with levers ¢, # of

the ringing key associated with generator
1% are connected respectively to the levers
of the ringing key of generator ¢80,

i*°, are connected respec-
tively to the levers of the ringing key of
generator %% Similarly. designated anvils,
similarly assoclated with generator *° are
connected respectively to the levers of the
ringing key of generator 70 Cord strands
k and 1 connect contaets ' and 7% respec-
tively to the levers of the ringing key of
generator 20, I
Referring to Fig. 4, 1 show a variation of
resistance v is omitted, a re-
sistance ¥* is connected in conductor 9, and
Spring 7° is connected to ground without in-
tervening resistance. A resistance Y 18 In-
serted in the circuit connecting the winding
of relay » with its armature 7. In the cord
cireuit, the circuits of relays o, o' and p! are
similar to those of Hig. 1. The winding of
relay o is connected by conductor 13 to anvil
p" and is extended to cord strapd k upon the
energization of relay p* through contact P T
and conductor 14." " Anwvil P® 1s connected
through resistance ¥> to ground and is nor
mally in contact with armature p’. Relay
¢ and winding s* are omitted Anvil # 1s
connected to cord strand %. - '
Referring first to Fig. 1, the operation of
the system is as follows: Assuming that
the subscriber A desires to be connected with
another subscriber, he removes his telephone
from its hook, thus opening contact v, »* and
closing contact v, v°, whereby g compara-
tively low resistance path for the flow of
current over the telephone line is provided
through transmitter v7 Current of battery
e 18 thereby closed through the winding of
relay ¢, limbs b and @, over conductor 9, con-
tact 7, 7%, resistance y to ground and back to
tne battery. Relay ¢ is thereby energized
and attracts its armature ¢* to make contact
with anvil ¢, thereby closing current from
battery e through signal lamp ¢, conductor
2, contact 7, #* and to ground, thus lighting
said lamp and notifying the operator that g
connection is desired. The energization of
relay ¢ also attracts its armature ¢', breaking

contact ¢, ¢3, thereh disconnectinﬂ'-contacta
b ] -

@' of the spring jack from lLimb. a. Said

armature ¢!, when so attracted, closes

- tact ¢!, ¢t

~0*1nto contact with anvi] o3

con-

B
w2 "ty

thereby connecting said contact
@' of the spring jack with the energizing
winding of relay r.” The Operator, observing
the signal, thereupon ingserts the plug % into
the answering spring jack of the cailing sub-
scriber, the tip contact At and sleeve contact
h* of the plug engaging respectively spring
contact 0! and sleeve contact ! of the Spring
jack. The circuit of battery ¢ is thereby
closed over conductor 3, relay o', cord strand
[, contact h? @', conductor 8, contact ¢, ¢t
conductor 7 and through the winding of re-
lay 7 to ground and back to the battery.
This flow of current cauges the energization
of relays o' and ». The energization of relay
r attracts its armature 7 out, of contact with
anvil 7°, thus opening the circuit of signal
lamp ¢ and extinguishing the lamp.  Arma-
ture 7 1s also attracted and engages spring
7%, thus connecting contact @' of the spring
jack with imb ¢ of the telephone line over
conductors 8 and 7, tnereby establishing the
talking circuit of limb ¢ ‘of the telephone
line. Said armature ", when attracted, re-
tracts spring  and causes it to break con-
tact with spring 7% at g period subsequent to
the closing of contact ', 1%, 80 that a new

path for the flow of current from limb « to

ground 1s provided through contact r, 't and

the winding of relay » before the normal path
through contact %, 1 1s destroyed, thus pre-
ventmg the deénergization of relay ¢. The

energization of relay o' attracts 1ts armature

the llumination of supervisory signal lamp
0° were it not for the fact that tne insertion
of the plug into the spring jack closes cur-
rent of battery e! through reley o, cord strand
k£, imbs b and ¢ of the telephone line to
ground, thereby energizing said relay o and
causing its armature o
contact with anvil o* thereby opening the
circuit of the said signal lamp o¢.

ator now depresses the levers 7, N
tening -in key, thus bridging her telephone
Into circuit, and ascertaing the number of the
subscriber wanted which, 1t is assumed, will
be subscriber B.  She thereupon touches the
tip contact 4! of plug % to a sleeve contact of
one of the spring jacks associated with the
line of subscriber B, for the purpose of deter-
mining whether or not ssid line : \

Assuming that sleeve contact @* 15 the one
selected for testing; in case the line is puUsy
the said contact will be at g potential differ-
ent from that of the egrth owing to current
flowing from battery ¢!, over cord strand [, of
the cord cireuit already connected with the
line of subseriber B, through the sleeve con-
tact of the plug and spring jack then con-
nected and to ground through resistance Y

to be drawn out of
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played, due

A,

H—-.-i

said contact a* over tip 4, cord
strand %, over conductor 6 through the wind-
ing of relay ¢ and to ground, thus energizing
relay ¢ and attracting its armature, and elos-
ing cireuit of battery ¢t over conductor 3
through tertiary winding s’ of the operator’s
induction coil, and to ground through con-
tact ¢%, ¢ a click In the oper-

rent ifrom,

This causes
ator’s telephone, and notifies
line desived 1s busy.

Tn case the tested line is~not busy, the
sleeve contacts of the spring jacks associated
herewith will be at the potential of the
ground, and no fow of current will result
and the operator will know that the line 1s
‘dle. She thereupon inserts the plug into
the spring jack, depresses levers ¢, ¢t of her
ringing key, sending ringing current irom
generator ¢* out over the line through cord
strand & and limb b, said current returning
over limb @, cord strand through resist-
ance £7, conductor 3 and through the circuits
of battery ¢* to the other side of sald gen-
orator . At this time, relay ¢ is maln-
foined in an energized condition by a cur-
rent fow from battery e through the winding
of said relay, over a portion of limb b of the
telephone line, contact b2, it, cord strand k
and through generator to ground. Relay r
is maintained in an energized condition by a
Aow of current from battery e’ over COIl-
ductor 3, through contact #* ¢, cord strand /,
contact 4, «*, conductor &, conductor 7
through said relay 7 and to ground. When
the ringing key 1s released, relays ¢ and 7 be-
come deénergized and so remain until the
called subscriber responds.

Until the subscriber B answers the call,
the supervisory lamp sional p* will be dis-
to the closing of battery there-
through by the closure of contact p?, p*, due
to the energization of relay 7’ by current
flowing over a path as follows: from battery
e, conductor 3, through said relay p’, cord
strand 1, contact +*, @ conductor §, con-
ductor 9, through resistance ¥ tO oround.
The energization of said relay p' attracts its
armature p® into contact with anvil p°, there-
by closing the break in cord strand k, nor-
mally existing at said contact.

When subscriber B removes his telephone
trom its hook in response to the call, thereby
uniting limbs ¢ and b of the telephone line at
the substation, relays ¢ and 7 will be ener-
oized in the manner already described with,
> ference to stubstation A, also relay p will be
energized attracting 1ts armature p?, thus
opening the circuit of supervisory signal

lamp p® and
said lamp, by currents flowing over the fol-
lowing path: from baitery ¢!, conductor 5,
through the winding of said relay, cord

strand k, conductors 5 3

and 6, contact 2*, 0%
limbs b and @ of the telephone lne and to
oround.

her that the

causing the extinguishment of

line extending to said substatio

007,581

Qubseribers A and B are now In conversa-
tion through condensers m, 7,
mitters being energized by currents flowing
through relays o, ¢ and p, ¢, respectively,
over hmbs b of the telephone lines, limbs a

and to ground. When they have finished
their conversation, they replace their tele-

hooks, thereby opening the
viveuits of the telephone lines at the sub-
stations and causing the deénergization of
relays ¢ and also of relays o and p. The de-
energization of relays o and p closes the cir-
cuit of battery ¢t through supervisory lamp
signals o¢ and p° thereby displaying them
and notifying the operator that disconnec-
tion is desired. She thereupon withdraws
plugs k and 7, which deénergizes relays o* and

phones on the

their trans-

70

75

30

p', whereby the cireuits of supervisory lamp

sionals o and p’ are opened and the lamps
extinguished. When the subscribers A and
B replace their telephones on the hooks, re-
lays 7 will continue energized or become de-
energized, depending upon the relative ac-
tivities of armatures ¢' and 7' In their returns
to normal; proper signals are secured 1n
either case.
Referring to ¥ig. 2
sion of ringing key levers ?, t, associated with
generator #* 1n Iig. 2, will send ringing cur-
rent out over limb b of the tele hone line, the
return path for said current %eing through
bell o* of subscriber’s station C and to
oround at the substation. Relays ¢ and 7
are energized at this time, as already de-
scribed in connection with ¥ig. 1. In case
<ubstation D is called for, the operator will
depress levers ¢, t of the ringing key asso-
ciated with generator 17, thus sending TIng-
ing current out over limb @ of the telephone
line, the said current passing through bell !
of the subscriber’s station D, finding 1ts Te-
turn path to ground at said substation. At
this time, relay ¢ 18 meaintained 1 an ener-
oized condifion, as described with reference
Fig. 1, except that current therethrough

to
returns directly to ground by means of anvil
Relay r

T3 instead of through generator #.
is maintained in an operated condition by a
portion of the current from generator 1%
passing therethrough to ground, the current
of said cenerator being of negative frequency,

or a current in which the negative pulsations
predominate. -

Referring to Fig. 3, the operation of the
arrangement there shown is generally the
same as that already given with reference to
Fig. 1, except as regards the ringing opera-
tions. Relays ¢ and r are maintained 11 Op-
erated condition when ringing current is be-
ing sent over the telephone line 1 a similar

manner to that deseribed with reference to
Fig. 1. Assuming that the subscriber B has

‘been called for, the operator, after inserting

plug 4 into a spring iack associated with the

B, will de-

90

and Fig. 5, the depres-
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press the levers ¢, ¢ of the ringing key asso-
ciated with generator #*°. 'The ringing cur-

rent thereby sent over the line will closely
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ciated with the telephone line.

approximate twenty alternations per second,
and a portion thereof will pass through each
of the substations B, B!, B?, B3, The bell
v agsociated with substation B alone will
ring, being the only bell of the. bells as-
sociated with said substations adapted to
respond to-current of approximately twenty
alternations per second. Subscriber B 1s
thereby advised that his attention is de-
sired and answers the call by removing his
telephone from its hook. It will be seen that
subscriber B* or B? or B® may have their
respective bells selectively rung by the op-
erator by means of generators ¢*%, {* and ¢*
respectively, in a manner similar to that
already described with reference to sub-
station B. |

Referring to Fig. 4, the operation

derstood from the description already given
in connection with Fig. 1. In the present
arrangement, however, resistance y of Kig. 1
is removed, resistance 4* is placed in the cir-
cuit connecting anvil ¢ and spring 7, and
limb a of the telephone line 1s tapped di-
rectly to ground without intervening resist-
ance. 'This prevents stray currents, flowing
over limb «, from affecting the potential of
the sleeve contacts of the spring jacks asso-
in conse-
quence of the removal of resistance y, & re-
sistance ¥' is inserted between armature 7
and the energizing winding of relay r
order to prevent the short circuiting of said
relay r during the period when, In the course
of the energization of said relay, double con-
tact 1, v, 7 exists. Assuming that the op-
erator desires to determine the idle or busy
condition of line @, b extending to substation
B she touches tip contact ¢ of the calling
plug to a sleeve contact, assumed to be a?, of

a spring jack associated with said telephone
line. In case the said line is busy, the sleeve

contact tested will be at a potential different
from that of the earth, due to a flow of cur-
rent from battery et over a cord strand [of the
cord circuit then connected with said tele-
phone line, the sleeve contact of the spring
ack conmnected therewith, and through ve-
sistance y* or the winding of relay r to
ground, depending upon whether the sub-
scriber B then has his telephone removed
from its hook or not. The (%iﬂ?erenc,ﬁ of po-
tential causes a flow of current from the

tested sleeve contact ¢, over cord strand k,

conductor 14, contact p7, p* and to ground.
The listening key being at this time de-
pressed, a click is caused In the operator’s
telephone due to the change of potential
through condenser s°, notifying her that the
line is busy. In case the line tested 1s not

65 busy, the sleeve contacts of the spring jacks

of the
line signaling apparatus may be readily un-

LR .

3

associated with sdid line will be at the poten-
tial of the earth and no flow of current will
take place, and the operator will know that
the line 1s 1dle. - '

- My invention is generally applicable to
electric signaling and to telephone systems
and 1s not restricted to the particular ap-

70

plications thereof herein illustrated and

explained. Variations will readily suggest
themselves to those skilled in the art, that do
not depart from the substance of my inven-
tion. - o

1 Clﬂ;im T

1. Anelectric signaling system comprising

a circuit extending from one station to a sec-
ond, a source of current included in said
circuit, a signal associated therewith, an
electromagnet normally under the control of
the first station for causing the display of
said signal, a second electromagnet for de-
stroying said control, plug and jack contacts
associated with said circuit, means for com-
pleting a talking circuit through said plug
and jack. contacts, an energizing circult for
said second electromagnet local to said sec-

ond station and including talking contacts of

said plug and jack and being normaliy open

at a second point, and means under the con-

trol of the first station for closing said ener-
gizing circuit at said latter point.

2. An electric signaling system comprising
a circuit extending from one station to a sec-

ond, a source of current included in said cir-

cuit, a signal associated therewith, an elec-
tromagnet normally under the control of the
first station for causing the display of said
signal, a second electromagnet for destroying
sald control, plug and jack contacts associ-
ated with said circuit, means for completing
a talking circuit through said plug and jack
contacts, an energizing circuit for said second
electromagnet including talking contacts ot
said plug and jack and being normally open
at a second point, and means actuated by

sald first electromagnet to close sald ener-

gizing circuit at said latter point.

3. An electric signaling system comprising
a main circuit extending from one station to
a second, a source of current included in said
circuit, a local circuit having two break-
points, one normally open and the other nor-
mally closed, an electrically actuated signal
included insaid local circuit, means for estan-
lishing a talking circuit between said stations
an electromagnet under the control of the
first station for closing said local circuit at
its normally open point, a second electro-
magnet for breaking said local circuit at its
normally closed point, and an energizing cir-
cuit for said second electromagnet includ-

| ing a portion of said talking circuit and hav-

ing a normally open break-point controlied
v sald first electromagnet. _
4. In an electric signaling system, a circult

| uniting one controlling station with a second,
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a source of current connected in said circuit,
a signal for said circuit, an electromagnet, as-
soclated with said circuit and controlled from
sald first station, normally adapted to display
sald signal when energized, a second electro-
magnet associated with said circuit adapted,

when energized, to prevent the display of .

said signal, an energizing winding for said
second electromagnet connected to a source
of current and normally disconnected from
sald circuit, means controlled by said first
electromagnet adapted, when said magnet is
energized, to divide a limb of said signaling
circuit and include a part thereof in a local
circutt with said energizing winding and
means, controlled at the other of said con-
trolling stations, adapted to cause the ener-
gization of said second electromagnet by cur-
rents flowing over said local circuit when es-
tablished. | .

5. In an electric signaling system, a circuit
uniting one controlling station with a sec-

ond, a source of current connected in said cir-
cuit, a signal for said circuit, an electromag-
net, associated with said circuit and con-
trolled from saidfirst station, normally adapt-

ecd todisplay said signal when energized, a sec-

ond electromagnet associated with said cir-

cuit adapted, when energized, to prevent the
display of said signal, an energizing winding
for said second electromagnet connected to
source of current and normally disconnected

from said circuit, means controlled by said

iirst electromagnet adapted, when said mag-
net 1s energized, to divide a limb of said sig-
nalng circuit and include a part thereof in a
local circuit with said energizinge winding,
means, controlled at the other of said con-
trolling stations, adapted to cause the ener-
gization of said second electromagnet by cur-
rents flowing over said local circuit when es-
tablished and means controlled by said sec-
ond electromagnet adapted, when said mag-
net i1s energized, to unite the parts of said

limb.

6. A telephone system comprising a tele-.

phone line extending from a substation to a
central oflice, a source of current included in
circult with said line, a local circuit having
two break-points, one normally open and the
other normally closed, an electrically actu-
ated signal included in said local circuit, an
electromagnet under the control of the first
circuit for closing said local circuit at its nor-
mally open point, a second electromagnet
tor breaking said local circuit at its normally
closed point, plug and jack contacts associ-

ated with said line, means for completing a

talling circuit through said plug and jack
contacts and an energizing cireuit for said
second electromagnet including talking con-
tacts of said plug and jack and a normally
open break-point controlled by said first elec-
tromagnet.

7. In a telephone exchange system,

' portion of said
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| combination of a signaling circuit having two

controlling stations, a source of current as-
sociated therewith, a signal for said eircuit,
an electromagnet associated with said cir-
cutt adapted normally to display said sienal
when energized, and responsive to currents
controlled from one of said stations, a sec-
ond electromagnet associated with said cir-

cult adapted to prevent the display of said

- signal when energized, an energizing winding
for said electromagnet permanently con-

nected to a source of current and normally
disconnected from said circuit, means con-
trolled by said first electromagnet adapted,
when said magnet is energized, to include a
signaling circuit in circuit
with said winding, a spring-jack associated
with said signaling circuit and a cord circuit
adapted to be connected thereto and means
associated therewith, adapted, upon the con-
nection of said cord-circuit to said spring-
jack, to energize said second electromagnet
py currents flowing through a contact of said
spring-jack and plug over said portion and
through said energizing winding. |

5. In a telephone exchange system, the
combmation of a telephone line connecting a
substation with a switching terminal at the
central office, a signal for said line, a line re-
lay at the central office, and source of curvent
in circuit therewith, associated with said line
and normally adapted to display said signal

In response to currents controlled by the sub-

station switch, a cut-off relay adapted, when
energized, to prevent the display of said sig-
nal, an energizing winding for said cut-off
relay, and source of current in circuit there-
with, normally disconnected from the tele-
phone line and from said connection ter-
minal, switching mechanism associated with
sald line relay adapted, when said relay is
energized, to establish a local cireuit from
sald source of current through the winding of
sald cut-off relay to said connection terminal
including a portion of a limb of the talking
circult of the line, a cord circuit adapted to
be connected to said terminal and ineans
controlled by the connection of said cord
circuit to said terminal, adapted to cause the
energization of said cut-off relay by currents
flowing over said local circuit when estab-
lished.

9. In a telephone exchange system, the
combination of a telephone line connecting s
substation with the central office, and pro-
vided with a terminal thereat, a cord eircuit

at the central office for making connection

with said terminal, a signal for said line, a
ime relay adapted te be energized under the
control of the substation and normally
acapted to display said signal when ener-
gized, a source of current assceianted there-
with, a cut-off relay and source of current in
cireult therewith, associated with said line,

the | adapted, when energized, to prevent the dis-
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play of said signal and normally in mopera- ! vided with a terminal thereat, a cord circuit

tive relation with said terminal, means, con-
trolled by the energization of said line relay,

adapted to establish operative relation be-
tween said cut-off relay and said terminal
and means, controlled by the connection of
said cord circuit with said terminal, adapted
to cause the energization of said cut-off re-
lay when said operative relation is estab-
lished. o -

10. In a telephone exchange system, the
combination of a telephone line connecting &
substation with the central office, and pro-
vided with a terminal thereat, a cord circuit
at the central office for making connection
with said terminal, a signal for said line, a
line relay adapted to be energized under the
control of the substation and normally
adapted to displaysaid signal when energized,
a source of current associated therewith, a
cut-off relay and source of current in circuit
therewith, associated with said line, adapted,
when energized, to prevent the display of
sald signal and normally in inoperative re-

lation with said terminal, means, controlled

0y the energization of said line relay, adapted
to establish operative relation between said
cut-off relay and said terminal, means, con-
trolled by the connection of said cord ecircuit
with sald terminal, adapted to cause the en-
ergization of said cut-off relay when said
operative relation is established, means
whereby the operator may determine the

- 1¢le or busy condition of a tested line, and a
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- gized, to prevent the display of said signal and

-

supervisory signal, associated with said cord
circuit, adapted to be displayed and effaced
under the control of the substation when the
telephone line is switched for conversation.

11. In a telephone exchange system, the
combination of a telephone line connecting 2
substation with the central office, and pro-
vided with a terminal thereat, a cord circuit at
the central office for making connection with
said termingal, a signal forsaid line, a line relay
adapted to be energized under the control of
the substation and normally adapted to dis-
play said signal when energized, a source of
current associated therewith, a cut-off relay
and source of current in circuit therewith, as-
sociated with said line, adapted, when ener-

normally Ininoperative relation with said ter-
minal, means, controlled by the energization
ot said line relay, adapted to establish opera-
tive relation between said cut-off relay and
sala terminal, means, controlled by the con-
nection of said cord circuit with said terminal,
adapted to cause the energization of said cut-

- off relay when said operative relation is es-

60
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tablished and means whereby the operator
may determine the idle or busy condition of a
tested line. . |
12, In a telephone exchange system, the
combination of a telephone line connecting a
substation with the central office, and pro-

at the central office for making connection
with said terminal, a signal for said line, a
ine relay adapted to be energized under the
control of the substation and normally
adapted 4o display said signal when ener-
aized, a source of current associated there-
with, a cut-off relay and source of current
i circult therewith, associated with said line,
aaapted, when energized, to prevent the dis-
play of said signal and normally in inoper-
ative relation with said terminal, means, con-
trolled by the energization of said line relay,
adapted to establish operative relation be-
tween said cut-off relay and said terminal,
means, colitrolled by the connection of said
cord cireuit with said terminal, adapted to
cause the energization of said cut-off relay
when saicl operative relation is established,
and a supervisory signal, associated with said
cord circuit, adapted to be displayed and ef-
raced under the control of the substation
when the telephone line is switched for con-
versation.

13. In a telephone exchange system, the
combination of a telephone line connecting a
substation with the central office and pro-
vided with a terminal thereat, at the central
otfice a cord circuit for malking connection
with said terminal and source of current asso-
clated therewith, a signal for said line, a line
relay and source of currentin circuit therewith
assoclated with said line and normally
adapted to display said signal when the line
circuit 1s closed at the substation to energize
sald relay, a cut-off relay and source of cur-
rent in circult therewith associated with said
line and adapted to prevent the display of
sa1d signal when said relay is energized, a
circult for energizing said cut-off relay nor-
mally 1n inoperative relation with said ter-
minal, switching mechanism associated with
satd line relay adapted when said relay is
energized to establish said circuit as a circuit
local to the central office and in operative re-
lation with said terminal including therein a
portion of the talking circuit of the line and
means associated with said cord ecircuit
adapted when conrection is made with said
terminal and said loecal ecirceuit is established
to energize sald cut-off relay by currents
flowmg over said cord circuit and said local
circuit. _

14. In a telephone exchange system, the

combmation of & telephone line connecting 2

substation with the central office and pro-
vided with a terminal thereat, at the central
office a cord circuit for making connection
with said terminal and source of current asso-
ciated therewith, a signal for said line, a line
relay and source of current in ecircuit there-
with associated with said line and normally
adapted to display said signal when the line
circult 1s closed at the substation to energize

| said relay, a cut-off relay and source of cur-
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rent 1n circuit therewith associated with said !

line and adapted to prevent the display of
sald signal when sald relay is energized, a
circuit for energizing said cut-oft relay nor-
mally in inoperative relation with said ter-
minal, switching mechanism assoctated with
said line relay adapted when said relay 1s en-
ergized to establish said circuit as a circuit
local to the central office and in operative
relation with said terminal mnecluding therein
a portion of the talking circuit of the line,
means associated with. said cord circuit
adapted when connection 1s made with said

terminal and said loeal cireult 1s established

to energize said cut-off relay by currents

flowing over said cord circuit and said local

circuit and switching mechanism associated
with said cut-off 1'eTay adapted when said
relay is energized to establish the talking
circuit of the telephone line.

15. In a telephone exchange system, the
combination of a telephone line connecting
a substation with the central office and pro-
vided with a terminal thereat, at the central
office a cord circult for malking connection
with said terminal and source of current asso-
ciated therewith, a signal for said line, a line
relay and source of current 1n cirecuit there-
with associated with said line and normally
adapted to display said signal when the line

cireuit 1s closed at the substation to energize

sald relay, a cit-oil reiay and source of cur-
rent in circult therewith associated with said
line and adapted to prevent the display of
said signal when sald relay is energized, a
circuit for energizing said cut-off relay nor-

- mally in inoperative relation with sald termi-
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nal, switching mechanism associated with
said line relay adapted when sald relay 1s
energized to establish said circuit as a circuit
local to the central ofiice and in operative
relation with said terminal inciuding therein
a portion of the talling circuit of the line,
means associated with said cord -circult
adapted when connection 1s made with said

terminal and said local cireuit 1s established

to energize said cut-ofl relay by currents
flowing over sald cord circuit and said local
circuit, switching mechanism associated with
sald cut-off relay adapted when sald relay 1s
energized to establisn the talking circuit of
the telephone line, means whereby the oper-
ator may determine the idle or busy condi-
tion of a tested line, a signal controlling elec-
tromagnet assoclated with said cord circuit
and under the control of the substation
switch when the telephone line 1s switched
for conversation, a second signal controlling
electromagnet assoclated with said cord cir-
cuit and energized over circuits establisnhed
by the connection of the cord circuit to the
telephoneline and a supervisory signal jointly
controlied by said two electromagnets.

16. In a telephone exchange system, the
combination of a telephone line connecting

907,581

a substation with the central office and pro-
vided with a terminal thereat, at the centrat
office a cord circuit for maling connection
with sald terminal and source of current asso-
ciated therewith, a signal for said line, a line
relay and source of current 1n circult there-
with associated with said line and normally
adapted to display said signal when the line
circuit is closed at the substation to energize
said relay, a cut-oifl relay and source of cur-
rent in circuit therewith associated with said
line and adapted to prevent the display ol
said signal when saild relay is energized, a
cireult for energizing said cut-off relay nor-
mally in inoperative relation witi said term-
nal, switching mechanism associated with
sald line relay adapted when said relay 1s
energized to establish said circuit as a circuit
iocal to the central office and in operative
relation with said terminal imciuding theremn
a portion of the talling circuit of the hine,
means associated with said cord circult
adapted when connection 1s made with said
terminal and said local circuit 1s established
to energize said cut-oil relay by currents
flowing over said cord circutt and sald local
cireuit, switching mechanism associated with
sald cut-off relay adapted when said relay 1s
energized to establish the taiking circuit of
the telephone hne and means whereby the
operator may determine the idle or busy con-
dition of a tested hine,

17. In a telephone exchange system, the
combination of a teleplione line connecting a
substation with the central office and pro-
vided with a terminal thereat, at the central
office a cord circuit for maxing connection
with said termnal and source of current asso-
clated therewith; a signal for said Iine, a line
relay and source of current in circuit there-
with associated with said line and normally
adapted to display said signai when the line
circult 1s closed at the substation to energize
sald relay, a cut-oil relay and source of cur-
rent 1n circult therewith associated with said
line and adapted to prevent the display of

said signal wien sald relay 1s energized, a
' clrcuit for energizing sald cut-cofl relay nor-
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nal, switching mechanism assoclated with

sald line relay adavnted when said relay is

energized to establish said circult as a circult
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local to the central office and in operative

relation with said terminal including therein

a portion of the talking circuit of the line,
means assoclated with sald cord circuit
adapted when connection 1s made with said
terminal and said local circuit is established
to energize sald cut-off relay by currents
flowing over said cord circuit and said local
circult, switching mechanism associated with
sald cut-off relay adapted when said relay is
energized to establish the talking circuit of
the telephone line, means whereby the oper-
ator may determine the idle or busy condi-

120

130




10

15

20

25

- 30

39

40

49

50

5D

60

65

007,581

tion of a tested line and a signal controlling |

electromagnet associated with said cord cir-
cuit and under the control of tae substation
switch when the telephone line 1s switched

for conversation.

18. In & telephone exchange system, the
combination of a telephone line connecting a
substation with the central office and pro-
vided with a terminal thereat, at the central
office a cord circuit for making connection
with said terminal and source of current as-

sociated therewith, a signal for said lme, a

line relay and source of current in cireult
therewith associated with said line and nor-
mally adapted to display said signal when the
line circuit is closed at the substation to en-
ergize said relay, a cut-off relay and source of
current in circuit therewith associated with
said line and adapted to prevent the display
of said signal when said relay is energizeq, a
circuit for energizing said cut-off relay nor-
mally in inoperative relation with said ter-
minal, switching mechanism associated with
said line relay adapted when said relay 1s en-
ergized to establish said circuit as a cireutt

local to the central office and in operative re-

lation with said terminal including theremn a
portion of the talking circuit of the line,
means associated with said cord circuit
adapted when connection is made with said
terminal and said local eircuilt is established
to energize said cut-off relay by currents

{lowing over said cord circuit and said local

circuit, switching mechanism associated with
said cut-off relay adapted when said relay is
energized to establish the talking circuit of
the telephone line, a signal controiling elec-
tromagnet associated with said cord eircuit
and under the control of the substation
switch when the telephone line is switched
for conversation, a second signal controlling
electromagnet associated with said cord cir-
cuit and energized over circuits established
by the connection of the cord circuit to the
telephone line and a supervisory signal jointly
controlled by said two electromagnets.

19. In a telephone exchange system, the
combination of a telephone line connecting a
substation with the central office and pro-
vided with a terminal thereat, at the central
office a cord-circuit for making connection
with said terminal and source of current as-
sociated therewith, a signal for said line, a
line relay and source of current in circuit
therewith associated with said line and nor-
mally adapted to display said signal when
the line circuit is closed at the substation to
energize said relay, a cut-off relay and source
of current in-ecircuit therewith associated
with said line and adapted to prevent the dis-
play of said signal when said relay 1s ener-
oized, a circuit for energizing said cut-off re-
Jay normally in inoperative relation with said
terminal, switching mechanism associated
with said line relay adapted when said relay

>

is energized to establish said circuit as a cir-

cuit local to the central office and 1 opera-

tive relation with said terminal including
therein a portion of the talking circuit of the
line, means associated with said cord circuit
adapted when connection is made with said
terminal and said local circuit is established
to energize said cut-off relay by currents tlow-
ing over said cord circuit and said local cir-
cult, switching mechanism associated with
said cut-off relay adapted when said relay 1s
energized to establish the talking circuit of
the telephone line and a signal controlling
electromagnet associated with said cord cir-
cuit and under the control of the substation
switch when the telephone line is switched
for conversation. .

20. In a telephone exchange system, the
combination of a telephone line connecting a
substation with a switching terminal at the
central office, a source of current at the cen-
tral office adapted to furnish current for talk-
ing and signaling purposes, a switch at the
substation for controlling the flow of current
over the said line through the substation, at
the central office a cord circuit adapted to
make connection with said switching termi-
nal, an electromagnet associated with said
line having an energizing winding and source

of current in circuit therewith responsive to

currents controlled by the substation switch,
a second electromagnet associated with said
line having an energizing winding and source
of current in circuit therewith and normally
disconnected from said terminal and Irom
said line, a local signaling circult containing
an electrically operated signal and controlied
by said two electromagnets, switching mach-

anism associated with said first electromag--

net normally adapted to cause the display of
said signal when said magnet is energized, to
connect the energizing winding of said second
electromagnet to a contact of said terminal
and to disconnect said contact from the line,
means controlled by said switching mechan-
ism and the connection of said cord circuit
to said terminal adapted to energize the said
second electromagnet and switching mechan-
ism associated with said sscond electromag-
net adapted when said magnet is energized to
prevent the display of said signal and to con-
nect said contact of said terminal to the hne.

21. In a telephone exchange system, the
combination of a telephone line connecting
a substation with a switching terminal at the
central office, a source of current at the cen-
tral office adapted to furnish current for talk-
ing”and signaling purposes, a switch at the
substation for controlling the flow of current
over the said line through the substation, at
the central office a cord circuit adapted to
make connection with said switching termi-
nal, an electromagnet associated with said
line having an energizing winding and source

of current in circuit therewith responsive to.
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currents controlled by the substation switeh,
a second electromagnet associated with said
line having an energizing winding and source
of current in circuit therewith and normally
disconnected from said terminal and from
sald line, a local signaling circuit containing
an electrically operated signal and controlled
by said two electromagnets, switching mech-
anism associated with said first electromag-
net normally adapted to cause the display of
said signal when said magnet is energized, to
connect the energizing winding of said second
electromagnet to a contact of said terminal
and to disconnect said contact from the line,
means controtied by said switching mechan-
1sm and the connection of said cord circuit to
said terminal adapted to energize the said
second electromagnet, switching mechanism
assoclated with said second electromagnet
adapted -when said magnet is energized to
prevent the display of said signal and tocon-

- nect sald contact of said terminal to the line,
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means whereby the operator may determine
the 1dle or busy condition of a tested line, a
signal controlling electromagnet associated
with said cord circuit and under the control
of the substation switch when the telephone
line is switched for
signal controlling electromagnet associated
with said cord circuit and energized over cir-
cutts established by the connection of the
cord circuit to the telephone line and a super-
visory signal jointly controlled by said two
electromagnets.

22. In a telephone exchange system, the
combmation of a telephone line connecting a
substation with a switching terminal at the
central office, a source of current at the cen-

tral office adapted to furnish current for talk-

ing and signaling purposes, a switch at the
substation for controlling the flow of current
over the said line through the substation, at
the central office a cord circuit adapted to
make connection with said switching termi-
nal, an electromagnet associated with said

- line having an energizing winding and source

of current in circuit therewith responsive to
currents controlled by the substation switch,
a second electromagnet associated with said
line having an energizing winding and source

of current in circuit therewith and normally

disconnected from said terminal and from
sald line, a local signaling circuit containing

n eiectrically operated signal and controlled
by said two electromagnets, switching mech-
anism associated with said first electromag-
net normally adapted to cause the display of
sald signal when said magnet is energized “to
connect the energizing winding of said sec-
ond electromagnet to a contact of said termi-
nal and to disconnect said contact from the
line, means controlled by said switching
mechanism and the connection of said cord

circutt to said terminal adapted to energize
the said

conversation, a second

second  electromagnet, switching |

907,581

| mechanism associated with said second elec-

tromagnet adapted when said magnet is
energized to prevent the display of said sig-
nal and to connect said contact of said termi
nal to the line and means whereby the oper-

ator may determine the idle or busy condi-

tion of a tested line.

70

23. In a telephone exchange system, the

combination of a telephone line connecting a
substation with a switching terminal at the

central office, a source of current at the cen-

tral office adapted to furnish current for
talking and signaling purposes, a switch at
the substation for controlling the flow of cur-
rent over the said line through the substa-
tion, at the central office a cord circuit adant-
ed to make connection with said switching
terminal, an electromagnet associated with
sald line having an energizing winding and
source of current in circuit therewith resSPOon-
sive to currents controlled by the substation
switch, a second electromagnet associated
with said line having an energizing winding
and source of current in circuit therewith and
normeaily disconnected from said terminal
and from said line, a local signaling eircuit
contaming an electrically operated signal and
controlled by said two electromagnets,

switching mechanism associated with said

st electromagnet normally adapted to

cause the display of said signal when said

magnet 1s energized, to connect the energiz-
mg winding of said second electromagnet to
a contact of said terminal and to disconnect
sald contact from the line, means controlled
by said switching mechanism and the con-
nection of said cord circuit to said terminal
adapted to energize the said second electro-
magnet, switching mechanism associated

with said second electromagnet adapted

when said magnet is energized to prevent the

display of said signal and to connect said con-
tact of said terminal to the line, means
whereby the operator may determine the
1dle or busy condition of a tested line and a
signal controlling electromagnet associated
with said cord circuit and under the contiol
of the substation switch when the telephone
line 1s switched for conversation.

24. In a telephone exchange system, the
combination of a telephone line connecting a
substation with
central office, a source of current at the cen-
tral office adapted to furnish current for
talking and signaling purposes, a switch at

the substation for controlling the flow of cur-

rent over the said line through the substa-
tion, at the central office a cord circuit adapt-
ed to make connection with said switching
terminal, an electromagnet associated with

sald line having an energizing winding and

source of current in circutt therewith respon-

sive to currents controlled by the substation

switch, a second electromagnet associated
with said line having an energizing winding

a switching terminal at the
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and source of current in circuit therewith and | electromagnet associated with said cord cir-

normally disconnected from said terminal
and from said line, a local signaling circuit
containing an electrwa,lly operated signal and
controlled by said two eleetromegnets
switching mechanism associated with said
first electromagnet normally adapted to
cause the dlepley of said signal when said
magnet 1s energized, to connect the ener-
gizing winding of said second electromagnet

to a eonteet of said terminal and to discon-
nect said contact from the line, means con-

trolled by said switching mechanism and the
connection of said cord circutt to said termi-

nal adapted to energize the said second elec-
tromagnet, smtehuw mechanisn associated

with said second electromagnet adapted | ¢

when sard magnet 1s energized to prevent the
display of said signal and to connect said
contact of said terminal to the line and a
signal controlling electromagnet associated
with said cord circuit and under the control
of the substation switch when the telephone
line 1s switched for coeveleetlen

25. In a telepnone excnange system, the
combination of a telephone line connecting
a substation with a switening terminal at
the central office, a source of current at the
central office adapted to furnish current for
talking and signaling purposes, a switch at
the substation for controliing the flow of

current over the said line terougﬂ the sub-

station, at the central office a cord circuit
edepted to make connection with said
switching terminal, an electromagnet asso-
ciated with said line having an energizing
winding and source of current in circult
therewith responsive to currents controliled
by the substation switch, a second electro-
magnet associated with said line having an
energizing winding and source of current in
circuit therewith and normally disconnected
from said terminal and from said line, a
local signaling ecircuit containing an elec-
trically eperated signal and con itrolled b v
sald two electromagnets, switching mechan-
ism associated
normally adapted to cause the dlepley of
sald signal when said magnet is energized,
te connect the energizing winding of said

econd electromagnet to a contact of said
termmal and to disconnect said contact
from the line, means controlled by said
switching mechanism and.the eo*nﬁection of

said cord circuit to said terminal adapted '

to energize the said second eleetremagnet
ewitehinﬂ' mechanism associated with said sec-
ond electr omagnet eda,pted whensaid magnet
1s energized to prevent the display of said sig-

nal and to connect said contact of said ter-
minal to the line, a signal controlling elec-
tromagnet associated with said cord circuit
and under the control of the substation

Wlth Se1d first electrome.ﬂ'net

|

]
|

cult and energized over circuits established
by the connection of the cord circuit to the
telephone line and a supervisory signal

]emtly controlled by said two electro-
meﬂnete

26. In telephone exchange system, the

‘combination of & telephone line connecting

a substation with a terminal at the centr al
office, a cord circuit at the central office for
making connection witn said terminal, and
a source of current associated therewith, a
signal for said line, a line relay and source of
current in circuit therewith associated with
sald line and nelmally adapted to display

'eeld sienal when the line circuit is closed at

the substation to energize said relay, a cut-
off relay and source of current in cireuit
therewith associated with said line and
adapted to prevent the display of said signal
when said relay 1s energized, a normelly‘
open contact In a circuit t_mtemlm'ﬁr from
said relay to said terminal, means controlled
by sald line relay, edepted to close said con-
tact when said line 1"el@y is energized and
means assoclated with said cord ecircuit
adapted to energize said cut-of

‘relay over a
circuit established by the

closure of said
contact and the connection of said cord cir-
cult with said terminal.

27. In a telephone exchange system, the
combination of a telephone line connecting a
substation with a terminal at the central of-
fice, a cord circuit at the central office for
making connection with said terminal, and a
source of current associated therew1th a slg-
nal for said line, a line relay and source of
current 1n circult therewith associated with
sald line and normally adapted to display
said signal when the lme circuit 1s closed at
the substation to energize said relay, a cut-
off relay and source of current in cireuit
therewith associated with sald hne .and
adapted to prevent the display of said signal
when said relay is energized, a normally open
contact 1n a circuit eﬂitendmg from said reIlaﬁr
to said terminal, means controlled by said
line relay, adapted to close said contact when
said line relay is energized, means associated
with said cord circuit edepted to energize
sald cut-oif relay over a circuit established by

the closure of said contact and the connection

of said cord circuit with said terminal, means
whereby the operator may determine the idle
or busy condition of a tested line and a signal
controlling electromagnet associated with
said cord cireuit and under the control of the
substation switch when the telephone line 1s
switched for conversation.

28. In a telephone exchange system, the
combination of a telephone line connecting a
plurality of substations with the central of-
fice and provided with a terminal thereat, at

switch when the telephone line 1s switched | the central office a cord circuit for making
5 for conversation, a second signal controlling | connection with said terminal, and a source
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of current associated therewith, a signal for | ciated with said line and adapted to prevent
the display of said signal when said relay is

sald line, a line relay and source of current in
circult therewith associated with said line
and normally adapted to display said signal
when the line circuit is closed at 2 substation
to energize said relay, a cut - off relay and
source of current in circuit therewith asso-
ciated with said line and adapted to prevent
the display of said signal when said relay is
energized, a normally open contact in a cir-
cult extending from said relay to said termi-
nal, means controlled by said, line relay,
adapted to close said contact when said line
relay 1s energized, means associated with said
cord circult adapted to energize said cut-off
relay over a circuit established by the closure
of said contact and the connection of said
cord circult with said terminal, means where-
by the operator may determine the idle or
busy condition of a tested line, a signal con-
troliing electromagnet associated with said
cord circult and under the control of the sub-
station switch when the telephone line is
switched for conversation and means where-
by the operator may selectively signal each
of said pﬁlmlity of substations.

- 29. In a telephone exchange system, the
combination of a telephone line connecting a
plurality of substations with the central of-
fice and provided with a terminal thereat, at
the central office a cord circuit for making
connection with said terminal, and a source
ol current associated therewith, a signal for
sald line, a line relay and source of current in
circult therewith associated with said line
and normally adapted to display said signal
when the line circuit is closed at a substation
to energize saild relay, a cut-off relay and
source of current i circuit therewith asso-
ciated with said line and adapted to'prevent
the display of said signal when said relay is
energized, a normally open contact in a cir-
cuit extending from said relay to said termi-
nal, means controlled by said line relay,
adapted to close said contact when said line
relay 1s energized, means associated with said

cord circult adapted to energize said cut-off

relay over a circult established by the closure

- of said contact and the connection of said
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cord circuit with said terminal and means
whereby the operator may selectively signal
each of said plurality of substations.

30. In a telephone exchange system, the
combination of a telephone line connecting a
plurality of substations with the central of-
fice and provided with a terminal thereat, at
the central office a cord circuit for making
connection with said terminal, and a source
of current associated therewith, a signal for
said line, a line relay and source of current in
circult therewith associated with said line
and normally adapted to display said signal
when the line circuit is closed at a substation
to energize said relay, a cut-off relay and

energized, a normally open contact inn a cir-
cutt extending from said relay to said termi-
12l, means controlled by said line relay,
adapted to close said contact when said line
relay is energized, means associated with said

cord circuit adapted to energize said cut-off

relay over a circuit established by the closure

oi sald contact and the connection of said
cord circult with said terminal, a signal con-

trolling electromagnet associated with said

cord circuit and under the control of the sub-
station switch when the telephone line is
switched for conversation and means where-

by the operator may selectively signal each

of said plurality of substations.

31. A telephone system comprising a tele-

phone line extending from a substation to a
central office, a two-contact connection ter-
minal therefor, a two-strand cord and plug
for making connection to said line, a signal
assoclated with said line, means for sup-
pressing sald signal, and means under the
control of the subscriber for placing said sup-
pressing means under the control of the op-
erator by closing a eircuit extending out
over one line limb and back over the other.
32. A telephone system comprising a tele-

phone line extending from a substation to a

central office, a two-contact connection ter-
minal therefor, a two-strand cord and plug
for making connection to said line, a signal
assoclated with said line, means for display-

‘ing said signal, means for effacing said signal
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and means under the control of the sub-

scriber for placing said effacing means under
the control of the operator.

33. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a two-contact connection ter-

minal therefor, a two-strand cord and plug
for making connection to said line, a signal

assoclated with said line, means under the
control of the subscriber for displaying said
signal, means for effacing said signal, and

means under the control of the subseriber for.
o sald effacing means under the control

placing
of the operator.

34. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a two-contact connection ter-
minal therefor, a two-strand cord and plug
for making connection to said line, a signal
associated with said hine, means for display-
g sald signal, means for eff
means under the control of the subseriber for
actuating said displaying means and means
under the control of the subscriber for plac-
g said effacing means under the control of
the operator.

35. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a two-contact connection ter-

source of current in circuit therewith asso- | minal therefor, a two-strand cord and plug

acing said signal,
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for making connection to said line, a signal
associated with said line, means for display-
ing said signal, means for effacing said signal,
means under the control of the subscriber for
actuating said displaying means and means
under the control of the subscriber for simul-
taneousty placing said effacing means under
the control of the operator.

36. A telephone system comprising a tele-
phone line extending from a substation to a

~central otfice, a two-contact connection ter-
~minal therefor, a two-strand cord

and plue
for making connection to sajd line, sienal-
controlling electromagnets. means under the

control of the subscriber for energizing one

of sald electromagnets, mesans responsive to
sald energization to display & sional and to
place the second electromagnet under the
control of the operator and means responsive
to the energization of said second electro-
magnet to efface said signal.

37. 4 telephone system comprising a tele-
phone line extending from a substation to
a central office, a two-contact connection
terminal therefor, a two-strand cord and
plug for making connection to said line, a
signal-controlling electro-magnet, a second
signel-controlling electromagnet normally
heyond the control of the operator, means
under the control of the subseriber for ener-
gizing the former electromagnet, means re-

sponsive to said energization to display a

signal and to complete a path for eurrent
from said terminal connection through the
winding of said second electromagnet, means
under the control of the operator for com-
pleting a circuit including said path to ener-
g1ze said second electromagnet and means
responsive to such energization to eface said
signal. | | ' -

38. A telephone system comprising a tele-
phone line extending from a substation to a
central office, multiple connection terminals

therefor, a signal associated with said line,
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means for suppressing said signal, an im-

pedance associated with said line at a point

mmtermediate of the connections of said ter-
minals to said line and the substation, and
means under the control of the operator for
completing a circuit through said impedance
and placing said suppressing means under
the control of the subseriber.

39. A telephone system comprising a tele-

phone line extending from a substation to a

central office, multiple terminals therefor,
grounded branch connected to one limb of
said line intermediate of the connections of
sard terminals to said line and the substa-
tion, means under the control of the operator
for closing a circuit at one of said terminals
through said grounded branch, an rpedance
included in said grounded branch whereby
all of the said multiple terminals are main-
tamned at substantially the same potential
means for holding conversation over said

ﬂa &ris
M
!

line, and means for breaking said grounded
branch when said line is switched for con-
versation. o

40. A telephone system comprising a tele-
phone line extending from a substation to a
central office, multiple connection terminals
therefor, a signal associated with said line,
means for suppressing said signal, means
under the control of the operator for closing
a circuit at one of said terminals over the

~connecting limb to a point beyond the points

~n

of connection of the other terminals to said
limb to partially establish the conditions
necessary to the operation of said sional
suppressing means, an impedance in said
circuit beyond said points of connection
whereby all of said terminals are maintained
at substantially the same potential, and
means under the control of the subscriber for
completing the condition necessary to the
operation of said signal-suppressing means.
41. A telephone system comprising a tele-

phone line extending from a substation to a

ceniral office, two-contact multinle connec-
tion terminals therefor, a two strand cord
and plug for making connection to said ter-
minals, a signal associated with said line,
electromagnetically actuated means for SUP-~

pressing said signal, an impedance associated

with said line beyond the points of connec-
tion of the connection terminals thereto,
means operative upon the connection of a
plug to a connection terminal to close a cir-
cuit through said impedance to render there-
by the multiple terminals of like potential
and to establish part of the conditions neces-
sary to the energization of said signal-sup-
pressing means, and means under the con-
trol of the subscriber for establishing the re-
mainder of said conditions and moditying
the connections of said impedance.

42. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a two-contact connection ter-
minal therefor, a two-strand cord and plug
for making connection to said terminal, a
signal associated with said line, electromag-
netically actuated means for suppressing
said signal, means under the control of the
operator for completing a portion of the cir-
cuitt necessary to the energization of said
electromagnetically actuated means, and
means under the control of the subseriber

i‘}’

43. A teleplione system comprising a tele-
phone line extending from a substation to
central office, a two-contact connection ter-
minal therefor, a two-strand cord and plug
for making connection to said terminal, a
signal associated with said line, electromag-
nets for controlling said signal means re-
sponsive to the energization of one of said
electromagnets to suppress said signal,
means unaer the control of the operator for

completing a portion of the cireuit NECessary
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to the energization of said suppressing elec-
tromagnet, means responsive to the ener-
oization of the other electromagnet to com-
plete the remainder of said circuit, and means
for energizing said other electromagnet.

44. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a two-contact connection ter-

minal therefor, a two-strand cord and plug

for making connection to said terminal, a

signal associated with said line, electromag-

nets for controlling said signal, means re-
sponsive to the energization of one of said
clectromagnets to suppress said signal, a
source of current, means under the control of
the operator for connecting said source ot
current to said terminal, means responsive to
the energization of the other electromagnet
to connect the winding of said first electro-
magnet to said terminal to cause 1ts ener-
gization, and means for energizing said sec-
ond electromagnet.

45. A telephone system comprising a tele-
phone line extending from & substation to &
central office, a two-contact connection ter-
minal therefor, a two-strand cord and plug
for making connection to said terminal, a
sional associated with said line, electromag-

nets for controlling said signal, means re-’

sponsive to the energization of one of said
electromagnets to suppress said signal, a
source of current, means under the control
of the operator for connecting said source of.
current to said terminal, means responsive
to the energization of the other electromag-
net to connect the winding of said first elec-
tromagnet to said terminal to cause 1ts ener-
oization, and means under the control of the
subscriber for energizing said second electro-
magnet. |

46. A telephone system comprising a tele-
phone line extending from a substation to &
central office, an impedance connected to
one limb of said line, means for removing
said impedance from sald line and means
under the control of the subscriber for plac-
ing said impedance-removing means under
the control of the operator.

47. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a signal associated with said
Jine, an impedance connected to one limb of
said line, means for removing sald impedance
from said line, means under the control of the
subscriber for displaying said signal and
placing said impedance-removing means
under the control of the operator.

48. A telephone system comprising a teie-
phone line extending irom a substation to a
central office, a signal associated with said
line, an impedance connected to one limb oi

said line, means under the control of the

subsecriber for displaying said signal, means
for effacing said signal, means for removing
said impedance from said line and means

|
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under the control of the subscriber for plac-

ing said signal-effacing means and impe-
dance-removing means under the control of
the operator. | o

49. A telephone system comprising a tele-
phone line extending from a substation to a
central office, an impedance connected to
one limb of said line, two electromagnets,
means responsive to the energization of one
of said electromagnets to remove said 1m-
pedance from said line, means responsive to
the energization of said second el%cti‘omag—
net to place the energization of said first
electromagnet under the control oi the op-
erator, and means for energizing said second
electromagnet. L

50. A telephone system comprising a tele-
phone line extending from a substation to &
central office, an impedance connected to
one limb of said line, two electromagnets,
means responsive to the energization oi one
of sald electromagnets to remove said 1m-
pedance from said line, means responsive to
the energization of said second electromagnet
to place the energization of said first electro-

magnet under the control of the operator,

and means under the control of the sub-
seriber for energizing said second electro-
magneat.

51. A teleplhione system comprising & tele-

phone line extending from a substation to &
central office, an uapedance connected to
one limb of said line, two electromagnets,
means responsive to the energization oi one
of said electromagnets to remove said 1m-
pedance from said line, means responsive to
the energization of said second electromag-
net to display a signal and to place the ener-
oization of said first electromagnet under tae
control of the operator, and means for ener-
oizing said second electromagnet. '
52. A telephone system comprising a tele-
phone line extending from a sukstation to a
central office, a signal associated with said
line, an impedance connected to one limb of
said line, two electromagnets, means re-
sponsive to the energization of one of said
electromagnets to efface said -sigral, when
displayed, and to remocve sald impedance
from said line, means responsive to the ener-
oization of said second electromagnet to dis-
play said signal and to place the energization
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of said first electromagnet under the control

of the operator, and means for energizing
sald second electromagnet. ' '

53. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a signal associated with said
line, an impedance connected to one limb of
sald line, two electromagnets, means respon-
sive to the energization of one of said electro-
magnets to eflace said signal, when dis-

125

played, and to remove said impedance from

said line, means responsive to the energiza-

tion of said second electromagnet to dispiay
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said signal and to place the energization of
said first electromagnet under tne control of
the operator, and means under the control of
the subscriber for energizing sald second
electromagnet. | _ o

54. A telephone system comprising a tele-
phone line extending from a substation to a
central office, an impedance connected to one
limb of said line, means for removing said
impedance from said line and means under
the control of the operator for placing said
impedance-removing means tnder the con-
trol of the subsecriber. '

55. A telephone system comprising a tele-
phone line extending from a substation to a
central oflice, an 1impedance connected to one
limb of said line, electromagnetically actu-
ated means for removing sald impedance
irom said line, means under the control of the
operator for establishing part of the condi-
tions necessary to the energization of said
electromagnetically actuated means, and
means tnder the control of the subseriker for
establishing the remainder of said conditions.

56. A telephone system comprising a tele-
phone line extending from a substation to a
central office, an impedance connected to one
itmb of said line, electremagneticaily actu-
ated means for removing sald 1mpedance
from said line, means under the control of tie
operator for completing a portion of the cir-
cult necessary to the energization of said
electromagnetically actuated means, and
means under the control of the sukserber for
completing the remainder of said cireuit.

57. A telepiione system comprising & tele-
pnone iine extending from a substation to a

central ofiice, an 1mpedance connected to one.

limb of said line, two electromagnets, means
responsive to the energization of one of said
electromagnets to remove sald 1mpedance
from said hne, means under the control of the
operator for completing a portion of the cir-

cult necessary to the energization of sald

impedance-removing electromagnet, means
responsive to the energlzation of the other

~electromagnet to complete the remainder of
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said circuit, and means for energizing said
otner electromagnet. | '

58. A telephone system comprising a teie-
nnone line extending from a sulbstation to a

central office, an 1impedance connected to one

iimb of said iine, two electromagnets, means
responsive to tiie energization of one of said
electromagnets to remove sald impedance
from said line, means under the control of the
operator for compieting a portion of the cir-
cuit necessary to the energization of said
impedance-removing electromagnet, means
responsive to the energization of the other
electromagnet to compiete the remainder of

sald circvit, and means under the control of

the subscriber for energizing said other elec-

tromagnet.

59. A telephone system comprising a tele-

15

phene line extending from a substation to a

central office, a signal associated with said
fine, an impedance connected to one limb of
said line, means for suppressing said signal,
means for removing sald impedance Irom
sald line, and means under the contro! of the
operator for placing tire said signal-suppress-
ing means and lmpedance-removing means
under the control of the sukseriber.

60. A telephone system coinprising a tele-

phone line extending from a substation to a

central office, a signal associated with said
line, an 1mpedance connected to one Iimp ol
said line, electromagnetically actuated means
for suppressing said signal and renioving said
impedance from said line, means under the
contro! of the operator for establishing part
of the conditions necessary to the energiza-
tion of said electromagnetically actuated
means, and means under the control of the
subscriber for establishing the remainder ol
said conditions. |

61. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a signai associated with said
line, an immpedance connected to one limb of
said line, electromagnetically actuated means
for suppressing said signal and removing satd
mmpedance from said line, means under the
control of the operator for completing a por-
tion of the eircuit necessary to the energiza-
tion of said electromagnetically actuated
means, and means under the control of the
operator for completing the remainder of
sald e1rcutlt.

62. A telephone system comprising a tele-

phone line extending from a substation®o =

central office, a signal asseciated with saia
line, an impedance connected to one mb of
sald line, two electromagnets, means respon-
sive to the energization of one of said electro-
magnets to suppress said signal and to re-
move said impedance from said line, means
under the control of the operator to coin-
plete a portion of the circuit necessary to the
energization of said signal-suppressing and
Impedance-removing electromagnet, means
responsive to the energization of the other
electromagnet to complete the remainder of
said circuit and means for energizing said
other electromagnet. |

63. A telephone system comprising a tele-
phone lme extending from a substation to a
central office, a signal asscciated with said
line, an impedance connected to one hmb of
said line, two electromagnets, means respon-
sive to the energization of one of said electro-
magnets to suppress said signal and to re-

move said impedance from said hine, means

under the control of the operator to complete

a portion of the circuit necessary to the en-

ergization of said signal-suppressing and im-
pedance-removing electromagnet, means re-
sponsive to the energization of the other elec-

tromagnet to complete the remainder of said
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circuit and means under the control of the | eral control of the subscriber and operator

subscriber for energizing said other electro-
magnet.

64. A telephone system comprising a line
extending in two limbs between two stations,
a signal associated therewith, electromag-
netically actuated means for normally con-
trolling the display of said signal, electromag-
netrcally actuated means for destroying said
control, controlling means for said latter
electromagnetically actuated means under
the control of said former electromagnet-
ically actuated means and means for inter-
rupting the continuity of one of said line
limbs upon the actuation of said control
means.

65. A telephone system comprising a line
extending in two limbs between two stations,
a signal associated with said line, a relay for
normally controlling the display of said sig-
nal, a second relay for destroying said con-
trol, controlling means for said second relay
under the control of said first relay and
means for mterrupting the continuity of one
of said line limbs upon the actuation of said
control means.

66. A telephone system comprising a line
extending in two limbs between two stations,

a signal associated with said line, a relay for

normally controiling the display of said sig-
nal, a second relay for destroying said con-

- trol, means for closing a break-point in the
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circult of said second relay in response to the
energization of said first relay and means for
interrupting the continuity of one of said line
limbs upon the actuation of said latter means.

67 A telephone system comprising a tele-
phone line extending between two stations, a
signal associated therewith, electromagnetic-
ally actuated means for normally controlling
the display of said signal, electromagnetic-
ally actuated means for destroying said con-
trol, means under the several control of both
stations to establish a portion of an ener-
gizing circuit for said latter means, and
means under the sole control of one station
to complete said circuit.

68. A telephone system comprising a tele-
phone line extending from a substation to a
central oflice, a line signal associated there-
with, electromagnetically actuated means
tor normally controlling the display of said
signal, electromagnetically operated means
for destroying said control, means under the
several control of the subscriber and oper-
ator for establishing a portion of an ener-
gizing  circuit for said latter means, and
means under the sole control of the operator
for completing said eircuit. '

69. A telephone system comprising a tele-
phone line extending from a substation to a
central oflice, a line sional associated there-
with, a line relay for normally controlling
the display of said signal a cut-of relay for

g

65 destroying said control, means under the sev- | relay

for establishing a portion of an energizing

circuit for said cut-off relay, and means un-

der the sole control of the operator for com-

pleting said circuit. .

70. A telephone system comprising & tele-

phone line extending from a substation to a

central ofiice, a line signal at said central of-

fice, a line relay controllable over said line to
cause the display of said signal, a cut-off re-

lay for destroymg said control, means re-

sponsive to the actuation of said line relay
by said control to complete a portion of a cir-
cuit local to the central office for energizing
sald cut-off relay, and means under the sole
control of the operator for completing said
local energizing circuit. '

71. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a line sienal associated there-
with, a line relay for normally controlling
the display of said signal, a cut-off relay for
destroying said control, means under the sev-
eral control of the subscriber and operator
for actuating said line relay, means actuated
by said line relay for establishing a portion of
an energizing circuit for said cut-off relay,

and means under the sole control of the op-

erator for completing said circuit.

72. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a line signal associated there-
with, a line relay for controlling the display
of said signal, normally included in circuit
with said line and under the control of the
subscriber, a cut-off relay in a branch from
sald line and operative to destroy said con-
trol by interrupting the circuit of said line re-
lay, a link-circuit for making connection to
sald line, means for holding conversation
over said lme and link-circuit, means oper-
ative after the connection of said link- cir-
cutt to said line both to complete an ener-
gizing circuit for said line relay and to close a
portion of an energizing circuit for said cut-
oil relay, and means actuated by said line re-
lay to complete the said cut-off relay circuit.

73. A telephone system comprising a tele-
phone line extending from a substation to a
central oilice, a line signal associated there-
with, a line relay for controlling the display

of sald signal, normally included in circuit

with said line and under the control of the
subscriber, a cut-off relay in a branch from
said line and operative to destroy said con-
trol by interrupting the circuit of said line
relay, a link-circuit for making connection to
satd line, means for holding ecenversation
over said hne and link-circuit, means oper-
ative after the connection of said link-cireuit
to said line both to complete an energizing
circult for the line relay mcluding a portion
of one connected line limb and to close a por-
tion of an energizing circuit for said cut-off
including a portion of the other con-
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nected line limb, and means actuated by said
line relay for completing said cut-ofl relay
circult. B | _ |

 74. A telephone system comprising a tele-
phone line extending between two stations,
a signal associated with sald line at one of
sald stations, electromagnetically actuated
means for normally controlling the display

of said signal, electromagnetically actuated

means for destroying said control, means
under the several control of both stations

“to complete a portion of a circuit local to the

station at which the signal is located for

energizing said latter means, and means

15

20

under the sole control of one station to com-

plete said local energizing circuit.
- 75. A telephone system comprising a tele-
phone line extending from a substation to a

central office, a line signal associated there-

with, electromagnetically actuated means
for normally controlling the display of said
sicnal, electromagnetically actuated means
for destroying said control, means under
the several control of the subscriber and

95 operator for completing a portion of a eir-
~ cuit local to the central office for energizing

30

said latter means, and means under the sole
control of the operator for completing said
local energizing circuit.

76. A telephone system comprising a tele-
phone line extending from a substation to a

LG

central office, a line signal associated there-
with, a line relay for normally controlling

' the display of said signal, a cut-off relay for

destroying said control, means under the
several control of the subscriber and operator
for completing a portion of a circuit local
to the central office for energizing said cut-
off relay, and means under the sole control
of the operator for completing said local
energizing circuit. | '

77. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a line signal associated there-
with, a line relay for normally controlling
the display of said signal, a cut-off relay for
destroying said control, means under the
several control of the subscriber and operator
for actuating said line relay, means actuated
by said line relay in response to the exercise

a circuit local to the central oflice Tor ener-
oizing said cut-off relay, and means under the

sole control of the operator for completing
sald circuit.

In witness whereof, I hereunto subscribe .

my name this 12th day of November, A. D.,
ALFRED H. DYSON.
Witnesses:

H. G. WEBSTER,
L. D. KELLOGG.

| 1904.
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of either control for completing & portion of
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