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No. 780, 601.

UNITED STATES

- ‘Patented Janua.ry 24, 1905.‘

PATENT OFFICE

WILLIAM' W. DEAN, OF CHICAGO, ILLINOIS ASSIGNOR TO KELLOGG
SWITCHBOARD AND SUPPLY (,OMPANY OF CHICAGO ILLINOIb A

CORPORATION OF ILLINOIS.

CENTRAL~SUPPLY TELEPHONE SYSTEM. .

SPECIFICATION forming part of Letters Patent No. 780,601, dated January 24, 1905,
Application filed March 22, 1901 Serial No. 52,276,

To all whom il may concern: -

‘Be it known that I, Wirciam W. Deax, a
citizen of the United States, residing at Chl—
cago, in the county of Cook and State of Tlli-
nois, have invented a certain new and useful
Improvement in Central-Supply Telephone
Systems, of which the following isa full, clear,

‘conclse and exact descrlptlon, reference be-

ing had to the accompanying drawings, form-
inor a part of this specification.

MV invention relates to ‘a central-supply
telephone system-—that is, a telephone system

of the class in which the microphones at the .
‘stibstations: are energized from a source of

electricity located at the central station.

In accordance with the present invention I
provide a:source of electricity at the central
station adapted to send current over the limbs

" of the two connected telephone-lines in series,
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said source being associated with a repeating-

coil interposed between the lines in such a-

manner that the talking-currents may traverse
each lineé independently, corresponding cur-
rents being propagated in the connected line
through the agency of the repeating-coil.

L have illustrated my invention in the ac-

cdompanying drawmors, in which—

Figure 1 is a diagram showing two tele-

-phone lines connected together with the ap-

paratus embodying my invention. TFig. 2 is
a diagram showing the ener 01z1ntr and talk—
ing circuits.

lee char: acters refer to like parts in Both
the figures.

The telephone-line from substatlon A ex-
tends in two, limbs @ ¢’ to the central station;
where the limbs terminate, respectively,inthe

line-springs ¢’ and &* of the switch-socket.’

Any preferred form of individual indicator
may be employed,-and’ I have illustrated an
indicator ¢ and a battery +'; connected between

- ‘contacts 2 and 3, normally resting againstline-

45

springs ¢’ and d% respectively, and separated
therefrom upon the insertion of the plug.. At

the substation the usual microphone f; re-
_ceiver f', and switch-hook #? are provided,

the switch-hook normally resting against con-
tact 7 and adapted when the receiver.is re-

moved frorn the hook to engage contact 8.
The bell #* and condenser / are bridged be-
tween the two limbs of the telephone- hne

The apparatus of substation B is similar to
that of substation A, and like parts are indi-
cated by the same reference characters.

I have shown the central-station apparatus
as con91st1n<r of the usual answerlnd-plud »,
having tip »" and sleeve »° the former con-
nected with strand 7 and the latter with strand
s.- The callinv—plucr 0 1s provided with the
usual tip o' and sleeve ¢0°, the former being
connected with strand ¢ and. the latter W1th
strand s'. Between the strands # s and ¢ s
are the repeating-coils w and ', the coil w
having two windings whw? and the coil ' hav-
ing two Windincrs w*and «w’. The energizing-
battery 7 is connected between the vnndmO“s
w” and +*, and a bridge 3, containing a con-
denser /', connects the united ends of the wind-
ings w4 and 205 with the united ends of wind-
ings w*and w”. In thestrand sis the magnet-
0011 of a signal-controlling electroma@net or
relay /4, around which is a path A/, permitting
the passage of talking-currents, wh1le limiting
the passage of contlnuous currents L1kew1se
in-the strand ¢ is the winding of an electro-
magnet k&, having a similar path k' around the
same. Non-inductive resistances, condensers;
or similar- devices may be employed in the
paths A" and %'. - The magnet /4 controls an
arm 77, normally resting against contacts 12
and 13;-contact 12 belncr connected through
resistance-z with the conductor 3.
tact 18 is connected through signal-lamp m'
and with contact 11 which i is adapted to rest
against spring 7’ ot a pluw seat sw1tch con-
trolled by the plug p, the spring 7" being con-
nected by conductor 4 with one: pole of the
battery . Likewise the magnet % controls
arm », which normally rests against contacts
14 and 15, the former being connected through
resistance @’ with conductor 3 and the latter
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being connected through lamp o' with contact :

10, which is adapted to rest against spring «*
of a pluo—seat switch controlled by the plud 0;

The spring +*is conneected by conductor 5 witli 95

the pole of the battery » opposite to that with -
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which conductor 4 is connected. The spring
or other contact m is connected by conductor
6 with contact 10. The spring or other con-
tact » is connected by conductor 9 with contact
11. The operator’s telephone set ¢ and the call-
ing-generator g are adapted to be bridged be-

tween the strands # and § in the usual manner. -

The essential features of the apparatus are
illustrated in diagram in Fig. 2. When the
subscribers are connected for conversation,
the current from battery » passes through
winding «°, thence through the apparatus at
the substation B, through windings +° and ",
and through the apparatus of substation A,
and then passes through winding #* back to
the opposite side of the battery. The current
from the battery » thus traverses the limbs of
the two connected lines in series. The talk-
ing-currents, however, propagated from sub-
station A traverse windings w’and w*through
the bridge 3 and induce corresponding cur-
rents in windings »* and «°, which pass to
substation B. In a similar manner talking-
currents propagated at substation B pass to
substation A. The condenser /' in the bridge
3 permits the passage of the talking-currents,
while preventing the flow of the current from
battery ». The volce-currents are thus con-
fined or localized in each line-circuit and cir-
culate independently therein. The particu-
lar location of the bridge 8 is not essential so
long as it connects the ends of the repeating-
coils with the opposite side of the talking-cir-
cuit. WhileIhave illustrated two repeating-
coils w and «/', it will be understood this is for
the purpose of balancing the system and that
one repeating-coil may be employed, if de-
sired. While the battery # is shown as con-
nected between the windings of one of the re-
peating-coils, this particular location of the
battery is not essential.

It will be noted that with the structure as
shown in Fig. 2 the hanging up of the tele-
phone of either of the connected subscribers
opens the circuit of battery », and if the bat-
tery » be depended upon for actuating the
supervisory signals at the central station one
of the connected subscribers could not send
in'a further call until the operator had re-
moved the plugs. Inorder thateither of two
connected subscribers may in the usual man-
ner signal the operator for another connec-
tion before the connecting-plugs are with-
drawn, 1 provide the auxiliary apparatus par-
ticularly illustrated in Fig. 1. If it be as-

.sumed that subscriber A desires to converse

with subscriber B, he lifts his telephone from
its hook, thereby closing the circuit of bat-
tery 7' through indicator ¢ and the limbs of
the telephone-line in the customary manner.
The indicator ¢ is thus actuated, and the op-
erator thereupon lifts the plug p from its seat
and inserts the same in the switch-socket be-
longing to line A. The removal of the plug
from its seat permits the spring 7’ to engage
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contact 11. Contacts »* and 10 remain sepa-
rated until the plug o is removed from its
seat. Theinsertion of the plug » in theswitch-
socket closes the circuit of battery 7 over con-
ductor 4, contacts m’ and 11, conductor 9,
spring w», contact 14, resistance ', winding
w', magnet 4, strand s, limb «', limb «, strand
¢, and winding w” to the opposite side of the
battery. Magnet 4 is thus energized and
lifts spring m from contacts 12 and 13. The
current from battery » being thussent through
the apparatus at the substation, the operator
may connect her telephone in circuit in the
usual manner and receive the number of the
called subscriber. Learning that subscriber
B is called for, she lifts plug o from its seat
and inserts the same in the switch-socket be-
longing to subscriber B. Contacts »* and 10
are thus closed together. Having inserted
the plug o, the operator sends ringing-current
to substation B in the usual manner. When
subscriber B responds and lifts his telephone
from its hook, the circuit of battery » is closed
over the limbs of the two telephone-lines in
series, as shown in connection with Fig. 2,
and magnet 4 is energized to lift spring v out
of contact with contacts 14 and 15. The cir-
cuits through conductors 4 and 5 thus both
remain open while the subseribers are in con-
versation.

When the subseribers have completed their
conversation, they hang up their telephone-
receivers and the circuit of battery # is in-
terrupted, thereby deénergizing the magnets
A and & and closing the circuit of battery »,
through the lamps " and '. The circuit of
battery » through the lamp 7’ may be traced
over conductor 4, contacts m* and 11, lamp
m/', spring ., conductor 6, contacts 10 and 2%,
and conductor 5 back to the battery. The cir-
cuit through lamp +" may be traced from bat-
tery # over conductor 4, contacts »* and 11,
conductor 9, spring #, lamp #', contacts 10 and
2°, and conductor 5 back to the battery. The
lamps being lighted to indicate to the opera-
tor that the conversation has been completed,
she withdraws the plugs » and o0 and returns
the same to their respective seats. The cir-
cuit through the lamps ' and o are there-
upon opened at the contacts by the plug-seat
switches. Assuming thatbeforethe plugs are
removed subscriber A desires a reconnection
with another party, he vibrates his switch-
hook in the usual manner. Magnet % is thus
alternately energized and deénergized to open
and close the circuit through the lamp #' to
alternately light and extinguish thesame. The
circuit of battery » thus controlled by sub-
seriber A may be traced over conductor 4
through contactsm”and 11, conductor 9,spring
», contact 14, (magnet £ being deénergized by

the hanging up of the receiver of subscriber

B,) resistance 2/, winding ', strand s, limb
@, limb @, strand £, winding * back to the
battery. Kach subscriber may thus control
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an individual eircuit controlled by the other

'versation through a repeating-coil bridged be-
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the circuit through his clearing-out indicator
independently of the connected subscriber,
and while the energizing-battery is connected
in series with the connected lines so long as.
the same are connected for conversation the
hanging up of the receiver of either subscriber
immediately connects the central battery in

subscriber and including his clearing-out.in-
dicator. : . - ' B :
_Having " deseribed my Invention, what I

claim as new, and desire to secure by Letters |

Patent, is— .
1. The combination with a pair of telephone-
lines, of means for uniting the same for con-

tween the two limbs of the talking-circuit, and
an energizing source of electricity adapted to
send -current through the two limbs of the two
lines in series, substantially as described.

2. The combination with a pair of telephone-
lines, of means for uniting the same for con-
versation through a.repeating-coil having its
windings bridged between the two sides of the
talking-circuit whereby the talking-currents
may traverse each line independently,-an en-
ergizing source of electricity adapted to send
current through the two limbs of the two lines
in series, and means. for preventing the ener-
gizing- current from passing through the
bridge for the talking-currents containing the
windings of the repeating-coil, substantially
as described. . .

- 3. Thecombination witha pair of telephone-
lines, of means for uniting the same for con-
versation through arepeating-coil, and an en-
ergizing source of electricity adapted to send.
current through the two limbs of the two lines
and through the primary and secondary wind-
ings of said repeating-coil in series, substan-
tially as described. B '

4. The combination with a pair of telephone-
lines, of means for uniting the same for con-
versation through a repeating-coil, the ends of
the primary and secondary windings of said
repeating-coil being joined. together, .an ener-
gizing source of electricity adapted to -send
current through the limbs of the two tele-
phone-lines-and through said primary and sec-
ondary windings in.series and a. bridge for
the talking-currents connecting the united
ends of said windings with the opposite side of
the talking-circuit, substantially as described.

5.. The combination with a pair of telephone-
lines, of means for uniting the same for con-
versation through a repeating-coil, the pri-
mary and secondary windings of said .coil
being connected together,an energizing source
of electricity adapted to send current through
the limbs of said line, and said primary and
secondary windings in series, and a bridge
containing a-condenser connecting the united

ends of said windings with the opposite side of
the talking-circuit, substantially as described.
6. The combination with a pair of telephone- |

8

lines, of means for uniting the same for con-
versation through a repeating-coil, an ener-
gizing source of electricity connected between
the primary and secondary windings of said
coil having united "ends, and adapted to send
current through said primary and secondary
windings and the limbs of the two lines in se-
ries, and -a. bridge for the talking-currents
joining the united ends of said windings with
the opposite side of the talking-circuit, sub-
stantially as described. e
7. Thecombination with a pair of telephone-
lines, and means for uniting the same for con-
versation, through a pair of repeating - coil
windings having united ends, an energizing
source of electricity connected between the-

- primary and secondary windings of one pair

and adapted to send current through the limbs
of the two lines and - the windings of the two
pairs in series, and a bridge for the talking-
currents connecting the united ends of one

-pair of windings with the united ends of the

other pair of windings, substantially as de-
scribed. .

8. Thecombination with a pair of telephone-
lines, of a charging source of electricity adapt-
ed to send current over the two limbs of the
two lines in series, and means controlled by

_each telephone-line for connecting the other

telephone-line in a complete circuit with said
source of -electricity, substantially as de-
seribed. v - :
9. The combination with a pair of telephone-
lines, of-a charging source of electricity adapt-
ed to send current over the limbs of the two-
lines in series; and a switch at each substation
and additional means for connecting the other
telephone-line in a complete circuit with said
source. of electricity, substantially as  de-
scribed. :
10. The combination with a pair of tele-
phone-lines, of a charging source of electricity,

‘adapted to send current over the limbs of the

two lines in series, a pair of relays at the cen-
tral station one individual to each line during

-aconnection, means at each substation for con-

trolling the relay corresponding to said line,
and means controlled by the relay of each line
for closing the other line in a complete cir-
cuit with said source of “electricity, substan-
tially as described. :

11. The combination with a pair of tele-
phone-lines, of a pair of cord connectors for

“uniting the same for conversation, a charging

source of electricity included in series with

-one of the strands of said cord connectors, and

means controlled by each telephone-line for
connecting said source of electricity between

-the two strands of the cord connectors and in

a complete circuit with the other telephone-
line, substantially as described. .

12. The combination with a pair of tele-
phone-lines;. of means for uniting the same
for conversation including a repeating - coil
bridged between the two sides of the talking-
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circuit, and further means for sending cur-
rent from the central office through the two
sides of the two lines in series, substantially
as described.

13. The combination with a pair of tele-
phone-lines, of means for uniting the same for
conversation including a repeating-coil having
its windings bridged between the two sides of
the talking-circuit whereby the talking-cur-
rents may traverse each line independently,
and means for sending an energizing-current
of electricity from the central office through
the two sides of the two connected lines in se-
ries, and additional means for preventing the
energizing-current from passing through the
bridge for the talking-currents containing the
windings of the repeating-coil, substantially
as described.

14. The combination with a pair of tele-
phone-lines, of means for uniting the same for
conversation including a repeating-coil, means
for sending an energizing-current of electric-
ity through the two limbs of the twe lines
and through the primary and secondary wind-
ings of said repeating-coil in series, and means
to confine the voice-currents independently to
each line-circuit, substantially as described.

15. The combination with a pair of united
telephone-lines, a current source at the cen-
tral office arranged to send current over the
two sides of the complete talking-circuit of
the united lines in series, and means for lo-
calizing the voice-currents in each line of the
united pair, substantially as described.

16. The combination with a pair of tele-
phone-lines, of a current source at the central
office adapted to send current over the limbs
of the two lines in series, and means controlled
from one substation for connecting the said
current source in a circuit individual to the
other line, substantially as described.

17. The combination with a pair of tele-
phone-lines, of a charging source of electricity
adapted to send current over the limbs of the
two lines in series, and means controlled from
one substation for causing current from said
source to flow in a circuit individual to the
other telephone-line, substantially as de-
scribed.

18. The combination with a pair of tele-
phone-lines, of a current source of electricity
at the central office adapted to send current
over the limbs of the two lines in series, and
means controlled from each substation for
causing current from said source to flow in a
circuit individual to the telephone-line of the
other substation, substantially as described.

19. The combination with a pair of tele-
phone-lines, of a charging source of electric-
ity adapted to send current over the two limbs
of the two lines in series, means controlled by
each telephone-line for connecting the other
telephone-line in a complete circuit with said
source of electricity, and a supervisory-sig-
nal-controlling electromagnet associated with
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each line and controlled during the connec-
tion and when one subscriber’s line is open
by the current in said complete circuit, sub-
stantially as described.

20. The combination with a pair of tele-
phone-lines, of a charging source of electric-
ity adapted to send current over the Iimbs of
the two lines in series, a pair of magnets at
the central station, one individual to each line
during a connection, means at each substation
for controlling the relay corresponding to said
line, means controlled by the relay of each
line for closing the other line in a complete
circuit with said source of electricity, and a
supervisory signal controlled by each of said
magnets, substantially as deseribed.

21. The combination with a pair of tele-
phone-lines, of a pair of cord connectors for
uniting the same for conversation, a charging
source of electricity included in series in one
of the strands of said cord connectors, means
controlled by each telephone-line for connect-
ing said source of electricity between the two
strands of the cord connectors and in a com-
plete circuit with the other telephone-line, and
supervisory signals associated with each line
and controlled by current from said source,
substantially as described.

22. The combination with a pair of tele-
phone-lines united for conversation, of super-
visory-signal-controlling magnets associated
with said lines, a signal controlled hy each
magnet, a source of current adapted to send
currentover the two lines in series during con-
versation, said magnets being located in the
path of said series current and encrgized
thereby during conversation, and each magnet
being energized by current from said source
over its own line only when the circuitof the
other united line is opened, substantially as
described.

23. The combination with a pair of united
telephone-lines, of an inductive device to unite
said lines for conversation, a current source
at the central office arranged to send current
over the two sides of the complete talking-
circuit of the united lines in series, means for
localizing the voice-currents in each line of
the united pair, and a supervisory signal as-
sociated with each of the united lines and con-
trolled from said source, substantially as de-
seribed.

24, The combination with a pair of tele-
phone-lines, of a current source at the central
office adapted to send current over the limhs
of the two lines in series, means controlled
from one substation for connecting said cur-
rent source in a circuit individual to the other
line,and a supervisory-signal-controlling mag-
net for each line in the path of current in se-
ries over the line when current so flows and
in the path of current individual to the lines
when the other line is open, substantially as
described.

25. Ina telephone system, the combination
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with a pair of telephone-lines, of means for
uniting the same for conversation, a source of
current adapted to send current over the two
sides of the two lines in series, means for lo-
calizing the voice-currents in each of the lines,
a relay associated with each line, a local cir-
cuit controlled by each relay, a supervisory
signal in each local circuit, and means for nor-
mally opening said local circuit at another
point and for closing the same during connec-
tions, substantially as described. ot

26. In a telephone system, the combination
with a pair of telephone-lines, of a cord-cir-
cuit including connecting-plugs for uniting
the same for conversation, a source of current
adapted to send current over two sides of the
lines in series during conversation, means for
localizing the voice-currents in each of the
lines, a relay associated with each end of the
cord-circuit, a local cireuit controlled by each
relay, a supervisory signal in each local cir-

cuit, and plug-seat switches for the said plugs’

to normally open said circuits, substantially
as described.

27. In a telephone system, the combination
with a pair of telephone-lines, of means for
uniting the same for conversation, a source
of current adapted to send current over the
two sides of the two lines in series, means for
localizing the voice-currents in each of the
lines, a relay associated with each line and

adapted to include said source of current in a

circuit individual to the other line, a local
circuit for eachrelay, a supervisory signal in
each local circuit, said local circuits and in-
dividual circuits being completed through
normal contacts of said relays, substantially
as described. : o

28. In a telephone system, the combination
with a pair of telephone-lines, of a cord-cir-
cuit including connecting-plugs for uniting

' the same for conversation, a source of cur-

rent associated with the cord-circuit adapted
to send current over the two sides of the two
lines in series during conversation and over

S

each line independently when the other line
is not in use, means for localizing the voice-

currents in each of the lines, a relay associated

with each end of the cord-circuit, a plug-seat
switch for each plug of the cord-circuit, said
individual circuits being completed through
the contacts of the associated plug-seat switch
and the relay of the other line, substantially
as described. ‘ S

29. In a telephone system, the combination
with a pair of telephone-lines, of a cord-cir-
cuit for connecting the same together for con-
versation and having a connecting-plug for

5>
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each end, a source of current connected with -

_the cord-circuit and adapted to send current

over the two sides of the two lines in series,
means for localizing the voice-currents in each
of the lines, a relay associated with each end
of the cord-circuit, a local circuit controlled
by each relay, a supervisory sional in each
local circuit, plug-seat switches for each of

the plugs, the contacts of both of said switches

being included in each local cireuit, substan-
tially as described. )

30. In a telephone system, the combination
with a pair of telephone-lines, of a common
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source of current at the central office, means -

to include said source in series in the metallic
circuit of said two lines during conversation,

a condenser to permit individualizing the

voice-currents in each line, supervisory sig-
nals at the central office one fof each line, a
supervisory relay for each line, and local eir-
cuits for said signals, said local circuits in-
cluding a short circuit of said condenser con-
trolled by the corresponding relay-contacts
and other switch-contacts, su bstantially as de-
scribed. o

In witness whereof I have hereunto sub-

scribed my name in the presence of two wit-
. nesses. o !
WILLIAM W. DEAN.
Witnesses:

MEeraxcrHON R. NYMAN,
W. CLype Joxgs. o
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