: Patented May 8, 1900.
C. E. SCRIBNER & F. R. McBERTY.
SIGNAL FOR TELEPHOMNE TRUNK LINES.

(Application filed May 21, 18968.)

No. 649,078.

(No Model.)

ﬁ q
13
2
p?
- p"lz
20 °
13
18 o
21
|
VOV
z %
16

s =
| o
o, | x
e
et Ll =
i £
ﬂ — - T
&
™

Witnesses: Inventors:

%W Auancar! Ty ﬁ WM Ao

THE NORR:S PETERS CO., PHOTG-LITHO.. WASHINGTON, O, C.




I0

15

20

25

30

35

-
40,

45

50

S ——

UNITED STATES

PatENT OFFICE.

CHARLES E. SCRIENER OF CHICAGO, AND FRANK R. McBERTY, OF
DOWNER’S GROVE, ILLINOIS, ASSIGNORS TO THE WESTERN ELEC-
TRIC COMPANY, OF CHICAGO, ILLINOIS.

SIGNAL FOR TELEPHONE TRUNK-LINES.

SPECIFICATION forming part of Letters Patent No, 649,078, dated May 8, 1900.
Application filed May 21,1898, Serial No, 681,288, (No model.)

To all whom it may concerm:

Beit known that we, CHARLES K. SCRIBNER,
residing at Chicago, in the county of Cook,
and FRANK R. MCBERTY, residing at Down-
er’s Grove, in the county of Du Page, State
of Illinois, citizens of the United States, have
invented a certain new and useful Improve-
ment in Signals for Telephone Trunk-Lines,
(Cases Nos. 470 and 66,) of which the follow-
ingisa full, clear, concise, and exact descrip-
tlon

The invention concerns interoffice trunk-
lines of telephone-exchange systems; and it
consists in a secheme of signals for the incom-
ing terminalsof such trunk-lines to attain in-
creased efficiency and reliability in the vari-
ous operations involved in making connee-
tion between subscribers’ lines by means of
interoffice trunk-lines and in new and sim-
plified mechanism for the operation of such
signals.

Trunk-lines between offices of telephone-
exchanges are commonly employed to extend
connections from ecalling lines in a particu-
lar office to called lines in another office, the
extension of connections in the reverse direc-
tion being accomplished by means of other
groups of trunk-lines. The terminal of the
trunk-line designed for connection with a
calling-subscriber’s line is commonly desig-
nated the “outgoing” terminal, and the op-
erator who makes connection between the
calling line and the trunk-line is known in
this function as the ‘‘supervising” or A op-
erator. Theotherterminal of the trunk-line,
designed to be united with the line to the sta-
tion called for, is named the *‘incoming ” ter-
minal, the operator having charge of thatter-
minal being known as the “‘incoming” trunk
or B operator. Thefunctions of the A opera-
tor consist in answering the call of a calling
line, making connection therefrom to the
trunk-line, instructing the B operator to make
connection from the trunk-line to the line
called for, supervising the connection while
it exists, and disconnecting the trunk-line
from the subsecriber’s line when conversation
is finished. The funections of the B operator
consist in testing the line called for, assign-
ing to the ‘A operator the trunk to be used in

completing the connection, uniting the trunk-

line with the line called for, ringing the bell

at the called station, and breaking the con-

nection of the trunk-line with the called line

in response to suitable signals. It is essen- 55

tial to efficient operation on the part of the °

B operator that the latter be provided with a

peremptory clearing-out signal controlled by

both the called subseriber and the A operator.
The present invention applies particularly 6o

"| to trunk-lines whose incoming terminals are

located in switchhoards provided with auto-
matic line-signals controlled incidentally in
the use of the substation-telephones. The
outgoing terminals of the same trunk-lines 65
may besituated in switchboards having either
such automatically-controlled signals or the
usual annuneciators. In general in exchange
systems comprising both the so-called ““mag-
neto” lines and ‘‘auntomatic-signal” lines dis- 7o
connection should be effected in response to
the automatic signal in preference to that of
the annunciator, inasmuch as the automatic
signal is a certain indication of the discon-
tinuance of conversation, while the operation %3
of the annunciator results from a voluntary
act on the part of a subscriber, which is fre-
quently neglected. In following sueh prac-
tice, however, it is desirable that the discon-
nection-signal before the B operator be con- 8o
trolled both by the called subscriber and by
the A operator, and, further, that a guard-
signal be provided to prevent the reassign-
ment of a trunk-line whose incoming termi-
nal has been disconnected from a ealled line, 83
whileitsontgoingterminal remains conneeted
with the calling line.

The object of this invention is comprehen-
sively to provide such clearing-out and guard
signals for the B operator, together with such go
other signals as are desirable in meeting cer-
tain emergencies which arise in the process
of making and supervising connections be-
tween lines, with mechanism for operating the -
signals, means for connecting and disconnect- 93
ing the testing-telephone and for applying
and withdrawing the calling current; and it
consists in apparatus and simplified circuits
whereby these ends are attained in a highly-
efficient manner. 100
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The invention isillustrated in the attached
drawing;which represents two telephone-lines
entering switchboards in different offices, a
trunk-line between the switchboards, and
means for making connection between either
terminal of the trunk-line and/the correspond-
ing subscriber’s line in the same office, the
trunk-line being provided with our improved
circuits and apparatus.

The office A is assumed to be the center of
lines provided with annunciators for opera-
tion by means of magneto call-signals, while
the office B forms the centerof lines furnished
with automatic signals and means for oper-
alingthem. Theapparatusatthesubstation
C of office A comprises a transmitting-tele-
phone d, a receiving-telephone d'; a call-bell
d? a generator d® of ealling-current, and a
switch d* for connecting either the signaling
apparatus or the telephones with the line-cir-
cuit. The line conduectors 1 and 2 from these
appliances are led to the line-contacts of a
spring-jack e in the switchboard in office A,
from which point they are normally extended
toincludeanannunciator £, Theswitchboard
is furnished with the usual pairs of connect-
ing-plugs g and g’, united by a plug-circuit 3
4. - With the plug-circuit are associated a
clearing-out annunciator g* and a listening-
key g° for connecting the operator’s telephone
h with the plug-circuit, The substation C'is
likewise furnished with telephones dand ', a
call-bell ¢%, and a telephone-switeh d* for clos-
ing the circuit through the telephones while
the latter are in use. The call-bell isin a
permanently-closed bridge of the line-cireuit,
which, however, is broken as respects con-

‘tinuous eurrents by condenser %, interposed

init. Thus the circuit of the lineis complete
at the substation C' only while the telephone
is in use. Line conduectors 5 and 6 lead from
this apparatus to the line-terminals of spring-
jacks e in the switechboard, whence they are
extended through the normally-closed switch-
contacts of a cut-off relay ' to the poles of a
calling-batteryf% A relay f3is interposed
in conduetor 6, which controls a secondary
line-signalf, associated with one of the spring-
jacks e. The magnet of the cut-off relay /'
is located in a grounded conductor 7, which
terminates in normally-open contact-pieces ¢’
of the spring-jacks of the line.

The interoffice trunk-line 8 9 terminates at
the office A in a spring-jack I, having contact
parts adapted to codperate with the plugs ¢’
in the switchboard at that office to extend the
plug-circuit 3 4 into union with the trank-
line 8 9. The trunk-line terminates at the B3
office in a plug %', which is adapted for use
with the spring-jacks e of lines in the switeh-
board at that office. The trunk-lineis, how-

© ever, not conductively continuous between

65

one winding 7'

these points. At the office A a repeating-
coill hasits windingsinterposed in the trunk-
line. - The portions of the line leading to the
spring-jack are permanently united through
The outgoing portions of the

trunk-line atre connected with terminals of
two other windings I* and I? of the same re-
peating-coil, which, however, are normally
open, being connected with switch-contacts
of a relay m, whose contact-levers m’ and m?
are connected with earth. The controlling-
magnet of this relay m forms part of a local
battery-circuit 10, whose continuity is con-
trolled by auxiliary switeh-springs m* m®in

the spring-jack %, which become closed to- .

gether when a plng is ingerted into the spring-
jack, Thus normally the outgoing portions
of the trunk-line 8 9 are open: but they be-
come closed to earth when connection is made
with the spring-jack % by means of plug ¢
through the agency of switch-contacts m* m?
and relay m. At the incoming terminal of
the trunk-line also a repeating-coil 722 breaks
the conductive continuity of the line. The
portions of the trunk-line going therefrom to
office A are united through the winding »n' of
the repeating-coil. The portions leading to
the plug &’ are united through other wind-
ings n?n?, abattery o, having one pole ground-
ed, being interposed in the circuit. The in-
coming terminal of the trunk-line isequipped
with a key p for controlling the connection of
the operator’s telephone ¢ with the trunk-line
for testing purposes and of the generator » of
calling current, the control of the key being
partially manual and partially automatie.
This key comprises two pairs of switeh-

springsy’and p°, each with normal contacts p*-

and p*and alternate contacts p®and pb, respec-
tively, and an auxiliary switch-spring p? and
its anvil pb, against which it is thrust while
the springs p’ and p* are in their alternate po-
sitions., These switch-springs may be thrust
apart from their normal to their alternate po-
sitions by meauns of a wedge p?, carried on a
suitable moving part. The return move-
ment of this lever is, however, controlled by
an electromagnet p!% which when excited
withdraws a catch p'', engaging a lug on the
movable part of the key. In associating this
key with the circuit the lever p'is connected
with the tip s of plug &', while its normal
resting-anvil p® is connected with the wind-
ing n® of the repeating-coil 7. "The lever p?
is connected with the sleeve s’ of plug %', and

its normal contact p* is connected with one

terminal of winding n® of the repeating-coil.
The alternate anvil p® of switeh-spring 2*
forms the termninal of the grounded genera-
tor 7 of calling eurrent, the magnet p° being
interposed in the circuit 11 between the gen-
erator and the spring. The contact-pieces
27 pS eontrol a portion of a local circuit which
will be deseribed presently. The key is so
constructed that when the double wedge is
thrust between the switch-springs 9’ p* by the
movement of the push-button the lug on the
push-rod is engaged by the catch carried on
armature p'l, so that the switch-springs atre
held in their alternate positions until through

the action of magnet p* the lever is disen- -
gaged and the switch-springs are permitted -
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to press the wedge outward and to close on
their normal resting-anvils.

A supervisory relay v for controlling a su--

pervisory signal is interposed in conduector 9
of the trunk-line between the battery o and
the plug %/, so as to be in the path of eurrent
from the battery to the station of the called
subscriber. The supervisory relay controls
asignal through the agency of another branch
of the local circuit before referred to.

. Each trunk-line is provided with a relay v,
having two switch-levers ¥’ and +* with nor-
mal contact-anvils ©® v%, respectively, and al-
ternate anvils v° and v%, The lever'is con-
nected by wire 12 with the contact-anvil p°
The normal resting-anvilv®of the same switch-
spring forms the ‘oel minal of a conductor 13,
which includes the operator’s 1'eeeiving-tele-
phone q. The alternate contact-anvil v% of
this switeh-spring is directly grounded by a
wire 14. The other switch-contacts. of the
relay v are involved in'the local circuit. A
relay w, which is concerned in the display of
the cleaund-out signal at the B operator’s po-
sition, has its ma@ne’c winding interposed in
a conduetm 15, leadmfr to the central point
of the winding n’.of'repeating-coil n-to. the
free pole of a battery «, which may in prac-
tice be identical with the battery o.  The
switch-contacts of this relay also control- por-
tions of the local circuit.

The local cireuits referred to, which form a

_-substantial feature of the present invention,
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are concerned in the operation of & supervi-
sory lamp-signal y; being adapted to secunre
control of this signal by different appliances
at different times, according to the condition
of the different terminals of the trunk-line.
The object of these local eireuits is to.canse
the lamp ¥ to be lighted when the relay v is
inert, the key having been operated while the
plug ' is in a spring-jack, so that during such
time the signal v is controlled from the sta-
tion of the called subscriber, but to place the

signal y under thes control of relay w to be
lwhted when the switch-contacts of that re-
lay are-closed, when the plug %' is withdrawn
from. the sp1ind-jack whereby the signal y
becomes a guard-signal controlled. by the A
operator when the incoming terminal of the
trunk-line is disconneected.

In a conductor 16, leading from tlln free
pole of grounded battely x to the sleeve-con-
tact s? of plug %', the lamp-sigual 4+ and the
magnet-winding of relay v are interposed se-
rially. “The supervisory relay u by means
of its contact-points controls a shunt 17, in-
cluding a resistance-coil.. A cond uctm 18
leads from this shunt intermediate of the
switeh-contacts of the relay wand the resist-
ance-coil therein to the switch-lever v* of
relay v, the switch-contacts of relay w being
interposedin theconductor. Therestinganvil
v*of this switch-spring forms the terminal of
grounded conductor19,includingaresistance-
coil 2, while the alternate anvil »° forms the

‘terminal of a wire 20, leading to spring p7 of

ingerts plug &' into the spring-
line called for.

]

key p, the other contact of the pairbeing con:

nected by wire 21 with the free pole of battery
@. ‘Thus the relay v acts with the circuit
connections to provide in one case a grounded
battery-circuit independent of the plug %',in
which current is controlled by the clearing-
out relay w to light the lamp when the relay
is closed and in another case to provide a cir-
cuit by way of the plug,assuming the exigtence
of a connection therewith, wherein the lamp
y is controlled Ly a shunt whose continuity
is determined by relay w, the signal being
displayed when the relay is inert. In co-
operation with these agencies the supervisory

76

75

8o

relay u controls the lamp y jointly with the -

relay w and the key p during the existence
of a connection. The purposes of these per-
mutations of the circuit will be apparent in

following the operation.-of the trunk-line.

In following the process of making and
supervising a connection between telephone-
lines by means of this apparatus a call must
be assumed to originate with the subseriber
atstation C. The userof the telephone there,
by operating his generator d’, excites the mag-
net of line-annunciator f and displays the in-
dicator thereof to the operator at office A.
This operator, by inserting plug ¢ into the
spring<jack ¢ of the lineand bringing her tele-
phone h into connection with the plud circuit
3 4, is enabled to communicate with the call-

ing subscriber and.learn his order for con-

nection with station C’, the line from which
enters the office by depressing the order-wire
key associated with her telephone B. -The A

85

[¢]e]

95

100

operator then brings her telephone.into “the

order-wire to office L, and,addressing the Bop-
erator, instruets her to make connection with
line to station ¢'. The B operator, knowing

‘that trunk-line 8 9 is free,instriicts the A op-

erator to make use of trunk-line 8:9 in extend-
ing the connection to the office B, whereupon
the A operator inserts the other plug ¢’ of the
pair which shehas taken for useinto the termi-
nal spring-jack kof the trunk-line designated.
At the same time the B operator applies the
tip s of plug &' to the test-ring of a spring-
jack ¢ of the line called for. If thisline bein

‘use, a- battery will be found in' conneection:

10 5

115

with the test-cireuit in accordance with well-.
known practice, and at each application of .

the tip of the plug to. the test-ring of the
spring-jack a carrent will flow therefrom by
way of contacts p’ p° of key p, conductor 12,

I20

contacts o' %, and conductor 13, traversing -

the operator’s telephone and producing there-
in the characteristic test sound. . If the line
be free, no such current will be produced
and no such signal will result from the appli-
cation of the testing-plug to the spring-jack.
Finding the line open for use, the B operator
jack e of the
These acts on the part of the
A and B operators place the apparatus in po-
sition- to form a. telephone - circuit between
the - stations C and C'. This e¢ireuit is not

125

130

-conductively complete, being interrupted at .
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the A office by the repeating-coil ! and at

the B office by the repeating-eoil n, but: the

circuit is induetively continuous by way of

thesecoils.as respects telephone-current. The
circuit going from:the B office to the called

station is, however, severed at the office last:

mentioned, its terminals being in effect ap-
plied:to the poles of the generatorr of ecall-
ing ecurrent. Thus ecircuit’ may be traced
from earth at: the generator by way of wire
11, through magnet. p®, by switch-contacts
p% p% a portion of conductor: 9 of the trunk-
circuit: to. line-wire 6, through the bell at

slation C', returning by the line-wire 5

through a portion of wire 8 of the trunk-line;
through.contacts p’ p%, by wire 12 to the re-
lay @, and thence, in virtue of the altered

condition of this relay, consequenton-the es--
tablishment of connection, through wire 14

to earth. . It will-be observed that the intro-
duetion of plug %'into thespring-jack ¢ closed
a: local circuit made up of wires 16'and 7,

wherein current flowed from battery x to ex::

cite the relay v.. Thesame current traverses
the: magnet-winding of the cut-off relay of
the line with.which connection is-made, caus-

ing this appliance to sever the. normal ground

connections of the line. Thus the generator
7is-applied to the line.to ring the bell at sta-
tion.C’; the magnet p° being in the circuit
of the calling current. It will be-observed

the ground 14 to the wire 12 to form a re-
turn-circuit for- the calling current at: the
same time disconnected the wire 13, contain-
ing the operator’s telephone, so that the op-

. erator is free to attend to other connections.

40

45

50

The normal path of eurrent'in the circuit 16
7'i8 through the lamp 7, but this lamp is now
shunted: by. a. circuit which may be traced
through wire 21, contacts p” p%, wire 20, con-
tacts v’ 4%, and wire 18. This shuntis con-

‘trolled by the relay w, whose contacts in tra-
cing -this ecircuit have been assumed to be

closed. Theexcitement of the relay 2 is con-
sequént on the insertion of plug ¢"into the
spring-jack % at the office A, By such inser-
tion the local circuit of relay m is closed at
switch-springs m* m® of the spring-jack, the
relay is‘excited, and the conductors 8 and 9
are connected together and to earth. - The
completion of these circuits furnishes a:path

for current from battery x through relay .

- by-way of wire 15-and thence through con-

58

ductors 8 and 9 to ground at the A office.
Observing the condition of the apparatus at

. this stage, it will be seen that the bell at sta-

60
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tion C’ is being rung. The signal-lamp g,
which represents the line for purposes of su-
pervision to the B operator, is dark, but its

illumination is controlled by the A operator

through the agency of relay w.  If for any

reason—as, for example; on account of the
failure of the called subsecriber to respond to:
the call—the A operatorshould disconnect the
plug ¢’ from the trunk-line, the local eircuit
of the relay mat the A office would be broken

and therelay w would be deprived of current,

whereupon the shunt about lamp y would be

broken and this lamp would be lighted. This
would constitute a disconnection-signal tothe

B operator, who would accordingly remove-

the plug &' from the spring-jack of the’called
line. In ordinary circumstances; however,

the called subscriber will respond to the:call
by removing the. telephone-from its switeh, .

whereby the closure of the line-circuit will'be

brought about.: The completion of thecir-"
‘cuit at the station effects a'great increase in:
the current-flowing from generator », where-

70

75

8o

by the magnet p* of key p is excited and re--

‘leases the switch-lever of the key. The switch-

springs p’ p* are thus permitted to.sever their

-connection with their alternate contact-an-
vils, which form the terminalsof the calling-:

generator, and to close upon their mnormal

.resting-anvils, whereby the:breaks in: the’

trunk-cireuit are-closed. . The cireuit is then

in condition for telephonic communication;

being complete as respects telephonic cur-

rents between the terminal substations. The-
release:of key p permits the contact-points:
P" p®toseparate, whereby the shunt of lamp -

v, controlled by the relay w, is:broken, to.re-

‘main in this-condition:through the remainder
At the:

of' the existence of. the connection.
same moment, however, current.flows from

battery o through supervisory relay w to the-
called station, where the circuit is closed, and -
:the: relayu assumes control of lamyp v, clos-
ing the shunt 17:abont:the lamp: . The appli-

ances-have now reached their normal’condi:

tion for conversation. Neither operatorgives-

any further attention te the connection until
the call for disconnection-is'received: . Such
a call will' be:sent from:the office- C by the
operation of ‘the generator there, which will
actuate the clearing-out annunciator ¢? at
office A. - The equivalent act at'substation ¢/
consists in the replacement of the telephone
-on its ‘switch-hook, whereby the circuit of
‘battery o is broken and' the relay w is de-

‘prived of eurrent. - When the supervisory re-

lay u becomes inert, it breaks the shunt: 17
about lamp v and brings about the illumina-
tion of the lamp. B

83
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As before stated, tlie most advantageous

practice in. the conduact of trunked connec-
tions: is found in disconnecting the trunk-
line at the :B office in response to the display
of the supervisory lamp y at that office. In
accordance with this practice the.3 operator,
on observing the illumination of lJamp ¥ and
knowing that' the plug %' is in a spring-jack,
will withdraw the plug fiom the spring-jack
and replace it in itsnormal seat’in the switch-
board in proximity:to the lamp 7. This-act
deprives the relay v of current, whereby the
connection of wire 18 with wire 20 is broken

and a new connectionis formed with grounded

conductor-19. = A new cireuit is: thus formed
through-the lamp y from-battery « by way of

120
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wire 16; thence through wires 18-and 19, to -

earth.  Current in this cireuit is controlled
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by the relay w independent of all other ap-
pliances with ‘a reverse mode of control to
that formerly exermsed—namely, the cur-
rent exists and the lamp y remains lighted
while the relay is excited. Thus the lamp 9y
remains lighted until the A operator with-
draws plutT g’ from sprm(r-Jack k. Thusafter
the disconnection of the incoming terminal
of the trunk-line from the called line the
lamp ¥ remains displayed before the B oper-
ator to guard against a reassignment of the
trunk- lme for the extension of another con-

_nection, while the previous connection still

exists at the .office A." Thus the lamp y is
under the control of the A operator to serve
as a call or disconnection-signal while the
calling current is' being transmltted to the
Itisa supervisory or clear-
ing-out signal controlled by the called party
after his response to the call. It isa guard-
signal to prevent the reassignment of the
trunk after the dlsoonnectlon of the i incom-
ing terminal.

Tt will be apparent that the mechanism and
operation of this invention as applied to the
B terminal of the trunk-line are independent
of the nature of the switching apparatus at
the A office. It is merely necessary that
means be provided for exciting the relay w
from the A office in consonance with the forma-
tion or removal of connection with the outgo-

ing terminal of the trunk-line.

The invention is defined in the following
cl‘nms
The combmamon witha telephone trunk-
hne between A and B terminal stations, of a
visible signal at the B station and a relay
controlled from the A station, different eir-
cuits including switch-contacts of the said re-
lay and the visible signal, one of said eircuits
being adapted to permit the flow of current
through the signal when the relay is excited
and the other bemo adapted to prevent the
flow of current throurrh the signal when the
relayis excited, andaswitch controlling both
said circuits to make either operative, as de-
seribed.

2. The combination with a telephone trunk- | s

line between A and B terminal stations, a sig-
nal at the B station and a relay, with means
for exciting the relay from the A station, two

cireuits of the signal, both cireunits including’

switch-contacts of said relay, one.circuit be-
ing adapted to cause a flowof current through
the signal when the relay is-excited and the
other circuit being adapted to prevent such
flow when the relay is excited, a switch con-

trolling both said circuits to make either op-'

erative, and means for actnating the switch
in making connection between the B terminal
of the trunk-line and a called-subscriber’s
line, as deseribed.

3. The combination witha telephone trunk-
line between A and B terminal stations, a re-
lay at the B terminal and a circuit theleof
controlled by switch-contacts at the A ter-
minal operated in making connection with

the line, a signal at the B terminal, and two
cireuits of said signal, one of said circuits
including serially the signal and the switch-
contacts of the-relay, and the other of said

cireunits consisting of a closed ¢ircuit of the.

signal ‘and a shunt of the signal controlled
by the same contacts of the relay, a switch

controlling the said ecircuits to make either
operatlve a,nd means for actuating the switch -

g0

75

in making eonnection with the B te1m1nal of

the trunk line, as described.

4. The eombmatmn with atelephone trunk-
line and means for making connection with
the terminals thereof, of a swnal at the in-

coming terminal of the trunk- lme arelay for-

contr ollm«r the signal, and meansforexcltmo'
the relay in making connection with the out-
going terminal of the trunk-line, a local cir-
cult normally including the switeh-contacts
of the relay and the s‘ud signal in series; a

device made opemtwe in making connection

8o

85 .

with the incoming ter minal of the trunk-line -

adapted to bring the switch-contacts of the
said relay into shunt of the signal; whereby
the mode of control of the relay over the sig-
nal is reversed in making connection with the
incoming terminal of the trunk-line, as de-
seribed.

A. The combmauon with a trunk-line and

means for connecting the telephone-lines with-

the terminals’ thereof of a signal at the in-

ing connecmon with the outgoing terminal of
the trunk-line, a local encmt of the signal

‘normally including the switch-contacts of the

relay, an elecbromaﬂnetlc switeh and cireuit
connections thereof adapted to break the
normal connection of said relay-contacts with
the local signal-circuit and bring the said con-
tacts into shunt of the signal, and a eireuit
including an actuating-magnet of the said
switch closed in making connection between
a telephone-line and the incoming terminal
of the trunk-line, as deseribed.
6. The combination with a telephone trunk-
line at the incoming terminal thereof, of a
signal and relay con‘m olled from the out;o’omO
termmal of the trunk-line, a local c1rcu1t in-
cluding the signal, and means for closing it
in. makmﬂ connecmon with the incoming tel-
minal of the trunk-line, a shunt a,bout said
signalcontrolled by the switch-contacts of the
relay an electromagneticswitch having itsac:
tnating-magnet in the said local eucmt said
switch | being adapted when inert to break the
shunt of the signal and to form a cireuit in-
cluding the signal and the switch-contacts of
said relay in series, as deseribed.
7. Thecombination with a telephone frunk-
line at the incoming terminal thereof; of akey
for applying calling current to the hne with

.which the said termmal is connected, and a

magnet responsive to changes in the current
flowing in the line controlling said key, a sig-
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“eoming terminal of the trunk- line, a relay .
' ha,vmfr its magnet in a circuit closed in mak-
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nal agsociated with the trunk-line, a relay and -

means for controlling it from the outgoing
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-terminal in making connection with the line,

cirenit. connectlons of the said relay with the |

- . signal, whereby the relay determines current

o

in the smnal and switch-contacts of the-call-

ing key elosed during the transmission of |
calling current to render said eircuit.connee- |
tions operative; whereby the signal is con-

trolled from the outgoing terminal of the
trunk-line during the transmission of calling
current at'the incoming terminal thereof, as

- described.

5.

20

. 8. Thecombination witha telephone trunk-
line at the incoming terminal thereof, of a sn-
pervisory relay responsive to currents in the
line determined in the use of the substation-

telephone, when the said incoming terminal

is connected with the line, a swml for the
trunk-line, a relay and means. for controlling

it automatically in making c_onneet,ion‘with‘

the outgoing terminal of the trunk-line, and
circuit connections of the signal with the said

: last-mentioned relay and-the supervisory re-

25

30

lay, both said relays being adapted to control
current in: smd signal 111dependent1y, as de-

seribed.
9. In.ecombination with telephone-lmes and

an:interoffice trunk-line, a key for applying

calling current to the called line through the
agency of the incoming terminal of the ‘m unk-
line, and a magnet in the path of the eallmw
current adapted to trip the said key, an op-

. erator’s testing instrument, an electromag-

neticswitch and means for exciting it in malk-

'ing connection between the incoming termi-
tnal of the trunk-line and: the called. line, said:
'switeh being adapted to disconnect the tele-
phone from the testing:contact of the termi-

nal plug of the.trunk- lme a.signal associated
with -the. trunk-line, a’ cu'cult ‘therefor: con-

‘taining a battery normally closed at one point,
tin switeh-contaets‘of the said electromagnetic
'switeh, a relay controlling a second break in

the circuit of the signal, the said relay-being
controlled by current détermined in making

‘conneetion with the outgoing terminal of the
‘trank-line; anormally-open shunt of the sig-
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nalcontrolled bysaid electromagnetic sw1tch R

said.switch being adapted: to break the nor-
mal gronnd- cncmt of the signal and connect

.the, sa1d shuntof the signal when the actuat-
‘ing-magnetofthe, sw1tch isexcited, said shunt

havmg two breaks; one of: which ig controlled:

by said relay and the other.of which is con-:
'| trolled- by auxiliary contacts. of the calling-

key closed during the transmission of ca.llin«
current; a supervisory relay in the path of

signal controlled by said ‘supervisory-relay,
substantmlly as deseribed.
In witness whereof we hereunto subscribe
our names this 11th-day of April, A. D. 1898,
CITARLES. E. SCRIBNER.
FRANK R. McBERTY.
Witnesses: ‘
ErLa EDLDR,
DuncaN E, WILLETT.
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‘eurrent to the called line, and a shunt of the
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