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PaTENT OFFICE.

KEMPSTER B. MILLER, OF CHICAGO, ILLINOIS, ASSIGNOR TO KELLOGG
SWITCHBOARD AND SUPPLY COMPANY, OF CHICAGO, ILLINOIS, A

CORPORATION OF ILLINOIS.

CENTRAL-EN ERGY TELEPHONE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 726,964, dated May 5, 1903.
Application filed November 26, 1900, Serial No. 37,754, (No model.)

To all whom it may concern:

Beit known that I, KEMPSTER B. MILLER, a
citizen of the United States, residing at Chi-
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 is afull,clear,
concise,and exact deseription,reference being
had to the accompanying drawings,forming a
part of this specification. )

My inventivn relates to a central-energy
telephone system, my object being to provide
improved means whereby the talking-circuits
and the signaling-circuits at the central sta-
tion may be effectively supplied with ener-
gizing-current from a centralized supply. It
has been customary heretofore in telephone
systems of the general class to which the
present invention relates to provide at the
central station a common battery which sup-
plies current for the talking-circuits of the
connected subscribers and also for the relays
which control the supervisory signals at the
central station. _

In accordance with the present invention,
in the preferred form thereof I employ two
batteries or sources of electricity, one adapt-
ed to be connected in eircuit with one of two
connected subscribers’ lines—say the calling-
subscriber’s line—while the other is adapted
to be connected in circuit with the other con-
nected subscriber’s line—to wit, the called-
subscriber’s line—the two batteries, so far as
thetalking-currentsare concerned,being thus
electrically separate and distinct. The bat-
teries, however, codperate in actuating the
relay which controls the supervisory signals.
The relay which controls the supervisory sig-
nals isso arranged that when the sabseribers
are in conversation the windings of the relay
will be traversed by currents from their re-
spective batteries in such a direction as to
neutralize the relay-core, whereby the sig-
nals remain quiescent. ‘Should one of the
subseribers alone hang up his telephone, the
cireuit through one of the batteries will be
opened, thereby permitting the other battery
to polarize the relay-core to actuate one of
the supervisory signals, depending upon
which subsecriberthushangs up his telephone.

Should both subscribers hang up their tele-
phones, a circuit is closed through the wind-
ings in such a manner as to actuate both of
the supervisory signals. I preferably employ
the repeating -coil interposed between the
two connected lines as the relay for operat-
ing the supervisory signals, as will be here-
inafter described. :

I have illustrated my invention in the ac-
companying drawings, in which—

Figure 1 is a diagram showing two sub-

_scribers’ telephone-lines and the central-sta-

tion apparatus equipped in accordance with
myinvention. Fig. 2isadiagramshowingthe
circuits when the subseribers are connected
for conversation. Fig. 3 is a view showing
diagrammatically the manner in which the
windings of the repeating-coil and relay are
superimposed. Fig. 4 is a diagram showing
the ecircuit for controlling the supervisory
signals to counvey the clearing-out signal.
Fig. 5 is a diagram showing the manner of
connecting the batteries with the plurality of
telephore-lines. Fig. 6 is a diagram showing
a modification of my invention.

Like characters refer to like parts in the
several figures.

As shown in Fig. 1, the line of subscriber
A extends in two limbs ¢ @' to the central sta-
tion, where the limbs terminate in the line-
springs a? o8, respectively, of the spring-jack.
The spring a? normally rests against contact
o* and the spring ¢® against contact ab, be-
tween which contacts the battery b and indi-
vidual annunciator ¢ are connected. The
subseriber is provided at the substation with
the usual receiver d and with a microphone
d', connected directly in the ecircuit. - The
switch-hook d? normally rests upon back con-
tact d°, which is connected through bell d*to
ground. When the receiver isremoved from
the hook, the same engages contact d° to
close together the two limbs of the telephone-
line. Thesubsecriber Bis provided with siini-
larmechanismandis similarly connected with
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the central station, and I have employed the -

same reference characters to indicate the ap-
paratus associated with the line of subseriber
B. The answering-plug e is provided with a
tip ¢’ and a sleeve ¢? the sleeve being con-
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-jack-belonging to subseriber A.

- phone-cireunit.

2

nected by strand s through winding 1, car-
ried upon the core f, the opposite end of said
winding being connected with battery ¢ and
thence through winding 2 to the tip-strandf,
which is conrected with the tip ¢ of the plug.
Likewise, the ealling-plug % is provided with
a tip b’ and asleeve /% the former being con-
nected by strand ¢’ through the ringing-key
l and thence through winding 4, battery ¢,
and winding 3 to sleeve-strand s', which is
connected with the sleeve 7?. The windings
1 and 2, which are counected with battery g,
are wound upon the core in such a direction
that the current from the battery g traverses
the two windings in a direction to add the
magnetic effects thereof—that is, in such a
direction as to set up lines of force in the
same direction in the bent bar f on which
they are wound, as isindicated by the arrows
adjacent said coils. Likewise, the windings
3 and 4, connected with battery ¢', are adapt-
ed, when traversed by the current from bat-
tery g',to add their wagnetic effectsin polar-
izing the core f, as shown by the adjacent ar-
rows. Oppositethepolesof the core fsprings
m o are provided, the spring m carrying an
armature adapted to rest opposite the pole f/,
while the spring o ecarries an armature adapt-
ed to rest opposite the pole . The arma-
tures are polarized with like polarity—for in-
stance, with positive polarity. The springs
m and o are connected with one side of the
battery b, while the back contacts m' and o
thereof are connected with the opposite side
of the battery, the supervisory signal orlamp
m? being connected with the contact m' and
the lamp o® with contacto’. Each of the bat-
teries g ¢’ preferably consists of about ten
cells of low internal resistance.

The spring 1 of the ringing-key is adapted
to vibrate between the contacts ! and 1%, the
latter being conneected to ground through the
calling-generator 1.

The operator’s telephone set [ is connected
in the usual manuner between the contacts &'
and k% adapted to be connected with the
opposite strands of the cord connectors, to
therebybridge the operator’s telephone in cir-
cuit.

Supposing subscriber A desirous of con-

versing with the subseriber B, he removes his .

telephone-receiver from the hook, thus clos-
ing circuit of battery b through annuneiator
¢ to contact a, spring of, limb o', hook d&?,
contact d° limb a, spring o2, econtact a*, back
to the battery b. The individual annuancia-
tor ¢ is thus actuated, thereby attracting the
attention of the operator at the central sta-
tion. The operator thereunpon lifts answer-
ing-plug eand inserts the same in the spring-
The springs
a? and o® are lifted from their contacts a*and
a5, respectively, and the individual annun-
ciator ¢ is thus disecounected from the tele-
As soon as the plug ¢ is in-
serted the circuit of battery g is closed through
windings 1 and 2 and through the two limbs
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of the telephone-line, since the subscriber’s
receiver is removed from the hook, and cur-
rent is thus caused to traverse windings 1
and 2 in such a dirvection as to impart to pole
f?anegative polarity, while imparting a posi-
tive polarity to pole f’. The armature of
spring o is thus attracted, thereby closing the
cirenit of battery b through spring o, contact
o', and lamp . o% thereby lighting the lamp.
The operator now connects her telephone set
in circuit in the usial manner and receives
the number of the called subsceriber. Learn-
ing that subseriber B is desired, she lifts the

‘ealling-plug 1, which is the companion to the

answering-plug ¢, and inserts the same in the
spring-jack belonging to subscriber B. Then
she depresses the ringing-key, thereby send-
ing calling-current from the generator [*over
strand ¢ and limb o’ and to ground through
the bell of subseriber B. When subscriber
B responds and removes his telephone from

‘the hook, the circuit of battery ¢’ is closed

through windings 3 and 4, which tend to po-
larize the core f and in a direetion opposite
to that in which the windings 1 and 2 tend to
polarize the same, and the core is thus ren-
dered neutral and inert. The armature of
spring o is therefore released to open the cir-
cuit through lamp 0% and the lamp ¢? is ex-
tinguished to signify to the operator that the
called subseriber has answered and that the
parties are in conversation.

The circuit daring conversation isshown in
Fig. 2. When subseriber A is talking, his
microphone serves to vary the resistance of
the circuit of battery ¢, while when subseriber
B is talking the resistance of the cireuit of
battery ¢’ is varied.

In Fig. 2 the various parts are marked to
correspond with similar parts shown in Fig.
1. As shown in Fig. 8, the windings'1 and
4 are superimposed on the same leg of the
bent bar f, while windings 2 and 3 are super-
imposed on the other leg. Therefore any
fluctuation of an electric current in either of
the cireuits containing 1 and 2 or 3 and 4 will
bereproduced on the other circuit by the well-
known laws of electromagnetic induction.
When, however, the resistance of the circnit
of subsecriber A is being varied by the micro-
phone at thatstation, the windings 1 and 2in
series act together as a primary coil of anin-
duction-coil of which the secondary is formed
by windings 3 and 4. When the microphone
at station B is in action, windings 3 and 4
serve as the primary coil and 1 and 2 as the
secondary. '

When the parties have completed their
econversation, they hang up their telephone-
receivers, thereby actuating the supervisory
signals to convey the clearing-ount signal to
the operator. If one of thesubseribers alone
hangs up his telephone,one of the lampsalone
will be lighted, whileif both subscribers hang
up theirtelephones both lamps will be lighted.
Thus, if subscriber A hangs up his telephone,
while subseriber B does not, the circuit of
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battery g’ will alone be closed, and the core
f will be polarized with a negative polarity
at f' and positive polarity at /% thereby light-
ing the lamp m? to signify to the operator
that the subseriber A has completed conver-
sation. Likewise, if subscriber B hangs up
his telephone, while subscriber A does not,
the battery ¢’ will alone be included in eir-
cuit, and the windings 1 and 2 will produce
a negative polarity at f* and a positive po-
larity at f', thereby lighting lamp o If
both subseribers hang up their telephones,
then eircuit will be closed from the ground
at substation A, through the bell d*, over
limb o' and strand{, through winding 2, bat-
tery g, conduector 5, battery ¢’, winding 4,
strand ', and limb ¢’ of subscriber B, through
his bell to ground. The windings 2 and 4 are
thus energized, and as the windings are upon
opposite legs of the core fand tend to polar-
ize the core oppositely the result will be that
poles ' and f? will be of negative polarity,
while a consequent pole will be formed at the
bend of the core. The armatures of levers
m and o will therefore be attracted to close
circuit through the'supervisory lamps m? and
o*. The circuit for the clearing-out signal
when both subsecribers hang up their fole-
phounes is shown in Fig. 4.

As shownin Fig. 3, It superimpose the wind-
ings mounted on eaeh leg of the relay-core
and wind each eoil over the entire length of
the leg. This construction renders the ac-
tion as a repeating-coil more efficient and at

; the same time makes it possible for steady

currents in one winding to be completely
neutralized by steady currents in the other
winding on the same leg of the core. This
neutralization of the core of the repeating-
coil is of material advantage in its effect upon
the efficiency of the apparatus when acting
as arepeating-coil, forironin a neutral state
is more susceptible toslight changes in mag-
netism caused by varying currents than when
the iron is strongly polarized in one direction
or the other.

In Fig. 5 1 have illustrated the manner in
which a plarality of pairs of connected tele-
phone-lines are associated with the pair of
batteries. The telephone-lines A and B are
connected through the windings 1 2 3 4 of the
repeating-coil, the battery ¢ being in ecircuit
with the windings 1 and 2, while battery ¢’
is in cirenit with windings 3 and 4. Like-
wise lines C and D are connected through
windings 1* 2* 3* 4* of a second repeating-
coil and lines E and F through windings 1°
2% 3 4% of a third repeating-coil. One line of
each connected pair is thus connected with
battery g, while the other line of each pair is

connected with battery ¢g’. In practice I

preferably connect all of the answering-plugs
with one of the batteries—say battery g—and
all of the calling-plugs with the obhel bat-
tery, ¢'.

In Kig. 6 I haveshown a modification of the
relay in which an armature is provided on

e
fowh

the spring p and mounted opposite the bend
of the core f. This spring p is" connected
with one pole of the battery b and is adapted
when attracted by the consequent pole de-
veloped at the bend of the core to'engage con-
tacts p’ p% the former being connected through
lamp m? to the opposite pole of the battery,
while the latter is connected throngh lamp 0%
The springs m and o are formed integral and
pivoted, so that but one can engage its con-
tact m'or o' atatime. When circuit is closed
through but one of the batteries g or ¢, one
or the other of the lamps m? ¢® will be lighted,
as above described. When both subseribers
hang up their telephones to send the clearing-
out signal, a consequent pole is developed at
the bend of the core, and spring p is attracted,
thereby closing circuit through lamps m
and o

Having described my invention, what I
claim as new, and desire to sectire by Letters

Patent, is—

1. The combination with a plurality of tele-
phone-lines, each having a mierophone con-
nected directlyin circuit at the substation, of
means for connecting any two of the lines to-
gether in pairs for conversation, a repeating-
coil interposed between the lines of each con-
nected pair, and a pair of common sources of
electricity at the central station, one source
placed in ecireunit with each line of each pair
and a winding of said repeating-coil by the
act of establishing the connection for conver-
satlon substantla,l]y as described.

The combination with a plurality of tele-
phone lines, terminating at a central office, of
means for connecting bhe same together in
pairs forconversation, and a pair of sources of
electricity common to the plurality of lines,
one adapted to be included in circuit with
each line of a connected pair by the act of es-
tablishing the connection, substantially as de-
scribed.

3. The combination with a plurality of tele-
phone-lines, of means forconnecting the same
in pairs for conversation, a pair of sources of
electricity comimon to the plurality of lines
and connected therewith in the act of estab-
lishing connections, one adapted to be in-
cluded in circuit with the lines of the calling
subseribers, and the other in circuit with the
line of the called subseubers, substantially
as described.

4. The combination with a plurality of tele-
phone-lines, of a plurality of cord connectors
for connecting the same in pairs, and a pair
of sources of electricity, one member of each
cord connector being connected with each
of said sources of electrieity, whereby said
sources are common to the plurality of lines
and are connected therewith by the act of es-
tablishing the connections, substantially as
described.

5. The combination with a plurality of tele-
phone-lines, of a plurality of pairs of connect-
ing-plugs,arepeating-coil interposed between
the plugs of each pair, and a pair of sources
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of electricity, one plug of each pair being con-
nected in circuit with one of said sources and
the other plug of each pair in circuit with the
other source, substantially as described.

6. The combination with a plurality of tele-
phone-lines, of a plurality of pairs of connect-
ing-plugs,arepeating-coilinterposed between
the plugs of each pair, each winding of each
repeating-coil being divided into two parts,
and a pair of sourees of electricity, one inter-
posed between the two parts of each winding
connected with the answering-plugs, and the
other source interposed between the two parts
of each winding connected with the calling-
plugs, substantially as described.

7. Inatelephone-exchangesystem,the com-
bination with a plurality of telephone-lines,
each having a transmitter at the substation
connected in cireuit with its main line, of a
cord-circuit at the central office toinductively
nnite said lines in pairs for conversation, two
sourees of current-supply arranged to be con-

nected in circuit with the said main lines by’

the act of uniting the lines for conversation
by means of the said cord-eircuit, one source
with one line of the connected pair and one
souree with the other line of the pair, where-
by each of the two connected main lines isin-
dependently supplied with current from a sep-
arate source for conversational purposes, sub-
stantially as described.

8. Inatelephone-exchangesystem,the com-
bination with a plurality of telephone-lines,
each having a transmitter at the substation
connected directly in its main-line eircuit, of
a suitable calling-signal for each said line at
the central office and rendered inoperative
when a connection for conversation is made
with the said line, a cord-circuit at the cen-
tral office to inductively unite said lines for
conversation, two sources of current-supply
arranged to be connectled in circuit with the
said main lines by the act of uniting the lines
for conversation through the medium of the
cord-circuit, one source of eurrent with one
line of the connected pairand the other source
with the other line of the pair, whereby each
of the two connected main lines is independ-
ently supplied with current from a separate
source for conversational purposes, substan-
tially as described.

9. Inatelephone-exchange system,the com-
bination with a plurality of metallic-circuit
telephone-lines, each having a transmitter at
the substation connected in the main circuit
of the metallic line, of a cord-circuit at the
central office to inductively unite said lines
in pairs for conversation, two sources of eur-
rent arranged to be connected in circuit with
the said metallic lines by the aet of uniting
the lines for conversation through the me-
dium of said cord-circuit, one source of cur-
rent being connected with one line of the
united pair and the other source with the
other line of the pair, whereby each of the
two connected metallic linesisindependently
supplied with eurrent for econversational pur-
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poses from a separate source of supply, sub-
stantially as deseribed. .

10. In a telephone - exchange system, the
combination with a plurality of metallic tele-
phone-lines, each having a transmitter. con-
nected directlyin the-metallic line at the sub-
station, of a suitable calling-signal for each
line at the central office, means to render the
said signal inoperative when a connection for
conversation is' made with the said line, a
cord-circuit at the central office to inductively
unite said lines in pairs for conversation, two
sources of current-supply atthe central office
arranged to be connected in circuit with the
said metallic lines by the act of uniting them
together for conversation through the me-
dium of the cord-eircuit, one of said sources
of current being connected with one line of
the nnited pairand the other source with the
other line of the pair, whereby each of the
two connected main lines is independently
supplied with current for conversational pur-
poses from a separate source, substantially
as described.

11. In a telephone - exchange system, the
combination with a plurality of metallic tele-
phone-lines, each having a transmitter at the
substation connected directly in circuit with
its main line, of a suitable calling-signal for
each said line atthe central office, said signal
being rendered inoperative when a connection
for conversation is made with the said line,
a plurality of cord-circuits at the central of-
fice to inductively unitesaid linesin pairs for
conversation, two sources of current-supply
at the central office arranged to be connected
in cireuit with said pairsof main linesbythe
act of uniting the lines together for conver-
sation through the medium of the cord-cir-
cuits, one of said sources being thereby con-
nected with one of the lines of each pair and
the other source with the other line of the
pair, whereby each of the two connected main
lines is independently supplied with current
from aseparate source for conversational pur-
poses, said two sources of eurrent being com-
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mon to the plurality of cord-circuits, substan-

tially as described.

12. In a telephone - exchange system, the
combination with a plurality of telephone-
lines, each having a transmitter at the sub-
station connected directly in its main-line ¢ir-
cuit, of a calling-signal for each said line at
the central office, a central source of current
common to the lines and normally connected
therewith to control the operation of said sig-
nals, said signals being rendered inoperative
when a connection for conversation is estab-
lished with the lines, a plurality of cord-cir-
cuits at the central office to induectively unite
said linesin pairsfor conversation,twosources
of current-supply arranged to be connected
in eireuit with the pairs of main lines by the
act of eonnecting the cord-circuits with the
lines, one of said sources being connected
with-one line of each united pair and the
other source with the other line of the said
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pair, whereby each of the two lines of the
united pairs is independently supplied with
current from a separate source for conversa-
tional purposes, said two sources of current
being common to the said plurality of cord-
circuits in the order named, substantially as
deseribed. '

13. The combination with a pair of tele-
phone-lines, of a separate source of electricity
in 'ecircunit with each line, a relay having a
coreand an armature opposite each pole there-
of, said armatures being polarized alike, a
signaling device controlled by each armature,
and windings on said core one in circuit with
each sonrce and arranged to neutralize the
core when both sources are in circuit, sub-
stantially as described.

14. The combination with a pair of tele- |

phone-lines, of a separatesource of electricity
in eircuit with each line, a combined relay
and repeating-coil having a core and an ar-
mature opposite each pole thereof, said arma-
tures being polarized alike, a signaling de-
vice controlled by each armature, and wind-
ings on sald core one in circuit with each
gource and arranged to neutralize the core
when both sources are in circuit, substan-
tially as deseribed.

15. The combination with a pair of tele-
phone-lines, of a separate source of electricity
in circuit with each line, a relay having a
coreand an armature opposite each end there-
of, said armatures being polarized alike, a
signaling device controlled by each armature,
a pair of windings on said core onein circuit
with each source a part of each winding be-
ing mounted on opposite ends of said core,
and said windings being so distributed and
arranged on said core as to neutralize the
core when both sources are in circuit, sub-
stantially as described.

16. The combination with a pair of tele-
phone-lines, each having two limbs, of a sepa-
rate source of electricity in eireunit with each
line, a relay having a core and an armature
opposite each pole thereof, said armatures be-
ing polarized alike, a signaling device con-
trolled by each armature, a pair of windings
on said core, one in circuit with each source,
part of each pair being mounted on opposite
ends of said core, said several windings be-
ing arranged to neutralize the core when both
sources are connected in their individual cir-
cuits, and meansactuated by the hanging up
of both subscribers’ telephones for closing
cirecuit through said sources in series and
through one winding on each end of said core
to attract both armatures, substantially as
described.

17. The combination with a pair of tele-
phone-lines and a signal, of a pair of sources
of electricity adapted to be individually in-
eluded in the circuits of the telephone-lines

for talking purposes and acting conjointly to
confrol said signal,substantially as deseribed.

18, The combination with a pair of tele-
phone-lines joined by a repeating-coil, of a
pair of sources of electricity at the central
station one in -circuit with each line, and a
signal controlled by the conjoint action of
said sources of electricity, substantially as
described.

19. The combination with a pair of tele-
phone-lines, of a pair of sources of electricity,
means for including said sources of elec-
trieity, one in circuit with each of said lines,
and for including both of said sources of
electricity in series in a common circuit, and
a signal controlled by said sources of elec-
tricity, substantially as described.

20. The combination with a pair of tele-
phone-lines, of a pair of sources of electricity,
means for including said sources of elec-
tricity, one in ecircuit with each of said lines,
at one time and under certain conditions of
use and for including both of said sourcesof
electricity in series in a common circuit at
another time and under other circumstances
of use, and a signal controlled by said sources
of electricity, substantially as described.

21. The combination with a pair of tele-
phone-lines, of a pair of sources of electricity,
means for including one of said sources of
electricity in each of said lines, and for in-
cluding both of said sources in series in a eir-
cuit including both lines, and a signal con-
trolled by said sources, substantially as de-
seribed.

22. The combination with a pair of metal-
lie-circuit telephone-lines, of a pair of sources
of electricity, means for including one of said
sources of electricity in circuit with each of
said telephone-lines, and for including both
of said sources of electricity in a circuit in-
cluding in series one limb of each of said
lines, and a third conductor, and a signal
adapted to be controlled by said sources of
electricity, substantially as described.

23. The combination with a pair of tele-
phone-lines united through a repeating-coil,
of a pair of sources of electricity, one in cir-
cuit with each of said lines, a signaling de-
vice comprising a magnet having a winding
in cireuit with each of said lines, said wind-
ings being arranged to neutralize each other
when both sources of electricity are in closed
circuit and to energize said magnet when one
of said sources alone is in circuit, substan-
tially as described.

In witness whereof I have hereunto sub-
seribed my name in the presence of two wit-

nesses. .
KEMPSTER B. MILLER.
Witnesses:
‘WiLLiaAM -‘W. DEAN,
T. W. DUNBAR.
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