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To all whom it may concern:

Be it known that I, WiLLiam M. DAVIS, &
citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of 1lli-
nois, have invented a certain new and useful
Implovemcnt in Telephone - Exchange Sys-
tems, of Wthh the following is a full clear,
concise, and exact descuptwn reference be-
ing had to the accompanying drawing, form-
g a part of this specification.

My invention relatesto telephone-exchange
systems, and has forits object the provision of
improved means whereby subscribers whose
lines extend to different telephone-exchanges

may beconnected throughtheagency of tr 11111{-_

lines.

My invention has for its specific objects—
first, the provision of improved means where-
by the operators of different exchanges may

signal each other over those conductms em-
ployed in effecting a complete connection be-
tween subsecribers connected with the ex-
change, thereby dispensing with special con-
ductors that have been generally employed
hitherto for the purpose of establishing sig-
nal connection between the operators, :amd
second, the provision of means whereby re-
pea,tmﬂ -coils may be employed in the trunk-
line for the purpose of propagating voice-cur-
rents from one substation to another, in com-
bination with means whereby the common
battery employed in the system may not be
short - eireuited by reason of 111ductwely-16-

lated closed circuits forming links in the tele-

phonie circuit. While this latter feature of
my invention 1s particularly adaptable for
use In connection with repeating - coils con-
tained in trunk-lines, I do not wish to be
limited in all embodiments of the invention
to this adaptation thereof.

I will explain my invention more fully by
reference to the accompanying drawing; in
which are illustrated two telephone - ex-

changes adapted for union by a trunk-line.

I hm e 1llustrated a subseriber’s station No.
)0 connected with the telephone-exchange A

and a subseriber’s station 120 eonnected to a

telephone-exchange B. At each of the tele-
phone-substations I have 111[18131 ated a gravity

| ported thereby, a transmitter 3, an induction-

coll having the primary 4 adapted for inclu-

sion in circuit with the telephone-line upon

the elevation of the switeh-hook, a secondary
5 1ncluded in closed cireuit with the tele-

‘phone-receiver, a signal-receiver 6, and a con-

denser 7 included in the signaling branch.
When the switch-hook occupies its deptL essed
position, the signal-receiver is cut into cir-
cult and the telephonic apparatus is rendered
1Inoperative.
trom the switch-hook, the switeh-hook is ele-
vated to open the signaling branch contain-
ing bell 6 and condenser 7 and to ciose circuit
thr ough the telephonic apparatus.

The substations are connected with the ex-
change by telephone-lines, the limbs S and 9
of each being connected with the short and
long line springs of the spring-jacks 10 at the
exchanﬂe% The limb 8 of each telephone-

line is continued through the helix 11 of a

relay 12 and is connected with one pole of a
common battery 13, the remaining pole of
this common battery having connection by
way of the conductor 14 with one terminal of
the second helix 15 of the relay 12. The re-

maining terminal of the helix 15 is in the

form of-zzt contact-spring 16, normally engag-
ing a contact carried by the spring 17, which
spring constitutes the normal ter minal of the
limb 9. When the limbs 8 and 9 are conduc-

tively united at a substation 90 or 120, circuit

from the battery 13 finds passage through
both of the helices 11 and 15, which by being
differentially wound do not cause the opera-
tion of the relay 12 when thus both included
In ¢irceuit.

There is also included in ¢ircuit with the
conductor 14 and the helix 15 the winding
of a line-indicator 18, having a single helix
which energizes its core when circuit throu gh
the battery 13 is completed upon the elevation
of a corresponding telephone switch-hook.
The line-signaling magnet 13 prefer ably pre-
sents a swnal thre ouwh the agency of a small
1ne&11deseent lamp 19 whose circuit is com-
pleted as terminals 20 and 21 are engaged
upon the energization of magnet18. The op-
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~denser 40, and the primary helix 41.

ing-subscriber’s jack, thereby incl udmﬂ the |

hellx 11 in a momentary closed cir enlt that
contains the tip of the inserted plug, the

clearing-out indicating-lamp or other signal |

23 corresponding to the subscriber whose
jack is engaged by the plug 22, the armature
24 of the signal-controlling magnet 25 cor-

responding to the signal 23, the battery 13,

the helix 11, and the short-line spring of the
spring-jack 10 engaging the tip of the inserted
plug. The spring 17 is thereupon moved

from its normal contact to 1ts alternate con- |

tact 26, thereby opening the circuit, including
the helix 15, and permanently connecting the
short-line spring to the battery through the
helix 11. It is understood, of course, that
the short circuit momentarily maintained
throagh the lamp 23 causes the coil 11 to exert
a 016.:11361 magnetizing effect nupon the core
th&n the dif erentlnl 0011 15, whereby the said
relay may be operated. The helix of magnet
18 and the coil 15 of the relay are at the same
time cut out of circuit, as the continuity of
its circuit depends upon the engagement of
the parts 16 and 17.

The cord-connecting a,ppm atus at the ex-
change 18 similar to that devised by me
hitherto and which is now well known to
those skilled in the art. In addition to the
plugs 22 there are also provided the plugs 27,
united by tip and sleeve strands. There 1s
provided at the board A a ringing key 28 for
including the calling- genelator 2‘) in bridge

of the telephone-lines and a listening-key 30_

for including the operator’s telephone appli-
ance 31 1n the telephonic circuit. Similar

keys 28 and 30 are also provided at board 13,

there being also illustrated at this board a
second ringing-key 32, 80 that the generator
29 at this board may be included in circuit

with one or the other of the plugs 22 and 27.
There is also preferably provided in connec-

tion with each cord-circuit an added super-
visory signal 33, provided with a controliing-
electr omaﬂ'net 34. T'he magnets 25 and 81L
are 1n01uded in series in the cord circuits, be-
ing shunted by condensers 35 36, included
serially in the same cord-strands.

Having generally described a particular
telephone-exchange system with which my
invention is particularly adapted, I will now

describe more particularly the salient fea-

tures of my improved trunking system. |

Theexchanges A and Bmayhave telephone-
lines connected therewith united through the
agency of said trunk-lines, as the trunk-line
37 1llustrates. This trunk-line terminates in
the long and short line springs of the spring-
jack 38, that are adapted forengagement with
the terminal of a plug, and 1n similar contact-
springs of a spring-jack 39 at the board or
exchange B.

The trunk-line is made up of three induec-
tively-related sections. The first section in-
cludes the short and 10ng' line springs of the
spring-jack 38, the primary helix 39', con-

When |
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the trunk-line jack 38 1s not engaged with
the plug, this first section of the trunlk-line
includes the drop or indicating magnet 42
which is thus normally in condition to be
operated from the board -B. When the jack
38, however, is engaged by a plug, the helix
Of 168 magnet 1s short-circuited by the en-
gagement of terminals 43 44 of its helix, by
which adjustment it is rendered unresponsive
to alter natl_nﬂ' eurrent, while 1ts 1mpedance
is removed fl‘om the t-r.nnk-]ine circuit.
"The second or middle section of the trunk-
line is in the form of a local circuit that is
closed telephonically. This telephonically-
closed second or middle section of the trunk-

line includes secondary coils 45 46 in indue-

tive relation with the primaries 39" and 41
and secondary coils47 and 48. This middle

section also includes the condenser 40, that is

comnion to the first and second sections of
the trunk-line, and the condenser 49, that 1s
common {0 the second and third sections of
the trunk-line, said condensers serving to
telephonically close said sections. Thisthird
section of the trunk-circuit also includes the
primary coils 50 and 51 in inductive relation
with the secondaries 47 and 48.
cluded normally in this third section of the
trunk-line a circuit-changing spring 52, the
helix 53 of a relay 54, the helix of a signal-
controlling magnet 55, the conductor 56, the
battery 13 at the exchange I3, the conductor
57, and the helix 38, that 1s differentially
wound with respect to the helix 53, which
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arrangement 1s preserved as long as jack 39

is not engaged by a plug.

This as&,oelatmn ot the smnal-controlhnn*
relay 54 and the signal-pr e%entmﬂ* magnet 55
constitutes one feature of my invention. By

105-

this arrangement, assuming that subscriber
No. 90 is calling the subseriber No. 120, a sig-

nal is transmitted to the B operator upon a
simple insertion of the A operator’s calling-
plug inthetrunking-jack through the agency

of the cord- c1r(3111t 1nst1nmentahtle% at the

exchange A, which result I am enabled to
secure because the sides of the circuit extend-
ing from the calling-operator’s exchange to

the board B are metallically continuous, as

will be apparent by the metallic connections
between the coils 39" and 45, coils 41 and 46,
coils 47 and 50, and coils 48 and 51, which axr-
rangement enables the passage of battery-
current through the helices 55, 53, and 53
when the plug is inserted at the A exchange.

The circuit may be traced as follows: from.

the long jack -spring of spring-jack 38 to
the primary coil 39’, the secondary coil 45 to
the secondary coil 47, primary coil 50 to the
middle spring of the relay 54, to the lower

spring of the relay 54, through the winding

53 of relay 54, through the winding of relay
55, through conductor 56, through battery 13
at station B, through conductor 57, through
winding 58 of relay 54, through the primary
coil 51, through the secondary coil 48, second-
ary coil 46, primary coil 41, the short spring
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of spring--j:swl{ 33 to the tip of plug
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operator’s key, through subscriber’s substi-
tion 90, (if plug 22 is inserted in spring-jack
10,) back to the opel ator’s key, through the
wmdmn of relay 25, winding of 1*0]&}?’ 94,
th:r-ouﬂh the sleeve- stl and of the cord, and
back to the long relay-spring of spring -jack
38. If the plug 22 1s not inserted in spring-
ja-e]{ 10, the circuit at station A may be
closed by the closure of the operator’s lis-

tening - key, the circuit then including the

operator’s talking set instead of the appa-
ratus at substation 90, T'his signal thus au-
tomatically transferred through the agency

of apparatus at the board A is manifested in

the signal 59, 1t being assumed that the relay
54 18 not operated, owing to the differential
arrangement of its windings. This signal 59
is preferably in the form of a small incandes-
cent lamp and is included in a local circuit
that is established by the armature of the
magnet 55, which effects the closure of the
switch parts 60 and 61, constituting terminals
of the circuit, 111(3111(1111{1 the lamp 59.

The oper ator at the board B in response to
the signal presented by the device 59 Inserts
a plun' 27 infto the jack 39, thereby momen-
tarily establishing a local cirecuitthat includes
the tip of the inserted plug, the supervisory

signal 83, the armature of the magnet 34, the
3, the helix 58, and the short-line
spring of the jack 39 in engagement with the

battel y 1

sald tip. The momentary closure of this cir-
cuit causes an increase in the strength of the
magnetism due to the winding 53 over that
pr oduced by the winding 53 whel eupon the

armature of the relay 54 18 attl acted, moving

the contact-spring 62 from its normal contact-
anvil, thereby opening the circuit including
the helix 53. DBy the disconnection between
the spring 62 and its normal contact-anvil the
magnet 55 is thrown out of circuit, restoring
the signal 59. "The spring 62 when elevated
engages 1ts alternate contact-anvil, thereby
effecting a direct connection between the pri-
mary o0 and the long-iine spring of the spring-
jack 39, thus placing the third section of the
trunk-line in condition to afford telephonic
communication between the calling and called
subscribers. T'he condensers 40 and 49 pre-
ventthe short-circuiting of the batteries 13 13,
which would otherwise take place if the sec-
ond section of the trunk-line were placed in a
metallically-closed circuit. I'he condenser 49
by turnishing sufficient impedance to the low-
frequency calling-current serves to permit
the passage of sufficient current from the call-

ng-generator 29 at the board B (assuming
now that subseriber No. 120 is the calling sub-
seriber and that the operator at the A hoard
is to be signaled) to effect the operation of
the drop 42. This signaling-current may be

traced from one terminal of the generator 29 °

to the tip of the plug 27, inserted within the

Jack 39, the short-line spring of this jack, the
primary 51,the secondary 43, the secondary 46,
~thesaid magnet 42, the condenser 40, the sec-

terminal of the generator.
taking the place of a metallic continuation of

>
—d

27, to the | ondary 45, the s¢condary 47, the primary 50,

the long-line spring of the spring-jack 39, the
sleeve of the inserted plug 27 to the remaining
The condenser49,

the second section of the trunk-line, prevents
the current from the generator 29 at the ex-
change BB from being %h()ft circuited, foreing
the same through magnet 42.

Tt is obvious that the condensers 49 and 40
may be sorelatively constituted as to prevent
and permit the passage of signaling-current
in the generator 29. If it is 11013 desu‘ed to
1*elatively constitute the condensers in. this
way, the signal 42 may be operated by divided
current received from the generator 29.

It is obvious that many changes may be
made from the embodiment of my invention
herein shown and particularly described, and
I do not, therefore, wish to be limited to the
precise arrangement herein shown; but,
Having thus described my invention, I

clzum as new and desire to secure by Tetters
P

1. In atelephone-exchan nebystem the com-
bination with telephone-lines extending from
subscribers’ staltions to different Switcll--
boards, of a trunk-line between these boards
cord - connecting apparatus at each of the
boards for connecting the trunk-line with sub-
seribers’ lines, a signal at one of the boards,
an electromagnet associated with said signal
for controlling the operation thereof, a relay
for (*011‘[1'011111{1' the energization of said elec-

tromagnet, SWltClllllﬂ mechamsm adapted to.

be actuated by said 1j@1:f.13?,d'iifere11tia1]y-woﬂn d
colls on said relay normally included serially

| in the trunk-circuit with the winding of said

electromagnetandsaid switchingapparatus, a
source of current, means associated with the
cord apparatus at a second board for causing
the current from said source to flow throunh
sald differential windings and the winding of
sald electromagnet, smd relay remaining “de-
energized during such flow of 0111‘1’*@1113, andcl
means at said first board for including one of
said differential coils in an additional circuit
with said source, whereby said switching
mechanism 1s &etuated to open the cir mut
through said electromagnet, whereby said sig-
nal is reﬂtored &ub%an‘umﬂy as described.

2. Ina telephone-e}:ehm oesystem,the com-
bination with telephone-lines extending from
subscribers’ stations to different switch-
boards, of a trunk-line between these boards,

repeating-coils interposed in said trunk-line

between the two boards, cord-connecting ap-
paratus at each of the boards for connecting
the trunk-line with subscribers’ lines, a sig-
nal at one of the boards, an electromagnet as-
soclated with said signal for controlling the
operations thereof, a relay for controlling the
energization of said electromagnet, switching
mechanism adapted to be actuated by said re-
lay, differentially-wound coils on said relay
normally included serially in the trunk-cir-
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and said switching apparatus, a source of cur-
rent, means associated with the cord appara-
tus at a second board for causing the current

“from said source to flow through said differ-

ential windings and the Wmdmﬂ' of said elec-
tromagnet, said relay remaining deénergized
durmﬂ Such flow of current, z—md means at
sald ﬁrst board for 111(31111{t111’1':~T one of said dif-
ferential coils in an addltlonal circuit with
sald source, whereby said switching mechan-

-1sm 18 actuated to open the circuit through

sald electromagnet, whereby said signal is re-
stored, substantially as described.
3. Inatelephone-exchange system,the com-

“bination with telephone-lines extending from

subscribers’ stations to different switch-
boards, of a trunk-line between these boards,
the said trunk-line being divided into three
inductively-related sections, cord-connecting
apparatus at each of the boards for connect-
1ng the trunk-line with subseribers’ lines, a
sw*nal at one of the boards, an electr onmmlet
dssocmted with said signal f01 contr 01111’10 the

operation thereof, a 1ﬁlay for contr 011111'0' the

energization of said electromagnet, switchinﬂ*
mechamsm adapted to be actuated by smd
relay, differentially-wound coils on said relay
normally included serially in the trunk-eir-

~cuit with the winding of said electromagnet
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and said switching apparatus, a source of cur-
rent, means assoclated with the cord appa-

‘ratusat asecond board for causing the current
from said source to flow through said differ- .

ential windings and the winding of said elec-
tromagnet, said relay remaining deénergized
during such flow of current, and means at
said first board for including one of said dit-
ferential coils In an additional circuit with
sald source, whereby said switching mechan-
iIsm is actuated to open the circuit through
sald electromagnet, whereby sald signal is re-
stored, substantially as described.

4, In atelephone-exchange system,the com-
bination with telephone-lines extending from
subscribers’ stations to different switch-
boards, of a trunk-line between the boards,

cord - connecting apparatus at each of the

boards for connecting the trunk-line with sub-
scribers’ lines, a Ielay provided with differen-
tially-wound eoils connected with the trunk-
line, an indicator at one of the boards, means

| controlled by the said relay for governing the

55

60

operation of the said indicator, means for di-
recting current through the differentially-
wound coils of the relay, said means being
controlled by instrumentalities associated
with the cord-circuit at the board where the
call is initiated through the agency of the
trunk-line, switching apparatus for directing
current through the said relay to change the
operative condition of the indicator, the said
trunk -line having metallically - continuous
sides, repeating-coils included in these sides,

condensingapparatus located across the sides

to divide the trunk-line into telephonically-
closed sections, and a source of electricity

to

737,500

I ﬁallie sides of the tumk circuif to the said
-161&}?" substantially as described.

5. In a telephone- exeh&nﬂesys‘ﬂem the com-
bination with telephone-lines extending from
subscribers’ stations to different switch-
boards, of a trunk - line between the boards,
cord- conneetmﬂ' apparatus at each of {he
boards for eonnectmﬂ* the trunk-line with sub-
s¢ribers’ lines, a 1613;5? provided with differ-
entially-wound coils connected with the trunk-
line, a signal at one of the boards, means ¢on-
trolled by the said relay for governing the op-
erationof thesaid signal, means for directing
currentthrough the dl fel entially-wound coils
of the relay, said means being controlled by
instrumentalities associated W113h the cord-cir-
cuit at the board where the call 1s initiated
through the agency of the trunk-line, and
meansoperating in conjunctionwith the cord-
connecting apparatus at said first board for
causing additional current to flow through
one of the coils of the relay whereby the mag-
netization of said relay is increased, substan-
tially as described.

6. In atelephone-exchange system, the com-
bination with telephone-—hnes extending from
subscribers’ stations to different switch-
boards, of a trunk - line between the boards,

repeating-coils interposed in said tr-unk-line, -

cord - connecting apparatus at each of the
boards for connecting the trunk-line with the
subscribers’ lines, a relay provided with dif-
fer entlally-wound coils connected with the
trunk - line, a signal at one of the boards,
means controlled by the said relay for govern-
ing the operation of the said signal, means
f01 directing current through the d1ffel el1l-
tially-wound colils of the relay, sald means be-

ing controlled by instrumentalities associated .

with the cord-circuit at the board where the
call 1s initiated through the agency of the
trunk-line, and means operating in conjunc-
tion with the cord-connecting apparatus at
sald first board for causing addltlonal current
flow through one of the colls of the 1ela,y
whereby the magnetization of said relay isin-
creased, substant-ially as described.

7. In atelephone-exchange system, the com-
bination with telephone-lines extending from
subscribers’ stations to different switch-
boards, of a trunk -line between the boards,
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the said trunk-line being divided into three .

inductively-related sections, cord-connecting

120

apparatus at each of the boards for connect-

ing the trunk-line with subscribers’ lines, a
relay provided with differentially-wound coils
connected with the trunk-line, a signal at one
of the boards, means controlied by the said
relay for governing the operation of the said
signal, means for directing current through
the differentially-wound coils of the relay,
sald means being controlled by instrumen-

talities associated with the cord-circuit at the

board where the call is initiated through the
agency of the trunk-line, and means operat-
ing in conjunction with the cord-connecting

that is caused to pass its emlent over the me- | appa,l atus at sald first board for causing ad-
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ditional eurrent to flow through one of the
colls of the relay whereby the magnetization
of said relay is increased, substantially asde-

scribed.

3. Inatelephone-exchangesystem,the com-
bination with telephone-lines extending from
subseribers’ stations to different switch-

- boards, of a trunk-line between the boards,

10

.‘[5

20

cord - connecting apparatus at each of the

boardstorconnecting the trunk-line with sub-
scribers’ lines, a relay provided with differ-
entially -wound coils connected with the
trunk-line, an indicator at one of the boards,
means controlled by the said relay for gov-
erning the operation of the said indicator,

means operating in conjunction with the said

cord-connecting apparatus for rendering the
magnetization due to one of the helices of the
dlff erentially-wound relay or magnetstronger
than that due to the other, the said 131‘11111{-
line having 111613&1110&11)?-00]1tlIlllOllS sides, re-
peating - coils included in these sides, con-
densing apparatus located across the sides to

~divide the trunk-line into telephonically-
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closed sections inductively related to each
other, and asource of electricity that is caused
to pass its current over the metallic sides of
the trunk-circuit to the said relay by reason
of the said condensing apparatus, substan-
tially as described.

9. Inatelephone-exchangesystem,the com-
bination with telephone-lines extending from
subscribers’ stations to different letGh"
boards, of atrunk-line between these boards,
cord - connecting apparatus at each of the
boards forconnecting the trunk-line with sub-
scribers’ lines, a signal at one of the boards,

-an electromagnet associated with said signal

for contmlhnﬂ the operation thereof, a 1'ela,y
for (3011131'0111110 the energization of said elec-
tromagnet, smtehmn meelmmsm adapted to
beaetuatedby saichelay,di'Terenﬁaﬂy—wound

~colls on said relay normally included serially

in the trunk-cireuit with the winding of said
electromagmnet and said switching &pp&mtus,

a source of current, means &Ssociated with

- the cord apparatus at a second board for

50
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from subscribers

causing the current from said source to flow
through said differential windings and the
winding of salid electromagnet, said relay re-
maining deénergized during such flow of cur-
rent, and a local circuit at said first board in-
cluding one of the windings of said relay and
said source, saidlocal circuit becoming closed
upon insertion of the plug into the spring-
jack at said board whereby additional cur-
rent flows about said relay to cause magneti-
zation thereof whereby said switching mech-
anism is actuated to open the circuit thr ough
sald electromagnet whereby said signal is
restored, substantially as described. _
10. In a telephone-exchange system, the
combination with telephone-lines extending

boards, of a trunk-line between these boards,

’stations to different switceh- |

| actuated by sald relay di: _
colls on said relay normally included serially
In the trunk-circuit with the winding of said

scribers’ lines, a signal at one of the boards,
an electromagnet associated with said signal
for controlling the operation thereof, a relay
forcontrolling the energization of said electro-
magnet, switching mechanism adapted to be
actuated by said relay, diff
coils on said relay normally included serially
in the trunk-circuit with the winding of said
electromagnet and sald switching apprm*atus

a source of current, means asfsoemted with the

cord apparatus at a second board for causing
the current from said source to flow through
sald differential windings and the winding of
said electromagnet, said relay remaining de-
energized during such flow of current, ::md
mea,ns associated with the cord-circuit at sald
first board whereby said relay, said electro-
magnet, and said signalare excluded from the
talking-cireuit, substantially as deseribed.
11. In a telephone-exchange system, the
combination with telephone-lines extvending
from subscribers’ stations to different switch-

O

boards, of a trunk-line between these boards

scribers’ lines, a signal at one of the boards,

an electroma,n net assoclated with said .510*1161,1
95 .

for eontrollmfr the operation thereof, a 1*elay
for eontrollmﬂ the energization of smd electro-
magnet, SWlt(,hmﬂ mechanism adapted to be
ferentially-wound

electromagnet and said switching apparatus,
a source of current, means associated with the

erentially-wound

75

80.

| _ _ y 90
cord - connecting apparatus at each of the
boards for connecting the trunk-line with sub-

100

cord apparatus at a second board for causing

the current from said source to flow through

sald differential windings and the winding of
said electromagnet, said relay remaining de*
energized during
means whereby upon insertion of a pluginto

“a spring-jack at said first board an additional
circuit is closed through one of the coils of.

said relay and said source whereby said relay
is energized to actuate said switching mech-

105

such flow of current, and

110

anism, said switching mechanism upen such

actuation closing a short circuit about a por-
tion of the trunk -cirenit whereby said relay,
sald electrgmagnet, and said signal are ex-
cluded from the talking-cirenit, Sllet&Iltlal].}
as described. _

12. In a telephone -exchange system, the
combination with telephone-lines extending

from subscribers’ stations to different switeh-

boards, of a trunk-line between the boards,
cord - connecting
boards for conneotmn‘ the trunk-line with
subscribers’ lines, a relay provided with dif-
terentially - wound coils connected with the
trunk-line, an indicator at one of the boards,
means controlled by the said relay for gov-
erning the operation of the said indicator,
means operating in conjunction with the said
cord-connecting apparatus for rendering the
magnetization due to one of the helices of the

apparatus at each of the
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cord - conneetmg apparatus at each of the ) dxfferentmlly-womild relay ormagnetstronger
“boards fm connecting the tr unk line with sub- i than tlmt due to the other, the mld trunk- 1111@
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‘having metallically-continuous sides, repeat-

ing- eoﬂs included in these sides, condensmﬁ'
eppa,ra,tus located across the SldeS* to lelde
the trunk-line into inductively -related sec-
tions, a source of electricity that is caused to

pass.its current over the metallic sides of the

trunk-circuit- to the said relay by reason oi
the said condensing apparatus, the magnet
directly eontrolhno the said indicator bemﬂ
included in the trunk-line circuit t0 operate
its signal upon the passage of current through
the tmn-

lay to restore the signal, substantlally as de-
seribed.

13. The combination with telephone-lines
extending from subscribers’ stations to dif-
ferentswitchboards,of a trunk-line extending
between the boards, repeating-coils in the
trunk -line at each board for dividing said
trunk-line into three inductively- rel.eted tele-

~phonic sections, a condenser between the re-

peating-coils at each board for uniting the
sides of the trumk-line, a signal-controlling
electromagnet at one of said boards whose
winding is included in eircuit with the con-
denser at'said board, and a source of signal-
ing-current at the other board for sending
current oversaid trunk-line for actuating said
signal - controlling electromagnet, substan-

| tla,lly as described.

14. The combination with telephone -lines

extending from subseribers’stations to differ-

ent SWltCthdI‘dS cfatrunk-lineextendingbe-
tween the boards,repeatmﬂ' -coils inthe tr_unlz;-

~line for dividing the same 1nto inductively-
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related telephonic sections, condensing appa-
ratus uniting the sides of the trunk-line at
these repeating-coils, a source of calling-cur-
rent at one board, asignal-controlling electro-
magnet whose winding 18 included in the
trunk-line at the other board, responsive to
current from the said source of signaling-cur-
rent, contact-springs constituting terminals
of thesignal-controlling electromagnet-wind-
ing, and means whereby these contacts are en-

gaged upon the establishment of a complete

connection between subscribers connected
with the boards, substantially as described.

15. The combination with telephone-lines
extending fromsubstationstodifferentswitch-
boards, of a trunk-line extending between the

boards, a repeating-coil at each end of said

trunk-line having 1ts primary and secondary
windings divided into sections for the pur-
pose of affording an inductive transmission

-oftelephonic current between the two switeh-

boards,a metallic connection between the pri-

mary and secondary of said repeating-coils

for the purpose of affording a metallic con-
ducting-circuit for signaling-current, and an
Iindicator associated with each end of said
trunk-line, substantially as described.

16. The combination with telephone-lines
extendingtromsubstationstodifierentswitch-

z-line, and a switch controlled by the .-
di ffe1*e11tially~wo undrelay and operated there-
by upon the effective energization of the re-

737,560

[ boards, a repeating-coil at each end of said
trunk-line having its primary and secondary

windings divided into sections for the pur-
pose of affording an inductive transmission
of telephonic current between the two switch-
boards, a metallic connection between thepri-

mary and secondary oi said repeating-coils

for the purpose of affording a metallic con-

ducting-circuit for swnehnu -current, an in-
c"_leatoreesoelated Wlth each eud of said trunk-
line, and condensers connected between the
two sections of the primary and secondary
windings, substantially as described.

17. In a telephone-exchange system, the

‘combination of telephone-lines extending

from substations to different exchange-sta-
tions,atrunk-circuitconnectingthe exchange-
stations, metallically - connected repeating-
coils included in the trunk-cirenit and divid-
ingsaid trunk-circuitinto induectively-related
Seetlone a source of currentatone exchange-

-station adepted for connection with said

trunk-circuit, and a signal-controlling device
at a second station edapted to be opereted by
current from said source by virtue of the me-
tallically-connected repeating-coils, substan-
tially as deseribed.

18. In a telephone - exchange system, the
combination of telephone- 1111ee extending
from substations to different exchange- Sta-
tions, a trunk - circuit connecting the eX-
change - stations, metallically - connected re-
peating - coils included in the trunk -circuit
and dividing said trunk-circuit into induct-
ively-related sections, a source of current at
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one exchange-station adapted for connection

with said Lrunk circuit, a signal-controlling
device at a second statmn edepted to be op-

105

erated by current from said source by virtue

of the metallically-connected repeating-coils,
and nfeans associated with the trunk-circuit
at said repeating-coilsfor telephonically clos-
ing sald inductively-related stations,substan-
t1elly as desecribed.

19. In a telephone - e*{ehanﬂe system the
combination of telephone - 11ne<5 extending
from substations to different exehenﬂ*e-sta-
tions, a trunk - circuit connecting the ex-
ehmwe stations, metelheally eonneeted 1'e-
peetmﬁ' coils included in the trunk-eircuit
and dividing said trunk-circult into induct-
1vely-related sections, a source of current at
one exchange-station adapted for connection
with said trunk-circuit, a signal-controlling
device at a second station adapted to be op-
erated by current from said source by virtue
of the metallically-connected repeating-coils,
and condensing apparatus associated with the
trunk-circuit at said repeating-coils for tele-
phonically closing said inductively-related
sections, substantially as described.

20. In a telephone-exchange system, the
combination of telephone - lmes extending
from substations to different etehenﬂe—sta-
tions, a trunk - circuit connecting the exX-
ehenﬂe stations, memllleelly eonneeted re-

boards, of a trunk-line extending between the | peetm o - coils included in the trunk - circunit
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from substations to
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and dividing said trunk-circuit into indue-
tively-related sections, a source of current at;
one exchange-station adapted for connection
with said trunlk-cireunit, a signal-controlling
device at a second station adapted to be op-
erated by current from said source by virtue
of the metallically-connected repeating-coils,

and condensing apparatus connected across

the frunk-circuit at said repeating-coils for
telephonically closing said inductively - re-
lated sections, substantially as described.
21. In a telephone-exchange system, the
combination of telephone -lines extending
different exchange-
boards, a trunk-line circuit intervening be-
tween the boards metallically-connected re-
peating - colls dividing a telephone - circuit,

which connects the substations and includes

the trunk-line, into inductively-related tele-
phonic sections, a source of eurrent at one
board adapted for connection with said tele-
phone-circuit, and a signal-controlling device
at a second board adapted to be operated by
current from said source by virtue of the me-
tallically-connected repeating-coils, substan-
tmlly as described. |

. In a telephone -exchange system, the

_eombilmtion of telephone -lines extending

[rom substations to different exchange-
boards, a trunk-line circuit intervening be-

- tween the boards, metallically-connected re-

35

40

45

55

6o

peating-coils dividing a telephonic ecircuit,
which connects the substation and includes
the trunk-line, into inductively-related tele-
phonic¢ sections, a source of current at one
board adapted for connection with said tele-
phone-circuit, a signal-controlling device at
a second board adapted to be operated by cur-
rent from said source by virtue of the metal-
lically - connected repeating-coils, and. con-
densers connected across the sides of the c¢ir-
cuit of said repeating-coils for telephonically
closing said inductively-related sections, sub-
sta,ntmlly as described.

20. In a telephone-exchange system, the
combination with telephone-lines extending
from substations to different exchange- sta-
tions, of connecting apparatus 1ntervenmn
between the smtlons for uniting the lines for
conversation, repeating - coils dwuhng the
connecting appara’uus into inductively - re-
lated sections, a signal at one exchange-sta-
fion, a source of current at said station, an
electromagnet at said station operated from
a second station for causing the said source
to be included in cireuit Wlth said signal, and
a dlffel*entlally wound relay at smd ﬁrst sta-
tion included in eircuit with the aforsaid elec-
tromagnet for controlling the operation there-
of, substantmll} as desembed

24, In a telephone - emhanﬂe svstem the
combination with telephone 111168 e\tendmﬂ
from substations to different exchange sta-
tions or boards, of connecting appar atus 11-
tervening between these stations or boards for

uniting the lines for conversation, metallic- |

connecting prpmﬂtus into 111cluetwely-1'e-
lated sectlon_gj a signal at one exchange-sta-

tion, a source of 'et.u'*rent at sald Stmmu, and

means at said station operated from a second
station for causing the said source to be in-
cluded in cirecuit with said signal, substan-
tially as described. |

20. In a telephone -exchange system, the
combination with telephone-lines extending
from substations to different exchange sta-
tions or boards, of connecting
tervening between these stations or boards for
uniting the lines for conversation, metallic-
ally-connected repeating-coils dividing the
connecting apparatus into inductively -re-

lated sections, a signal at one exchange-sta-

tion, a source of currentatsaid station, means
at said station operated from a second station
for causing the said source to be included in
circult with said signal, and condensing ap-
paratus associated with said repeating- eoﬂs
for telephonically closing said inductively-
related sections, subs‘uantmlly as described.
26. In & te]ephone - exchange system, the
combination with telephone-lines extending
from substations to different exchange sta-
tions or boards, of connecting apparatus in-
tervening between these stations or boards
for uniting the lines for conversation, metal-

lically-connected repeating-coils dividing the

connecting apparatus into inductively-re-
lated sections, a signal at one exchange-sta-
tion, a source of current at said station, means

at sald station operated from a second station

for causing the said source to be included in

circutt with said signal, and a condenser at

each exchange -station associated with said
repeating-colls for telephonically closing said

inductively-related seetions, Substﬂntially as

described.

27. In a telephone- exchange system, the
combination of telephone - 111168 extending
from substations to different exchange - sta—-
tions,atrunk-circuiteconnecting the exchange-
stations, metallically - connected repeating-
colls included in the limbs of the trunk-cir-
cult and dividin .
ductively-related sections, a source of current
at one exchange-station adapted for connec-
tlon with said trunk-circuit, a signal-control-
ling device at a second station adapted to be
operated by current from said source by vir-
tue of the metallically-connected repeating-
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apparatus in-
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g sald trunk-circuit into in-
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colls, an indicating device at said first ex-

change-station and a source of current at said
second station for operating
device, substantially as deseribed. |

28. In a telephone - exchange system, Llle

combination of telephone - lmes extending
from substations to different exchange - sta,-_

caid Indicating

25

tions,a trunk-circuitconnecting theexchange-

stations, metallically - conn ected 1*epea,t1no*-
coils included in the limbs of the trunk-cir-
cult and dividing said trunk-circuit into in-

ductively-related sections, a source of current

at one exchange-station adapted for connec-

ally-connected repeating-coils dividing the | tion with said fr unk-cireuit, a signal-control-
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- from substations to di:

s

ling device at a second station adapted to
be opemted by current from said source by
virtue of the metallically - connected repeat-
ing-coils, an indicating device at said. first
exchange-station, a source of current at said
second station for operating said indicating
device, and a condenser at each of said ex-

change-stations connected across the limbs of -

the trunk-circuit at said repeating-coils, sub-
stantially as described.

29. In a telephone -exchange system, the
combination of telephone-lines extending
ferent exchange - St&-
tions,atrunk-circuit connectingthe exehan ge-
stations, metallically - connected repeating-
coils included in the limbs of the trunk-cir-
cuit and dividing said trunk-circuit into 1n-
ductively-related sections, a source of current

at one exchange-station adapted for connee-
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tion with said trunk-circuit, a signal-control-
ling device at a sceond station adapted to be
operated by current from said source by vir-
tue of the metallically - connected repeating-
coils, a condenser at each exchange-station
b1"1dﬂ'ed between the repeating- 0_0118 included
in Opposite limbs of said trunk-circuit, an in-
dicating device at said first exchange-station
in series with the condenser at smd station
and a generator at said second station for op-
erating said indicating device, substanually
as deserlbed
In witness whereof I hereunto subscribe
my name this 211311 day of November, A. D.
1901. o
WILLIAM M. DAVIS.
Witnesses: *

MAX W. ZABEL,

HARVEY L. HANSON.
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