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To all whom it may concern:
Beitknownthat I, KEMPSTER B. MILLER )

~eitizen of the Unlted States, residing at Chl-

cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful

Improvement in Central- Energy Telephone

Systems, of which the following isa full, clear,

- concise, and exact deeerlptlon reference be-

IO

ing had to the accompanying drawings, fm m-

ing a part of this specification. -
My invention relates to a central-energy

~ telephone system, my object being to provide

an improved form of swnalmg epperetue a,t {

- the central station.
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In an application filed by me February 4,

1901, Serial No. 45,928, 1 have disclosed a tele- |

phone eyetem in which a relay for actuating

the supervisory signalis bridged between the |

talking-limbs of the telephone circuit, said
1elay bemfr placed in parallel with the Wllld-
ing of the repeating-coil which serves to unite
the two connected subscribers.
electricity is associated with the relay to trav-
erse the coils thereof, and in said eppheamon
above mentinned 1 heve disclosed means for
preventing the currents from said source of
electricity from traversing the windings of

the repeating-coil to thereby short- circuit the |

source of electricity. In said prior applica-

tion Ihaves pecifically illustrated a condenser
interposed in the circuit of the repeating-coil

to prevent the current from said source of
electricity from passing therethrough. -
The present invention relates to a modifi-

cation wherein the condenser is replaced by

the contacts of a plug-seat switch, whereby
the cireunit through the repeating- coil is closed
when the telephone -lines are connected for

~conversation and is opened to prevent the

40

waste of current. when the'lines are dlSGOl’l—;
| hook engages contact 8, which is oonneoted

nected.

I have illastrated my 1nventlon in the ac-
companying dra,wmfrs, in which-— |

Figure 1 is a view of two telephone- lines
and the connecting apparatus at the central

station for uniting the same for conversation.

Fig. 2 is a diagram showing the talking-eir-
omte of two eonneoted telephone -lines. FTig.

Sis a detdll view of aphw-eeat ewnoh whloh

A source of

'ma,) be employed in connection with my in-
vention.

Like characters refer to hke parts in the

several figures.

The telephone-hne A extends in two limbs

a o to-the central station, where said limbs
terminate, respectively, in the springs a® o,

the spring o’ normally resting against back

contact 1, which 1s eonneeted to D'wmld the
spring a’ normally resting agalnst back con-
tact 2, which is connected, throurrh individual
*annonomtor ¢, to oonduetor 3.
a* and ¢® carry armatures resting opposite

The springs
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the poles of a relay- magnet b, and the spring

o when attracted is adepted to engage con-
tact4,which isconnected with the line- -Springs
' d’ of the spring-jacksor switch-sockets d d.

The spring @3 is adapted when attracted to

the sleeves d* d? of the spring-jacks. Mov-
ing with spring «?, but insnlated therefrom,

is a spring a?, eonneeted to ground thxough a

resistance a’ and adapted when the relay is

One end of
the winding of relay b 1s s connected with con-

ductor 3 end the other end is connected with

‘engage contact 5, which is connected with

o

energized to engage contact 6, which is con-
nected with the test-ri ings d? s,

75

the contact-springs d° d¢°, which’ springs are

mounted to move with but insulated from

the line-springs d d', respectively. When

‘the plug is inserted in the spring-jack, the

line-spring d’ is moved by the tip thereof to

| earry the spring d® into engagement with the

grounded contact d*,
"The subseriber is provided at the substa-
tion with the usual microphone f, receiver 1,

and switeh-hook f?, adapted when the line is
not in use to engage contact 7, which is con-

nected, throuﬂfh bell 13, to 1ound “When
the telephone is removed from the hook, the

with t,he teleDhone trensm1tter e,nd recelver.

the drawings) islike the telephone-line A and

is provided with the same parts and mechan-
ism, and like parts have been indicated by
the same reference characters employed in

‘connection with line A,
The answering plu p is prowded Wlth a

3o
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| The telephone—hne B (shown at the right of
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tip »' and a sleeve p? the former being con-
nected with the strand ¢ and the latter with
the strand s. Likewise the calling-plug o is
provided with a tip o/, connected with strand

', and a sleeve 0%, connected with strand s'.
The strands ¢ s and ¢' s’ are united thirough a
repeating-coil w, having a winding ', con-
nected between the strands ¢ and s.
cuit with the windings w’ are the contacts m?
and 14 of a plug-seat switch, adapted to be
operated by the plug p. The winding w? of

the repeating-coil is connected between the |

strands ¢’ and s, and in circuit therewith are

controlled by the calling-plug o. Between the
strands { and s are the windings A’ and A? of
a relay h, and between said windings is inter-
posed a battery r. Likewise between the
strands ¢’ and s’ the windings &' k2 of a relay
it are connected, a battery » being interposed

between said windings. The windings 7' and |

- h? of the relay A are wound upon the core in
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flows through one of said windings 4/, thence
over the telephone-line and back through the
other winding /% the current will be in such
a direction as fo neutralize the core. There-

fore while the battery-current flows through |

both windings the relay A remains unener-

through one of the windings alone, the core
will be polarized to attract its armature.
Since the windings 2’ and A? are wound upon
opposite ends of the core and are not super-

. 1mposed, the talking-currents will meet im-

pedance which will prevent the same passing
through the windings 2’ h%. The relay thus

opposes the passage of the talking-current, is

neutralized during the passage of the battery-
current through both windings, and is ener-
gized by the passage of the battery-current
through one of the windings. The relay % is
wound and constructed in the same manner

as relay h. Opposite the pole of relay % a

spring m is provided, carrying an armature
and adapted when the relay is energized to
engage contact 13. Contact 13 is connected,

- through the lamp m/', with one pole of the

§50
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battery 7', and the spring m is connected with
the opposite pole of said battery. ILikewise
the spring v of the relay % is connected with
one pole of battery ', and the contact 15 is
connected, through lamp v, to the opposite
pole of said battery. | |

In the strand 7' aringing-key ¢’ is provided,

“normally resting against contact 17 and adapt-

6o

ed when depressed to engage contact 18, which |

18 counected to ground through generator g.
The operator’s telephone set 4 is adapted to
be connected between the strands ¢ and s,
and a condenser [*is interposed in the circuit
of the telephone set.

_If subsecriber A desires to converse with |
subscriber B, he lifts his receiver from the

hook, thereby closing together the limbs a o'
at the substation.

thus closed over conductor 3, annunciator ¢, |

T'he circuit of battery.r is |

- while the cord connectorisidle.
the contacts v° and 16 of a plug-seat switeh |

741,807

contacts 2 and o, limbs a and o', contacts a?

1, thence to the opposite pole of battery r.
The individual annunciator ¢ is thus actu-
ated to convey to the operator the signal for

connection, and the operator thereupon lifts
the answering-plug p and inserts the same in

the spring-jack belonging to subscriber A.
In cir- |

When the plug p rests in its seat, the con-
tacts m?* and 14 of the plug-seat switch are
separated, thereby opening the -circuit
through the winding w' of the repeating-coil
to prevent the wasting of the battery-current
W hen, how-
ever, the answering-plug is removed from its

- seat, the contacts m? and 14 are closed to-
-gether, and the continuity of the cireunit
through the winding v’ is thus completed to
~eonnect the repeating-coil operatively in cir-
- cuit.
the spring-jack belonging to subseriber A
moves contact d° against contact d*, thereby
_ ~energizing the relay b, the circuit through
such a manner that whon the battery-current |

The insertion of theanswering-plug in

sald relay being traced from battery » through

“conductor 3, relay b, spring d3, contact d* to
~ground and back to the battery. The relay
belng thus energized attracts the armatures

and moves springs a? a® out of engagement,
respectively, with contacts 1 and 2, thus dis-

~connecting the annuneciator ¢ from cireuit,
gized. When, however, current is passed |

and moves said springs into engagement, re-

8spectively, with contaects 4 and 5, thus con-
‘necting the terminals of the spring-jacks with
the limbs of the telephone-line.
tion of the answering-plug also connects bat-

The inser-
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tery r in circuit through the windings ' A%

of relay 2 and through the strands ¢ and s of

- the cord-circuit and the limbs a ¢’ of the line.

- Since the battery-current traverses both of

the windings 2’ and 7% the core of the relay
‘remailns neutral and the relay remains unac-
~tuated. Theoperator then connects her tele-

phone set 72 in circuit and receives the nam-

- ber of the called subsecriber,

Learning that

-connection is desired with subseriber B, she
11fts the answering-plug o and touches the tip
-0’ thereof to the test-ring d° belonging to the

- Spring-jack of subscriber B.
18 busy, his relay b will be energized, and test-
- ring d° will be connected to
~contact 6 and spring a?.
- busy, the operator upon touching the tip o'
- of the plug o to the test-ring will hear a click
1n her telephone-receiver; but, on the other
~hand, if the line be idle she will hear no elick
~and will know that the line is not busy. The

1f subscriber B

ground through
If the line be thus

click in the telephone is due to the fact that
by touching the tip of the plug to the test-

~contact the potential at the point # of strand

t' is lowered, thereby permitting a ecurrent to

-flow through the operator’s telephone-re-
¢elver.
‘the test-ring, the battery »’ is on open circuit,

When the tip o is not in contact with

and the point ¢* is therefore of the same po-
tential as the pole of the battery. When,
however, the tip of the plug is touched to the
test-ring, the circuit of battery ' is closed

from ground through winding %', strand ¢,
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|

tip o', test-ring d®, contacts 6 and atto ground.
The remstence mtemosed between the Dole

of the battery and the point £ by the winding-
k' lowers the potential of the

closed circuit, and this difference of poten-
tial of pomt t2 with which the operator’s tele-
phone set is eonnected causes a momentary

cuarrent to flow through the receiver, thereby,
‘1 adapted to be united with another telephone-
electromagnet

causing a click therem

ASSHH]IDD' that the opereter finds the lme_
of the called subsecriber idle, she inserts the
plug o in the jack thereof and then depresses

ringing-key ¢', thereby sending curreet from

generator ¢ over strand {', tip o', spring d',
contacts 4 and a?, limb q, through bell f3 t0
ground. When the subscriber responds, he

11fts his receiver from the hook, thus closing
together the limbs a o' at the substetmn
The circuit of battery ' is thus closed through

wmdmge k' and k*, strands 7' s, and llmbs-
Since the cnrrent flows throucrh both

a a.
of the windings of the relay, the rela,y Ire-

‘mains unactuated. The circuits during con-

versation are shown in Fig. 2. When sub-

scriber A is talking and his microphone is

actuated, variations of resistance therein

- cause a corresponding variation of the dif-

30

ference of potential between the points z and
', and this variation of difference of poten-

tial causes a cerrespondingly—verying current
to traverse winding w’, thereby inducing a
correspondingly- Verymg current in wi ndmg

-w?*, which passes through the receiver to the
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‘receiver the circuibt of battery

substatlon 1. L1kew1se when subscriber B

istalking the dlﬁerence of potential between
the points y and y'is varied and correspond-
ingly- -varying currents are caused to traverse

the receiver of subsecriber A,

When the subsecribershave coin pleted their

conversation and desire disconnection, they
hang up their telephone-receivers, t-hereby

separating limbs a o’ at the substation and

connecting limb o with ground. Lamps m'

and o' are thus lighted to convey to the

operator the signal for disconnection. . Thus
when subscriber A hangs up his telephone-
r 18 closed
from ground through winding 7/, strand f,
limb ¢ to ground et the substation.
but one of the windings of the relay f is thus

energized, the core of the relay is polarized
to attract its armature and close together con--
tacts m and 13, thereby lighting lamp m/.
- Similarly the lamp v’ is lighted by subscriber.
B in hanging up his telephone.
tor thereupon removes the plugs p and o from |.
the respective sockets, and the circuit of the
batteries are opened at the plug-terminals

and the relays are deénergized to extinguish
the lamps.

other subscriber, he may by vibrating the
sthch hook in. the usual manner cause the

lamp to be alternately lighted and extin-
guished to thus convey the swnel to the op--

eretm for reconnection.

point #* on

Since

The opera-

If one of the subsecribers should
desire an immediate -reconnection w1th an-

I
)
\

petent to Francis W. Dunbar for telephone-

LS

switchboard sysbems No. 686, 272 deted No- -

vember 12, 1901,

Having 'described my 1nvent1011 What 1
claim as new, and desire to secure by Letters
Patent, is—

1. The combination with a telephene-hne,
of a repeating-coil through which the same is

line, a signal - controlling _
bridged between the two limbs of the talking-
circuit of said line, a source of electricity, a

switch at the substation for closing the cir-

cuit of said source through said electromag-
net, and a switch having its contacts inter-

posed in the bridge containing the repeating-
coil winding associated with .said line and
normally opened to prevent the passage of

current through said winding when the lines

o

75
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are unconnected, substantially as described.-

2. The ecombination with a telephone-iine,
of a repeating-coil through which thesameis
adapted to be united with another line, a

source of electricity and an impedance ele-

ment bridged between the two limbs of the

talking- clrculb of said line, and a manually-

operated switch havingits contactsinterposed
in the bridge eontemmﬂ‘ the winding of said

'repea,tmﬂ'-eml to render the same opaque to
current from said source when desired, sub-—. |

stantially as deseribed.

3. The combination with a telephone 1111e,
of a repeating-coil through which the same is
adapted to be united with another telephone-
line, a signal-controlling electromagnet and
‘a source of electricity bridged between the
two limbs of the talking-cirenit of said line
and a normally open switech having its con-

tacts inferposed in circuit with the windings
of said repeating-coil and closed throughout
the connection whereby the current from said

source may be prevented from normally pass-
ing through said wmdm
| seribed.

qubstantlelly as de-

a 9o
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4. The combmetlon with a telenhene lme,i_' |

of cord connectors and a repeetmn* - ¢01l
through which said line is adapted to be con-
neeted with another line, a signal-controlling
electromagnet and a source of -electricity
bridged between the two limbs of the talking-

circuit of said. line and a plug-seat switch
having the contacts thereof connected in the
{ bridge containing the winding of said re-
peating-coil which is associated w1th saidline,

substantially as described.

5. The combination with a pelr of tele-_

phone-lines, of a repeating-coil through which
the same are adapted to be united f01 conver-

sation, asignal-controlling electromagnet and
a source of electricity br1dged between the
two limbs of the talking-eircuit of each of

said lines, a switch at eech substation for |
‘130
the electromaﬂnen connected with said line,

and switch- eontaets interposed in each of the
br1dfres containing the windings of the repeat-

controlling the circuit of said source through

I d1sclelm hereln the matter c,lcumed in the | ing-c 011 subsmnmally as descmbed
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- 6. The combination with a telephone-line,
of a repeating-coil through which the same
18 adapted to be united with another tele-
phone-line,asignal-controlling electromagnet

" bridged between the two limbs of the ta,lk-

ing-cireuit of said line, said magnet having
differential windings possessing impedance

to the passage of voice-currents, a source of

electricity adapted to send current through
sald windings in a direction to cause the same
to neutralize each other and over the metallic
line, means at the substation for closing the
circuit of said source through both of said
windings,and overthe metallicline,or through
one of said windings with return over a third
conductor, and a switch controlling the con-
tinuity of the branch containing the repeat-
ing-coil winding associated with said line to
prevent the current from normally passing
therethrough, substantially as described.

7. The comblnatlon with a telephone-line,
of a repeating-coil through which the same
is adapted to be united to another telephone-
line, a signal - controlling electromagnet
bridged bebween the two limbs of the talk-
1n0'-clrcu1t of said line, said magnet having
two differential windings possessing 11npe-
dance to the passage of voice - currents,
grounded source of current connected be-
tween said windings and adapted to send cur-
rent through them in a direction to cause
them to meutralize each other and over the
metallic telephone -line for conversation,
means at the substation for closing the cir-

cuit of said source through said electromag-

net and over the metallic line whereby said
magnet is rendered inoperative, or to close
clrcmt from said source through one winding
of the electromagnet and over one line-wire

with ground return to actuate the same, and

a switeh controlling the continuity of the
branch containing the repeating-coil wind-
ing assoclated with said line to normally pre-
vent the passage of current from said source
through the said repeating-coil winding, sub-
stantially as described.

8. The combination with a telephone-line,
of a repeating-coil by which thesameisadapt-
ed to be united with another telephone-line,
a signal - controlling electromagnet bridged

‘between the two limbs of the talkmg circuit

of said line, said magnet having two differ-
ential windings possessing 1mpedance to the
passage of voice-currents, a source of current
connected between said windings and adapt-
ed to send current therethrough in a direction
to neutralize each other and over the metal-
lic line for conversation, means at the sub-
station for controlling the circuit of said
source over the metallic line at which time
sald electromagnet is inoperative or through
one winding of sald magnet to actuate S&ld
eleetromagnet a smtch interposed in the
branch containing the repeating-coil wind-
ing that 1s associated with said line, and
means for automatically closing and opening

741,807

tions with the line for conversation whereby

the circuit of said source is normally open
throughsaid repeating-coil winding, substan-
tially as described.

70

9. The combination with a pair of tele-

phone-lines, of arepeating-coil through which
the same are united for conversation, a Sig-
nal - controlling electromagnet bridged be-
tween the two limbs of the talking-cireuit
from each line, said electromagnet having dif-

/5

ferential windings and possessing impedance

to the passage of voice-currents, a source

of -eurrent interposed between the windings
of each electromagnet, means at each sub-

station for controlling the flow of current

80

from said source throucrh both windings and

over the metallie line dnrlng conversatlon or
through one winding and over one line con-

_ductor when the parmes are not conversing,

and a switch interposed in the circuit of each
winding of said repeating-coil to normally
open the same o prevent the passage there-
through of current from said source, substan-
tially as desecribed. |

10. The combination with a telephone-line,
of cord connectors and a repeating - coil
through which said line is adapted to be
united with another line, a signal-controlling
electromagnet and a source of electricity
bridged between the two limbs of the talk-
1ng-elremt of said line, said electromagnet
having two differential windings possessing
impedance to the passage of voice-currents,
means for sendingcurrent through said wind-

‘ings in a direction to neutralize each other or

through one winding to actuate the electro-
magnet, and a plug-seat switech having the
contacts thereof connected in the bridge con-
taining the winding of said repeating - coil
which is associated with said line, whereby
when the cord connector is not in use the
path for current through the repeating-coil

winding is interrupted, substantially as de-
scrlbed

11, The combination wﬂah a pair of tele-
phone-lines, of a cord-circuit to unite said
lines for conversation, a repeating-coil to in-
ductively connect the two ends with the cord-
circuit, a signal controlling the electromag-
net and a source of current bridged between
the two limbs of the talking-circuit of each
line, and a plug-seat switch for the plug of
each end of the cord-circuit, the contacts of
ea(,h sald switeh being in the bridge contain-
ing the winding of smd repeating-coil that is
assoclated with said end of the cord connec-
tor whereby when the cord connector is not
in use and the plugs are in their seats the
said repeating-coil bridges are open and pre-
vent waste of current from sald source, snb
stantially as deseribed.

12. The combination with telephone-lines,

of a cord-circuit to connect said lines together
for conversation, a repeating - coil conduct-
ively uniting the two ends of the cord-circuit,

a differential supervisory-signal- eontrolhncr

said switch in making and unma,kmg connec- | electroman*net bridged across s each end of the

Q0
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~ cord-cirenit and in pa,ra,llel wmh one Wmdmﬂj
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of the repeating-coil, a source of ecurrent hav-
ing one pole grounded connected between

: the windings of each eleetromagnet Imeans

10

nnder the contl ol of the subsecribers for con-
trolling the passage of current from said

source thmugh both windings of the corre-

sponding electromagnet whereby the same is
~ rendered inoper atlve, or through one windin o
whereby the said electromagnet is actuated,

- a plucr-seat switch for the plug at each ﬁnd

s

of the cord-circuit, said switches being ar-

ranged when the pluws are seated therein to

open the brldge containing the associated

winding of said repeatmfr-cml subst&ntlallv'

- as deserlbed

20

13. The combination - w1th a pair of tele-
phone-lines, of a repeating-coil through which
the same are adapted fo be united for conver-

sation, a separate source of electricity and
- an 1mpedance coil bridged between the two

limbs of the talkmﬂ'-cncuw of each said line

whereby each line is independently supplied

with current for conversation, and a switch
interposed in the bridge con tamm g each wind-
ing of said mpeatmw-eoﬂ to 0pen the same
when desired to the passage of current from

~ the corresponding source substantlally as de-

30

seribed.
14. The combination with a pair of tele-

phone-lines, of arepeating-coil through which |

- the same are adapted to be united for conver-

35

sation, a supervisory-signal-controlling elec-
tromawnet having differential Wmdmcrs pos-

sessing 1mpedance to the passage of voice-
currents, and a separate source of electricity |

bridged between the two limbs of the talking-
(311‘011113 of each of said lines, a switch at each
substation for controlling the circuit of the

¥

{
£

o

ccnres;_:mndn:vrjr source thloun'h one or both

coilg of the electromagnet conneeted with the

line, and switch-contacts interposed in each
of the bridges containing the windings of the
repeating-coil, substantially as described.

15. The combination with a pair of tele-

40
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phone lines, of a cord-circuit through which
the same are adapted to be united for conver-

sation, a repeating-coil interposed between
the plugs of the cord-cireuit, a supervisory-
signal-controlling electromagnet having dif-
ferential windings possessing impedance to

50..

the passage of voice-currents bridged between

the two limbs of the talking-circuit of each of

said lines, a separate source of electricity hav-
ingone polegrounded and interposed between
the two windings of each of said electromag-

nets, a switeh at each substation for control-

ling the circuit of-the eorresponding source

through both windings of the associated elec-

tromagnet and over the metallic line for con-
versation, sald magnet being at this time un-
actuated, said switch also serving to nor-
mally eonnect one side of the line to ground
to actuate the electromagnet by eurlent over

one line-wire from s:;ud source, and a plug-

seat switeh for each of the cord-circuit plugs
and having their contacts interposed in the
bridges conta,mmfr the corresponding wind-
ingsofther epeatmw-eoﬂ sub%ta,ntlally as de-
Serlbed

‘In witness whereof I have hereunto sub-
scribed my name in the presence of two wit-
nesses. '

KEMPSTER B. MILLER.

W1tneases |
M. R. ROCHFORD
M. R. NYMAN.
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