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To all whom it may concermn: .
Be 1t known that I, PAUL MINNIS, a citizen
of the United Smtes residing at Mobﬂo in

the county of Mobile and State of Alﬂbanm |
have invented new and useful I111provement% |

in Methods of Telephonic Communication, of
which the following is a specification.

My invention relates to means for prevent-
ing 1nduetive disturbances upon telephone-

'011*011115, my object being to connect a series
of subscribers’ circuits with a common return-

- wire, talking sets directly in the line-circuits,
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tion, and the necessary connections being

and talking-batteries in loop-cords at the cen-
tral station, the arrangement being such that
the polm‘lty of the several talhmﬂ-hﬂ tteries
in the return-wire shall be the same at all
times.

My invention also comprises other novel
pomts whereby I am enabled to greatly sim-

plify and expedite the telephone service and

improve the same, all of which will be fully
explained hereinafter and then particularly
pointed out and defined in the claim which
concludes this specification.

To enable those skilled in the art to which
my invention pertains to fully understand
and practice the same, I will now describe
sald invention in detail, reference being had
for this purpose to the accompanying draw-

ing, 1n which the figure is a diagram showing

an arrangement of circuits for a multiple-sta-
tion system two line-stations, a central sta-
In-

cluded.
In said drawing the reference-mlmemls 1

and 21indicate, respectively, twoline-stations,

and the numeral 3 denotes a central station.
Along the series of line-stations is led a sin-

gle wire 4, which I will hereinafter term the

“*ecommon return-wire.” This wire is of a di-
ameter sulticient to equalize the combined re-
sistance of all the service-wires connecting

the several line-stations in the system to the

central station and the return-wire. The lat-

ter is not grounded or connected to ear Lh at

any point.

Iromthe seveml 11110 stations service-wires
are

jacks. ‘I'hese service-wires, which are de-
noted by the numerals 5and 6 in the diagram,
are arranged at each line-station so as to form

two branches, which may be parallel in or-

e led to the return-wire 4 and to the central
station, where they are connected to the line-

der to give convenient bridging connection
t0 the terminals of the bell-coils. 7, which are
wound for a high degree of self- induetion.
Beyond these termumls the ends of the two
branches of the service-wire are connected to
one terminal of the transmitter 8 and one ter-
minal of receiver 9,respectively. The circuit
1s normally open at each subsecriber’s station
by means of a switch 10. (Shown convention-
ally in the drawing and explained in detail
hereinafter.) Said switch is opened automat-
ically when the person using the telephone re-
moves his hand from the handle supporting
the transmitfer and receiver.

From the return-wire 4 a tap-wire 4* is car-

ried to a single battery or generator B, usu-

ally placed in the ceniral station. Opposite

each pole of said battery is a spread termi-

nal, to one of which (denoted by the numeral
12) ‘the tap-wire 4* is connected before pass-
ing to the adjacent pole of the battery. A
continuation of the tap-wire 4* connects the
other pole to the second spread terminal 13,
and from the latter a wire 14 is carried toan
annunciator 15, which has a number denot-
ing theline-station 1. A similar wire 14* goes
to a second annunciator 15, which 1s 1denti-
fied with line-station 2. These and other
parts which are mere duplicates require
separate description, and I will denote the

same by reference-numerals which are simi-

lar to those used on the parts actually de-
scribed, but d1f1"er011ﬂmted by adding the let-
te]:. ii :‘?

I‘rom the annunciator 15 a wire 16 1s car-
1‘16(1 to annunciator spring-contact 17 of the

corresponding line-jack in the switchboard,

which 1s, until the plug is inserted, in elec-
trical contact with a second annunciator
spring-contact 18, from which annunciator
multiple wire 19 is carried through the an-
nunciator multiple spring-contacts sof all cor-
responding multiple jacks, beyondthe lastof
which it 1s connected to line multiple wire
20, which line multiple wire 20 is carried

back across the switechboard to the line mul-

tiplespring-contacts ofall corresponding mul-
tiple jacks, and finally to line spring-contact
21 of the corresponding line-jack, from which
line spring-contact 21 the service-wire 5 18
carried to the line-station 1.

- At the central station each

flexible cord is

| provided, as usual, with two plugs 22 at the
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- end of the cord.
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Each plug is provided with
an msulating point or tip 23 and a conduct-
ing-body portion 24, and when inserted in the

“line - jacks or multiples the annunciator

spring-contacts 17 and 1S will be separated,
and resting on the insulating-point of the
plug the circunit which includes the annun-
ciator will be opened at this point, and line
spring-contact 21 rests upon conducting-body
24, thus completing the connection between
the service-wire 5 and the conducting-body 24.

Each flexible cord is divided between its
ends and the two parts are connected to the
opposite poles of a small battery TI3, which
I term the “talking-battery.” One of the
parts of each flexible cord is connected by a
conducting spring-strip 25 to a contact 20, ar-
anged over a conducting-piece 27, which I
usually place beneath the switchboard-apron
28. This strip or conducting-piece 27 is con-
nected by a wire 29 to one pole of a magneto
call-generator 30, its other pole being con-
nected by a wire 31 to the first spread termi-
nal 12, from which point the circuit is com-
pleted by the tap-wire 4%, return-wire 4, one
branch of service-wire 0, bell-coils 7, the other
branch of the service-wire 5, to the spring-
contact 21, and thence by the plug 24 and
flexible cord to the contact 20, conducting-
plece 27, and wire 29 to the magneto 80. The
contact 26 1s pressed against the piece 27 by
a pusher 32. By pressing the pusher, there-
fore, when the plug is inserted in one of the
line-jacks or one of its multiples the opera-
tor at the central station can ring the bell at
the corresponding line-station.

The seriesof tallkking-batteries all have the
same pole turned toward and connected to
the return-wire, and the arrangement at the
central station issuch that this same polarity
throughout the series 1s preserved when the
battemos are plugged in.

Connected to one member of each flexible

cord 1s a wire 33, which leads to one pole of a

“ring-off 7 battery 34, so arranged that the
pole to which said wire 18 connected 1s simi-
lar or of the same polarity as the pole of the
battery 1T with which the connected mem-
ber of the flexible cord communicates. o
example, 1f the part m of the flexible cord 1s

.connected to the negative pole of its battery

1' 3, then the wire 33 1s also connected to the
negative pole of the battery 34, whereby salid
batteries are in opposition and cannot short-
circuit. I‘rom the other pole of the battery
24 a wire 35 leads to one terminal of electro-
1]1:51{1‘1101;9 30, and from the second terminal a
wire 57 leads to the first spread terminal 12,
the cu*mut being completed by tap-wire 47,
return-wire 4, one branch of service-wire (;
the connections and switch of the telephmw,
the other branch of the serviee-wire o, Spring-
contact 21, plug 24, fiexible cord, and wire 3.
The electromagnets 36 thus energized attract
an armature-switch 38, which closes the cir-
cult of a small incandescent lamp 39, which
1s in multiple-arc connection through wires

|

40 and 41 with open-circuit wires 42 and 45,
leading from the opposite poles of the main
'mtter} . The circuit of the ring-off bat-
tery 34 is closed at the corresponding line-sta-
tion by a switch, which the subscriber must
close in order to cut his transmitter and re-
ceiver into circuit. This switch 1s automat-
ically thrown open a8 S00N as the telephoneis
released by the user’s hand, and the circuit of
the ring-off battery being thus opened the
armature-switeh, being no longer attracted,
opens also, breaking the lamp-circult and ex-
tinguishing the lamp 39. This is a signal to
the operator that communication between any
two line-stations is at an end. I thus avoid
the constant neglect of those using the wires
to ring-oil when conversation ceases, as welil
as the annoyance and delay of compelling
the central-station operators to make con-
stant inquiries whether connected stations
are still in communication. The questions
are sometimes notanswered and then stations
are cut out in the midst of a conversation.
They are a source of continual annoyance to
all concerned, and as they frequently provoke
sharp replies the central-station attendants
dislike to ask them, and when asked the at-
tendant must either wait to make sure there
is no reply or run the risk of cutting out sta-
tions which are actually transacting business.
My invention avoids all these objections and
leaves no act to be performed by the person
using the telephone except to release the
handle of the instrument, by which the cen-
tral station is at once notified that the linc
is no longer in use between the stations.
Each divided flexible cord hasone of 1ts mem-
bers or parts connected in the manner de-
seribed with a separate ring-off battery o4,
the connected pole of which 1s opposed to the
like pole of the battery 113, which is also
connected to the same part of the flexible
cords. These ring-off batteries are all inde-
pendent, each operating its own clectromag-
net 36:; but the local circuits, each embracing
one of the armature-switches 38 and one of
the lamps 89, are all in multiple-are connec-
tion with the common palr of open-circull
feed-wires 42 and 43 by means of tap-wires 40
and 41, there being one of these local lamp-
cirenits to each ring-off circult.

What 1 claimn i5—

A series of subsecribers’ circuits connected
to a common return-wire, a series of talking-
sets directly in the line-circuits and talking-
batteries in loop-cords at the central station,
the arrangement being such that the polarity
of the several talking-batteries in the return-
wire shall be the same, substantially as de-
scribed.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
nesses.

PAUL MINNIS.
Wiltnesses:
CLAYTON B. CLARK,
WiLLIAM H. SULLIVAN.
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