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To all whom it may concern:

Be it known that 1, Epwiny H. SMYTHE, 4,
citizen of the United States, residing at Free-

port, in the county of Stephenson and State

of Illinois, have invented a certain new and
useful Improvement in Telephone-Exchange
Systems, of which the following is a full,
clear, concise, and exact description.

My invention relates to telephone-exchange

systems, and more particularly to apparatus

for use at multiple switchboards, its object
being to permit an operator who has a call for
a line which is already busy at some other
sectlon of the board to take the necessary
steps preliminary to completing connection,
such as the insertion of the plug in a spring-
jack of the line, after which a complete oper-

ative connection with the line will be duto-

matically made as soon as the connection at
the other section has been removed and the
line is again free—that is to say, the opera-
tor by inserting the plug in the spring-jack
of a busy line brings the calling-line into such

relation to the called line that a complete op-
erative connection will he automatically estab--

lished at the instant the .called line ceases to

~ be busy. Heretofore it has been usual for
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‘that the line wanted

the operator before making connection with

a line called for to test the line and if it ic.

found free to complete the connection; but it

the line wanted is found to be already con-
nected at some other section the calling party
ed that the line is busy and

i

18 simply noti |
that he must make a second call. When the
calling party makes his second call, it may be
ted has been free and again
connected to some other line, so that further
delay and annoyance results. In accordance
with my invention the calling party is brought
instantly and automatically into operative
connection with the line wanted as soon as the

connection which may already exist at some

other section has been removed. My inven-

tion further contemplates signals for the call-

ing-line to indicate automatically the busy

- condition of the called line and also to indi-

cate the instant it is free. .
My invention will be especially valuable
where the calling-line is a trunk-line to per-

mit the incoming -trunk operator who has a
call coming in over one of the trunk-lines to
g1ve that call precedence over ordinary calls
from local lines and to take all the prelimi-
nary steps for the establishment of the trunk
connection, so that the connection with the

calling-line may be operatively completed the

instant the called line becomes free.

In the accompanying drawing, which illus-
trates the preterred embodiment of my inven-
tion, I have shown a trunk-line extending
from an answering-switchboard A toa trunk-
board B. A telephone-line is shown extend-
ing trom a toll-station A’ to a spring-jack «
at the board A, and another telephone-line is
shown extending from a substation B’ to mul-
tiple spring-jacks at the board B. The line
to station A’ is of a type in which a local bat-
tery 1s employed at the substation for excit-
ing the subscriber’s transmitter, and a hand-
generator 1s employed for operating the call-
annunciator at the answering-switchboard.
The apparatus of the line to station B’ is of
another well-known type, in which automatic
signals are employed and the substation-trans-
mitter is excited by current from a central
battery brought into cireuit therewith by
way of the plug with which connection is
made with the line at the exchange - switch-
board.  Multiple spring - jacks or connec-
tion - terminals 4 & are provided for the line
to station B’ at the switchboard B, each of
sald spring-jacks having the usual short and

long line springs, which are connected. re-

spectively, with the conductors 1 2 of the
line, and each spring - jack having also the
usual thimble or test-ring 4°. The thimbles
of all the jacks of the line are connected to-
gether by a conductor 8, which extends to

55

60

80_

earth through the winding of the usual cut- .

off relay ¢ of the line.
two of these multiple spring-jacks, of which
there may actually be a large number, one at
each section of the multiple switc 1board, so

that connection may be made with the line at

any section by inserting a plug in the Spring-
jack at that section. In assoclation with the
lower one of the two spring-jacks shown in
the drawing 1 have illustrated a portion of an

I have shown only.
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65 batteries (marked @) are shown at the switch- |

respectively, with

2

operator’s plug-circuit of a well-known and
standard type. The plug has the usunal tip,
ring, and sleeve contacts, adapted to engage,
the short and long line
springs and the test-ring §° of the jack into
which such plug is inserted, and the third con-
tact of the plug is connected, as usual, through
a supervisory signal with the free pole of a
orounded battery , which 1s hridgec between
the two main conductors, leading to the tip
and sleeve of the plug. The operator at each
section of the multiple switchboard (except

where the incoming trunks are located) is pro-

vided with a number of plug-circuits for unit-
ing lines. Whenever a connection 1s made at
any oneof the multiple spring-jacks ot a line,
the electrical condition of all the multiple
spring - jacks is changed by the connection of
the orounded battery d by way of the third con-
tact of the plug and the test-ring of the Jack
into which it may be inserted to the test-con-
ductor 3, and so to the test-rings ot all the
jacks—that is to say, the insertion of a plug
into any one of the multiple jacks establishes
a *‘test-potential” at the test-rings ot all the
other multiple jacks. The existence of this
potential may be detected at any section of
the board by touching a grounded conductor
containing a testing instrument to the thim-
ble of the jack at that board. This busy-test
system is well known in the art, it being the
usual practice for the operator before insert-
ing a plug into the spring-jack of line called
for to touch the tip of her plug, which 1scon-
nected to earth through a winding of her tele-
phone induction-coil, to the thimble of the
jack. If a potential exists at the test-ring of
the jack as a result of connection with the line
ot some other section of the board, a click will
be produced in the operator’s telephone, which
notifies her that the line is busy.

In association with the upper one of the
spring-jacks b I haveshownan incoming-trunk
plug ¢, which forms the terminal of a trunlk-
line extending in two limbs 4 5 from the tip
and ring contacts ¢ ¢, respectively, of the
trunk-plugto the line-springs /' #” of a spring-
jack f at the distant answering-board A. The
plug ¢ has a third contact or sleeve ¢, which
registers with the test-ring 4 of any jack into
which the plug may be inserted, and this
sleeve-contact forms one terminal of a con-
ductor 6, the other end of which is connected
to the armature switch-lever ¢’ of an electro-
magnetic switch g. The switch-lever ¢’ 1s
normally maintained closed against a back con-
tact which is connected to earth through the
high-resistance test-magnet L. When theelec-
tromagnetic switch ¢ is excited, 1t draws the
armature ¢ away from its back contact, thus
cutting off the test-magnet 4, and connects

aid lever instead to a front contact, which 1s |

connected through a resistance with the free
pole of the grounded battery d. While four

ring of such jack.

776,435

hoard B. it is understood that in accordance
with the usual practice a single central bat-
tery may be employed, which may be con-
neoted as indicated. When the lever g’ 1s 1n

its normal position, the test-magnet A is thus
connected in a grounded branch from the

sleeve & of the trunk-plug, and when the plug
s inserted in a spring-jack this magnet is sen-
sitive to the electrical condition of the test-
| If a connection already
oxists at some other jack of the line, so that
there is a potential at the test-ring, the mag-
net 4 will be excited; but if no connection ex-
ists there will be no potential on the test-ring
and the magnet 2 will be inert.

The magnet 4 has an armature which 1s con-
nected to earth, and the back contact, against
which said armature normally rests, forms the
terminal of a conductor 7, leading through
the winding of magnet ¢ to the armature K
of a magnet 2. A conductor 8 extends from
the free pole of battery o, through the con-
tacts of a plug-seat switch /, to one terminal
of the winding of magnet % and from the
other terminal thereof, through a switch-
spring £° and its resting contact-anvil, to a
connection with the conductor 6 between the
sleeve of the plug and the switch-lever ¢
When the magnet % is excited, it draws 1ts
armature % against the contact-spring 47, and
~fter this contact is made spring £° 1s sepa-
rated from its resting contact-anvil, thus cut-
ting off the connection of conductor 8 with
conductor 6. The magnet £ has another ar-
mature. 4%, which controls the tip-strand 4 ot
the trunk-line. The armature 4’ is connected
to the tip of the plug and normally breaks
the conductor 4 at its front contact, making
an alternative circnit to earth through a wind-
ing of the trunk-operator’s-telephone indue-
tion-coil. The tip of the trunk-plug is thus
normally disconnected from the conductor 4
and connected to earth through the induction-
coil winding, so that the operator may malke the
asual test by touching the tip of the plug tothe

thimble of the jack into which the plug is to be -

‘nserted. If there is a potential on the jack,
a click will be produced in the operator’s tele-
phonein the usual manner. When the magnet
7 is excited, however, the armatures £’ and L
are drawn down, the armature 4° cuts off the
oround connection from the tip of the plug
and closes the break in the tip-strand 4 at 1ts
tront contact, and the armature £’ establishes

first the circuit 8 7 and then cutsoff at spring

72 the connection of conductor 8 with the
strand 6. The conductor 7 hetween the mag-
net ¢ and the armature £’ has a ground con-
nection through a resistance 7. -The plug-seat
switeh I maintains the connection of the con-
ductor 8 to the battery normally open; but as
soon as the plug is lifted from its socket the
battery is applied through the winding of
magnet % to the conductor 6, from which 1t
inds cireuit to earth through the armataré ¢
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‘si1stance 7.

‘g sultable resistance.
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4

and the sensitive magnet 2. The magnet A,

as previously stated, may be of high resist-

ance—say one thousand ohmsﬁmand the mag-
net £ of low resistance—say thirty ohms—_so
that when these two magnets are thus con-
nected in series in the circuit 8 6 the magnet
i will respond and draw up its armature: “but

the magnet £ will allow its armatures t0 re-

main in their retracted positions.  As soon

as the trunk-plug ¢ is inserted in the spr Ing-

Jack of a line, however, the conductor.6 will

be connected by way of the registering con-
tacts & 0° of the plug and jack to the test-con-
ductor 8 of the line and thence to earth

through the cut-off relay ¢, which may have a
resistance of, say, thirty ohms, so that the
magnet £ will receive increased current and
draw down 1its armatures £ £°. The circuit
8 7 will thus be established through the wind-
ing of magnet £ and the armature £ thereof

to earth through the resistance m, so that the

magnet £ will remain excited until the circuit

1s broken by the replacement of the trunk-

plug 1n its socket. The flow of current in the

conductor 7, which includes the winding of
magnet g, 18 now dependent upon the condi-

tion of the test-magnet 4. If the line with
which connection has been made 1s already
entTaO‘ed there will be a potential on the test-

ring 7° of the jack and the magnet 4 will re-

If,

ceive current, holding its armature up.
however, the lme to thh the plug ¢ has been
connected 1s free, there will be no potential

on the test-ring of the jack and the magnet /4
will allow its armature to fall back, thus clos-

ing the circuit 7 to earth in shunt of the re-
The flow of current through
this shunt-path will excite the magnet ¢,

‘which will attract its armature ¢, cutting off.

the test-magnet A from connectlon w1th the

sleeve of the plug and connecting the sleeve in-

stead to the free pole of the batterv ¢ through

Current will thus flow
from the batterv to conductor 6 by way of the

‘armature ¢'andits frontcontact, thence to the.

sleeve of the plug and to earth throua“h the con-
ductor 3, containing the cut-off I‘Old}? estab-
lishing the busy-test poten*ml at the other mul-
tiple ']"LCLS of the line. The electromagnetic

switch g, whose operation is thus dependent‘

upon the free condition of the line to which the
trunk -plug may be connected, controls the
electrical condition of the tr unk-—lme I have

shown two additional armatures for the mag-
net ¢, connected, respectively, with the con-
ductors 4 5, leadmo to the line-springs /' /*
of the tr unk-line ]a,ck at the answering-board.

These armatures control the cfmtmmty of the
conductors 45 at their front contacts, so that
1n the normal condition of the smtch the cir-
cult of the trunk-line is broken. The arma-
ture of magnet g, which is connected to the

strand 5 of the trunk-cireuit, 1'101*111&1]37 rests

against a back contact-anvil, whlch 1s connect-
ed to earth by a conductor 9

tery connection substituted the

ot the plug.

Said conductor

&

9 mcludes the secondary winding of an induc-

tion- coll whose primary mndme 1s 1ncluded

in a local circait with a consmlzltlyquﬂnmﬂ

'mtenupter 7 to produce a characteristic

“tone-test” on the trunk-line. W hen the

‘magnet ¢ 1s excited, the circuit of the trunk-

line is completed and the ground-conductor 9 is

disconnected, while at the same time, as be-

fore explained, the test-magnet 4 is discon-
nected from the sleeve of the plug and a bat-
refor.

Attheanswering-switchboard I have shown

a pair of plugs and a plug-circuit of a well-

The plugs of
each have the usual three contacts,

known type for uniting lines.
this pair

the tip and ring contacts of each plug bemcr.

inductively connected with the Cory usl)ondmo
contacts of 1ts mate through the windings of
a repeating-coll and the sleeve of each pluw
being connected to the free pole of a grounded
batter y. Fhisbatteryisconnected ina bridee

of the plug- circuit conductors, which lead to

the tipand ring contacts of the lu:tt-hfmd plug,
which 1s de&,mned for insertion in the jack 7“
of the tr unh—hne, and the usual supervisory
1‘613,5? 0 18 1ncluded in the cireuit between the
free pole of the battery and the ring-contact
This supervisory relay o controls
a normally open shunt about the supervisory
signal-lamp ¢, which is included in the con-
ductor 10, leading from the free pole of the
pltlU‘-CIICult battew to the left-hand plug.
The third contact or thimble #* of the spring-
jack fof the trunk-line forms the terminal of a
conductor 11, which leads with the other trunk-
line conductms to the B switchboard, being

led to earth at the last- mentioned board
through the windings of a relay-magnet 2.

VVhen the plug 1s 11’1&61136(1 in the spring-jack
# at the answering-switchboard A, therefore,

the cir cmt 10 11, including the supervisor Y’
lamp o at the answering-board and the mag-

net » at the trunking - boud 1S eompleted '

T'he magnet p is excited by current flowi ing
1n this circuit and the supervisory lamp 0" is

‘brought under the control of the supervisor y

relav 0. The magnet » has an armature »’,

which 1s connected through a signal-lamp ¢,
with the lever or moving part of the plug-
seat switch. The norma] resting contact of
the armature-lever »’ is connected to earth
through a resistance, and the front contact of
sald armature-lever is connected to the battery
d. The plug-seat switch has alternative con-
tacts, the switch-lever thereof being connected
to the winding of magnet & and nm’*m%llv rest-
Ing against a contact which is connected to
the free pole of the battery ¢, while the alter-
nate contact of said switch Z, closed while the

plug is in the seat, is connected to earth

through the resistance 7.
The usual order-wire is shown extemmg

from the operator’s telephone 7 at the trunk-

ing-switchboard B to a special order-wire lis-
tening-key s at the answering-switchboard A,
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said listening-key s being adapted when de-
pressed to connect the A operator’s telephone
¢ with the order-wire. The A operator also

has the usual listening-key for connecting her
telephone set in a bridge of that side of her

plug-circuit which is intended for connection

with the trunk-line.
It will be understood, of course, that the
A operator would be provided with the ordi-
nary ringing-keys and sources ot current con-
trolled thereby for operating the bells at sta-
tions A’ B'. |

The operation of the system may be traced
as follows: Assuming that the A operator has
a call-—say from thesubscriber atstation A'—
for a subscriber whose line terminates at
switechboard B—say subscriberat station B'—
she makes connection with the calling-line by
means of her answering-plug, inquires the
number of the called subsecriber, and finding
it to be a call which will necessitate the use
of a trunk-line to the board B she depresses
her order-wire key s, gives the number of
the subscriber wanted. and receivesin return
information as to which trunk-line to use.

The A operator then inserts her connecting-

plug (the one on the left hand)into the spring-
jack 7 of the trunk-line which the B operator
has designated. The line conductors of the
calling-line are thus extended to the conduc-

“tors 4 5 of the trunk-line, and so to the B

switchboard, and the signaling-circuit 10 11 1s
also completed, whereby the magnet p at the
bhoard B is excited. If the B operator hasnot
vet picked up the terminal pluge of the trunk
which she has designated, the lever of the
plug-seat switch 7 will be forced over against
its oround-contact, and the armature p’ being
drawn up by the magnet » a circuit will be
completed from the battery ¢ through the re-
sistance 7 to earth, thus lighting the signal-
lamp ¢ and indicating that the trunk-line has
been plugged into at the A board. Theopera-
tor Bthereupon picks up the trunk-plug ¢ and
inserts it in the jack of the called subscriber.
The lamp ¢ isthen short-circuited by the plug-
seat switch and extinguished.

I prefer to leave the B operator the usual
apparatus for making apreliminary busy-test.
This will be desirable where the called party
hasa number of lines running into the switch-

board B, as is frequently the case where a

subscriber has much telephone business. The
B operator may thus test the several lines of
the called party until she finds one that 1s not
busy and inserts the plug into the jack of that
line; but if on testing she finds that all the
lines of the called party are busy she inserts
the plug ¢ into the spring-jack of any one ot
said lines regardless of its busy condition.
As soon as the plug ¢islifted from its seat the
circuit 8 6 is established, as previously ex-
plained, exciting the test-magnet /4, so that
the latter draws up its armature and breaks
the normal ground connection through the

776,435

magnet g. Then when the plug is inserted in
the spring-jack the magnet Z responds, aspre-
viously explained, and drawsup lts armatures,
cutting off the ground connection through the
operator’s induction-coil from the tip of the
plug and also cutting off the battery connec-
tion 8 from the conductor 6, thus leaving the
test-magnet /4 in said conductor connected
only with the sleeve of the plug, so that the
excitement of said magnet will depend upon
the existence of a test-potential at the thimble
of the jack into which the plug has been in-
serted. At the same time the local circuit 3
7 containing the winding of magnet ¢ 1s es-
tablished, said circuit being controlled at the
armature and back contact of the test-magnet
h. In other words, by the insertion of the
plug ¢ into the spring-jack of the called line
the electromagnetic switch ¢ is brought under
the control of the test-magnet 2. Now if the
line called for is free there will be no poten-
tial on the test-ring of the jack, and the mag-
net 4 which was heretofore excited by cur-
rent in the circuit 8 6 will be deprived of cur-
rent and allow its armature to fall back, clos-
ing the local circuit, including the electromag-
netic switch ¢, whereupon said switeh will be
actuated, completing the circuit of conductors
4 and 5 of the trunk-line, disconnecting the
test-magnet A from the sleeve of the trunk-
plug, and substituting a battery connection
therefor; but if a connection already exists
with the called line at some other multiple
spring-jack thereof the magnet £, which 1s
sensitive to the test-potential at the spring-
jack, will keep its armature drawn up and
the local circuit containing the switch g con-
sequently open. The switch g will therefore
remain inert, leaving the circuit of the trunk-
line broken and the ground conductor 9 con-

taining the secondary winding of the signal-
“ing induction-coil connected to the trunk-con-

ductor 5. The operator at board A will there-
fore hear in her telephone a characteristic
hum or tone, which will inform her that the
desired connection has been made, but that
the line called for is for the time being busy.
Clireuit will also be completed trom the A op-
erator’s plug-circuit battery through the su-
pervisory relay o to the conductor 5 of the
trunk-line and thence through conductor 9
to earth, so that as long as the called party’s
line is busy the supervisory lamp o will be
shunted out. Assoon, however, as the called
line has been freed from its previous connec-
tion at some other spring-jack the magnet /4
will be deprived of current and will allow
its armature to fall back, closing the local
circuit of the electromagnetic switch ¢ and
bringing about the establishment of a com-
plete operative connection between the trunik-
line and the line in whose spring - jack the
trunk-plug has been inserted. The conductor
9 is also disconnected from the trunk-line, so
that the battery-circuit from conductor 5 to
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earth will be broken and the supervisory relay

o will allow its armature to fall back, break-

ing the shunt about the lamp ¢ and causing
said lamp to light.

Upon seeing this signal
the A operator knows that a complete opera-
tive connection with the called line has been
established. The called subscriber may now
be signaled in the usual way, which need not
here be described, and the connection may be
" supervised ” from the A board in accord-
ance with the well-known practice. When
the subscribers have finished conversation and
the A operator, who has supervised the con-
nection, pulls out the plugs, the circuit 10 11
1s broken and magnet » at the board B allows
1ts armature to be retracted. A circuit from

battery o through the lamp ¢ is thus com-

pleted by way of the plug-seat switch, the ar-

mature p' and its back contact, and the re-

sistance 7, and the lighting of this lamp may
be taken-as a signal to the B operator to take
down the connection. When the plug is re-
placed in its socket, the plug-seat switch 7 is
operated, breaking the circuits through the
lamp ¢ and the magnets % and ¢, so that the
apparatus 1s restored to its original condition
1n readiness for another connection.

It will be observed that the connection of
the trunk-plug with a busy line does not in
any way interfere with the sienaling on such
line, nor does it impair the transmission, since
the connection of the high-resistance magnet
~-to the test-conductor 8 of the line is not suf-
ficient to change materially the flow of cur-
rent through the conductor which includes
the cut-off relay.

- Having thus described my invention, I claim
as new, and desire to secure by Letters Patent,
the following: '

1. The combination with a telephone-line

- having multiple spring-jacks, of a circuit ter-

45

50

minating in a switch-plug adapted for inser-
tion 1n a spring-jack to make connection with
the line, a test-conductor extending to all the
multiple spring-jacks, means for making con-
nection with the line at any of the multiple
spring-jacks thereof, and means for changing
the electrical condition of the test-conductor
in making connection at any spring-jack, an
electromagnet included in a conductor which

- terminates in a contact-piece of the aforesaid

55
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plug and brought thereby into circuit with the
test-conductor of the line when the plug is in-
serted 1n a spring-jack thereof, a switch adapt-
ed when actuated to disconnect the magnet
from the test-conductor and to operate other

~mechanism, and means controlled by the co-

operation of the plug and the spring-jack into
which 1t may be inserted, for bringing the
switch under the control of said magnet, where-
by when the plug is inserted in the spring-
jack, the condition of the switeh and its con-
trolled mechanism is dependent upon the busy

or tree condition of the line.

65

2. The combination with a telephone-line

D

naving multiple spring-jacks, of means for
making connection with the line at any of the
spring-jacks, means controlled by connection
at one of the spring-jacks for establishing a

peculiar electrical condition at the other

spring-jacks, a circuit terminating in a switch-
plug adapted for insertion in a spring-jack of
the line to make connection therewith, a test-
magnet and switching mechanism adapted to
be controlled thereby, for changing the elec-
trical condition of the circuit having the plug-
terminal, said magnet being associated with
the plug and sensitive to the electrical condi-
tion of the spring-jack into which the plug
may be inserted, and means actuated by the
insertion of the plug into a spring-jack for
bringing said switching mechanism under the
exclusive control of the test-magnet, whereby
the electrical condition of the circuit having
the plug-terminal is dependent upon the busy
or free condition of the line with which the
plug may be connected.

3. The combination with a circuit terminat-
Ing 1n a switch-plug at a switchboard having
spring-jacks into which the plug is adapted to
be mserted, of a conductor terminating in a
contact-piece of the plug, two branches from
sald conductor, one containing an electrical
responsive device sensitive to an electrical po-
tential which may be applied to the spring-
jack 1n which the plug is inserted, the other
branch being connected to a source of current,
a switch normally closing the first-mentioned

branch and adapted alternatively to open the

first branch and close the second, mechanism
actuated in the operation of said switch for
changing the electrical condition of the cireuit

having the plug-terminal, means for operating

said switch, adapted to be controlled by the
magnet, and means actuated in the insertion of
the plug, for bringing the switch under the
control of the magnet, whereby upon the in-
sertion of the plug in a spring-jack, the elec-
trical condition of the plug-cireuit will be
made dependent upon the potential at the jack
with which connection is made, as set forth.

4. The combination with a telephone-line
having multiple spring-jacks, of a circuit ter-
minating in a switch-plue adapted for inser-
tion in a spring-jack of said line to malke con-
nection therewith, means for making connec-
tlon with the line at the other spring-jacks,
means for establishing a test-potential at all
the spring-jacks of the line during the exist-
ence of a connection at one of such other
spring-jacks, a testing device associated with
the aforesaid plug sensitive to the test-poten-
tial of the jack into which said plug may be
inserted, switching mechanism brought into
actlon upon the response of said testing device
to the failure of the test-potential at the jack
in which the plug is inserted, controlling the
circuit which has the plug-terminal, and adapt-
ed further to render said testing device inde-

' pendent of the electrical condition of the jack,
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as by disconnecting the said device theretrom,
and means actuated upon the operation of the
last-mentioned switching mechanism, for re-
establishing the test-potential at the Spring-
jacks ot the line. |

5 The combination with a telephone-cir-
cuit, of a magnet A and switching mechanism
controlled thereby for changing the electrical
condition of said telephone-circuit, a local cir-
cuit containing said magnetina branch there-
of, means for producing a flow of current 1n
said local circuit, and switching mechanism
brought into action through the agency of
said magnet when the same becomes Inert,
tor rendering the magnet irresponsive to he
Aow of current in said local circuit, as by d:

o

connecting the branch containing the magnet,

substantially as set forth.

6. The combination with a telephone-cir-
cuit. of a plug and spring-jack switch there-
for, a local test-circuit established in contacts
of said switch, means for changing the elec-
trical condition of said test-circuit, a relay-
maenet % in a normally closed branch of the
test-cireuit, an electromagnetic switch acdapted
when excited to close the telephone-circult
and simultaneously to render the relay-magnet
% independent of said test-circuit, as by cis-
connecting the same therefrom, and means
controlled by the insertion of the plug in the
spring-jack, for establishing a local circult for
said electromagnetic switch, controlled at rest-
ing-contacts of said relay, whereby the con-
dition of the telephone-circuit is made depend-
entupon the condition of the test-circuit when
the plug is inserted in the spring-jack.

7 The combination with a telephone-line
having multiple spring-jacks, of a telephone-
circuit terminating in a switch-plug adapted to
be inserted in a spring-jack of the telephone-
line to make connection therewith, means for
making connection at the other spring-jacks,
and means actuated in making connection with
the line for changing the electrical condition
of the spring-jacks thereof, a testing device
associated with the plug and sensitive to the
electrical condition of the spring-jack 1nto
which said plug may be inserted, switching
mechanism actuated in the response of said
testing device, for rendering said device inde-
pendent of the electrical condition of the
spring-jackinto which the plug is inserted, and
a signal-circuit also controlled through the
agency of said testing device. |

8. The combination with a telephone-line
having multiple spring-jacks, of a circuit ter-
minating in aswitch-plug adapted for insertion
in a spring-jack to make connection with said
line, a test-conductor extending to all the mul-
tiple spring-jacks, means for making connec-
tion with the line at any of the multiple
spring-jacks thereof, and means for changing
the electrical condition of the test-conductor
in making connection at any spring-jack, a

776,435

the plug and adapted to form a local circuit

with said test-conductor when the plug is in-
serted in a spring-jack, an electromagnet in-
cluded in a normally closed branch of said
local cireuit and sensitive to the electrical con-
dition of the test-conductor, and switching
mechanism controlled by said magnet adapted
when actuated to change the electrical condi-
tion of the telephone-circuit and simultane-
ously to render said magnet independent of

therefrom, substantially as set forth.

9. The combination with a telephone-cir-
cuit, of a local circuit and means for producing
a current therein, a relay in a branch of said
local circuit, and switching mechanism actu-
ated through the agency of said relay when
the same becomes inert, adapted to change the
olectrical condition of the telephone-circuit
and also to render said relay thereafter incle-
nendent of the flow of current in said local
circuit, as by disconnecting the said branch
containing the relay.

10. The combination with a telephone-cir-
cuit and a plug and spring-jack switch con-

‘trolling the same, of alocal circuit established

in contacts of said switch, and means for pro-
ducing a flow of current therein, a relay-mag-
net 4 in a branch of said local circuit, a switch-
contact actuated through the agency of sald
relay-magnet when the same becomes 1nert,
adapted to change the electrical condition of
said telephone-circuit, and another switch-con-
tact simultaneously actuated, for disconnect-
ing the branch containing the relay-magnet.

11. Thecombination withaplagand spring-
jack switch and a telephone-circuit controlled
thereby, of a local circuit established 1n con-
tacts of said switch, means for procducing a
flow of current in said circuit, a conductor
terminating in a contact-piece of the plug and
forming a part of said local circuit, a relay-
magnet responsive to the flow of current in
said conductor, switching mechanism acapt-
ed to close a normally open break in the tele-
phone-circuit and to cut off the relay-magnet
from the path of current in said local circuit,
and means actnated in the insertion of the
plug for bringing said switching mechanism
under the control of the said relay-magnet,
said mechanism being actuated by the relay
when inert, whereby the condition of the tele-
phone-circuitis made dependent upon the con-
dition of the local circuit.

19. Thecombination witha plugandspring-
iack switch and a telephone-circuit controlled
thereby, of a local circuit established 1n con-
acts of said switeh, means for producing a
low of current in said local circuit, a mag-
net in a conductor terminating in the plug and
forming a partof said local cireuit, switching
mechanism contrelling the telephone-circult,
and means actuated in the insertion of the plug
in the spring-jack for bringing said switching
mechanism under the control of said magnet,

the local circuit, as by disconnecting the same
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whereby the condition of the telephone-cir-

cult 1s made dependent upon the condition of
the local circuit.

13. The combination with a telephone-line
and multlple spring-jacks thereof having test

contact-pieces, of a telephone-circuit terminat-

1110' in a switch-plug adapted to be inserted in

a spring-jack of the telephone-line to malke
connection therewith, means for making con-
nection at the other spring- ]a,chs, and means
actuated in making connection with the line
for establishing a test-potential at the test
contact-pieces of the several multiple spring-
jacks thereof, a relay 4 in a conductor termi-
nating 1n 4 contact -piece of the plug which is
1(1&pted to engage the test-contact of the
spring-jack into which sald plug may be in-

serted, said conductor forming a branch of a

local circuit for the relay, Sald relay being
thus responsive to the test-potentlal at the_'
Jack, an electromagnetic switch in a local eir-

cuit closed by said relay £ when the same is
inert, said electromagnetic switch controlling
the cn*cult which has the plug-terminal, a
source of current connected with said relay 2
to maintain the same excited independent of

the circuit thereof closed at the test- contact

of the jack, and means actuated in the inser-
tion of the plug in the spring-jack, for dis-
connecting said source of current from the
relay, whereby the condition of the eircuit
having the plug-terminal is made dependent
upon the busy or idle condition of the line into
whose spring-jack the plug is inserted.

The combination with a trunk-line ex-

tending between two switchboards, of a sig-

nal ¢ and a testing appliance # associated
with the trunk-line at one of the switch-
boards, a telephone-line, and a connection-
switch for establishing connection between
the trunk-line and the telephone-line at the

~other switchboard, a source of busy-test po-

tential, and a switch for applying said poten-
tial to the telephone-line, and an electromag-
netlc switch 2 controlhnﬂ‘ the circuit of the
trunk-line, said electromawnetw switch belng
sensitive to the presence of busy-test poten-—
tial on the said telephone-line, whereby the
busy or free condition of the line is automat-

~ 5¢ ically indicated.

- 15. The combination with a telephone-line
having a busy-test conductor 3, a source of

test-potential and a switch for applying the |

same to said test-conductor, a second tele-

phone-circuit 4 5, and a connection-switch ¢
for uniting the two telephone-circuits, a test-
magnet 4 -and a switch ¢ having normalily
closed contacts connecting said test-magnet
to the test-conductor, a signal ¢ associated
with the second telephone-circuit, controlled

55
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through the agency of said switeh ¢, and

means made operative by the test-magnet
when 1t becomes inert, for actuating said
switch g, whereby the circuit of the test-mag-
net is broken and the signal »" actuated upon
a fatlure of the test—-potentml applied to said
test-conductor.

16. The combination with a telephone-line
having multiple terminals, of a connection-
switch adapted to be applied to one of said
terminals, a source of test-potential applied
by said switch to all the said multiple termi-
nals, a second connection-switch adapted to
engage another of said multiple terminals, 2
magnet associated with said second connec-
tion-switch responsive to the failure of the
test-potential at the multiple terminal with
which said last-mentioned connection-switch

1s engaged, and a switch ¢ controlled by said

magnet adapted to disconnect the magnet and
reéstablish a test-potential at the several
multiple terminals.

17. The combination with a telephone-line

ancd multiple spring-jacks theretor, of a plug

and plug -circuit, a trunk-circuit also hav-
1ing a plug-terminal, a local busy-test circuit
composed of three conductors, one extending
to a contact-piece on each of the multiple
spring - jacks, another associated with the
trunk-plug and including a test-magnet, and
the third associated with the other plug, a
battery included in said test-circuit to actu-

“ate the test-magnet when the test-circuit is

completed by the insertion of the trunk-plug
and the other plug into multiple spring-jacks
respectively of the same line, a signal device

at the distant end of the trunk-line, and means

for actuating said signal device contr olled by
sald test-magnet.

In witness whereof 1 hereunto subscribemy oo

name this 18th day of April, A. D. 1902.
o EDWIN H. SMYTHE.

‘Witnesses:
Joun . RoBurrs,
FrEDERICK A. WATKINS.
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