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UNITED STATES PATENT OFFICE.

ATBION D. T. LIBBY, OF ELYRIA, OHIO, ASSIGNOR TO THE DEAN ELECTRIC COMPANY,
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059,765. Specification of Letters Patent.  Patented May 31, 1910.

Original application filed May 28, 1909, Serial No. 488,911, Divided and this application filed November 8,
' 1509, Serial No. 526,814,
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To all whom 1 may concern: ‘ service of the latter. 1 remove the burden

Be it known that I, Arsrox D. T. LisBy, | of transmitting the supervisory signaling
a citizen of the United States, residing at | currents from the talking strands, having,
Elyria, in the county of Lorain and State of | in fact, produced a cord circuit in which the
Ohio, have Invente certain new and useful | signaling is performed over conductors in-
Imuprovenients in Telephone Systems; and | dependent of the talking circuit. To do
I do hereby declare the following to be a | this, T produce a system In which 1 may
full, clear, and exact description of the in- | connect two cord strands to the sleeve of the
vention, such as will enable others skilled | plug, making the said sleeve large enough
in the art to make and use the same. t to engage both the sleeve spring and the ring

This application is a division of my ap- | of the jack when the plug is inserted therein.
plication, Serial No. 498,911, filed May 25, The talking current passes through the
1909.  sleeve of the jack to the forward part of the

My invention relates to telephone systems, ; %ug without passing to the third strand
and more particularly to that class of tele- 1 om which it is excluded by the reactance
phone systems in which a plurality of tele- | of the supervisory relay and through react-
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phone Iines lead to a central station where | ing means which may be provided without

they may be connected together for conver- | departing from the spirit of my invention.
sational purposes by means of cord or other . On the other hand, the confinuous current
arrangements. Central station circuits of | which controls the signals being excluded
the general character which mine represents, from the talking circuit by the cord con-
heretofore in use, have been diviged into | denser, traverses the ring of the jack and
two general classes known as three and two- | the rear of the plug sleeve and passes on to
conductor cords. ‘The former consists of | the battery. Thus, it will be seen that 1
two strands, one of which is common to the roduce a cord circuit using the two-con-
talking and supervisory signal arrange- | ( uctor plug in which the talking ciremt 1s
ments, and utilizes a two-conductor plug, independent of and distinct from the circuit
thereby realizing the advantages of simplie- | of the supervisory apparatus.
ity and cheapness in manufacture,a greater In this preliminary description 1 have en-
certainty in operation, and longer life. deavored to explain the main purpose of my
Against these merits there exists In this | invention, and in so doing have described a
former circuit the faults of a common con- | particular form of apparatus and a particu-
ductor for the talling and signaling cur- | lar mode of o ration. This has been done
rents, both of which necessarily operate over | to elucidate the purpose, the means and a
the same strand. The other form of cord | method of realizing such purpose, and not
cireuit, namely, the three-conduetor cord, with the intention of limiting my invention
provides a different sircuit for these two | or my objects thereto. On the contrary, I
olases of current, thus liberating the talking | intend to realize any and all the benefits of
circuit from the objectionable burden of l any modifications and methods which are
trapsmitting the supervisory currents. On included within the scope of my claims, as
the other hand, the three-conductor plugs, | well as the functions of such modifications
which have been invarisbly used ard in- | or methods, *
alienably associated with these cireuits, re- | My Invention will be better understood by
gun'g more trouble and expense in their pro- reference to the following description when
uction, are less efficient, require more care | taken in connection with the accompanying

" in operating, and are shorter lived than the | illustrations showing specific embodiments

two-conductor plug. | thereof, while its scope will be more particu-
By my invention I propose to produce a larly pointed out in the appended claims.

- central station cirenit adapted to connect | Figure 1 shows a cord circul constructed

the subscribers’ lines together in which I |in accordance with my invention. Fig. 2
combine the use and advantages of a two- | shows a modification of Fig. 1.

conductor plug with a three-conductor cord, At A I show a substation upon a line 1—2
thus bein%:I engbled to realize the cheapness | which extends to the jack J at the central
and’ simplicity of the former and superior | station H. At C, Ct, ¢ and C*, I show a
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plurality of stations upon line 8—4 which * 27—19—6-—8*—20—t0 the negative Fole of
‘ th

extends therefrom to a jack J” at the same
central stntion I, The line relay of the
line 1—2 is shown at R, the line lamp at 1.
and the cut-off relay at R. The correspond-
ing-parts of the line 3—4 are shown at RY,
L’ and B’. Between these stations Is shown
a cord circuit terminating in the answering
plug P and the calling plug P’. The an-
swering tip supervisory relay is shown at
™. ‘The answering sleeve supervisory relay
at S, 'The answering supervisory signal at
D. The calling tip supervisory relay at 1°
and the corresponding sleeve relay at 5%
The answering supervisory signal at D’.
The cord strands are divided into sections by

condensers K -and K*. The condenser K
 divides the tip strands into the sections & |
and 7. The condenser I divides the sleeve

strand into the sections 6 and 8. At If, I,
F2, F* I show empirically contacts which
lead to the sources of signaling current.
The plug P and the answering end of the
cord do not differ from that of the common
two-conductor cord. The calling end, how-
ever, is shown, according to my invention,

‘and the third strand 9 leading to the sleeve

10 which is common to said third strand and
to the sleeve talking strand 8. -

The particular description of my mnven-

tion can be best described by the operation
which is as follows: Assuming that the sub-
seriber at A desires to communicate with
the subscriber C on the line 3—4, subscriber

A removes his receiver from the hook which

closes the substation circuit in bridge of the

line, permitting the flow of direct current
which, previous to this operation, was pre-

vented by the condenser K2 A circuit is
thus completed through the line relay R* as
follows: ground at G—battery B—R*—11—
1-—station A—the contacts of the switch

hook thereat—2—13—14—ground at G'.

battery B. The tip relay 1* being thus en-
exgized, pulls up its armature 30 interrupt-
ing the circuit of the signal D and prevent-
g its operation. The central station oper- 74
ator now connects her listening set (not
shown) into the cord cireuit ascertaining the

" desired connection. Being informed that the

b i il

substation C is desired, she next tests the
line, and, finding it not busy-—which as- 5
sumption is made in this operation—she -
serts the plug P’ into the jack J'. A circuit
is immediately completed through the relays
R and S¢ as follows: from ground at G*—
21—battery B-—31—8*—9—10—ring 32— gp
R’--to ground at G®. This energizes relay

R cutting off the line signaling apparatus

of the line 3—4. The reiay S? is energized
pulling up its armatures 33 and 34. The
armature 33 completes a circuit through the gg
lamp D’ as follows: positive pole of battery
B—238—1)—86—37—38—35—33—31—neg-
ative pole of battery B. This vitalizes the
lamp D!, The armature 34 closes the switch
34—40, placing the battery B in bridge of g¢
the calling end of the cord as follows: from
10—9—8>—31—B—23-41—T2—40—384—
42—to the tip side 7. The operator now

| places ringing current on the line, selecting

RN R R T e i

the station C, who, upon answering, removes gs
his receiver from the hook closing a substa-
tion bridge thereat. The tip relay T* 1s
immediately energized over the bridge just
described, the tip side of the cord circuit
and the line of the mow closed substation 190
circuit. The armature 37 is atiracted inter-
rupting the circuit of the signal I). 'The
armature 45 is attracted, closing the switch
45—46 and completing the cord circuit there-

through. The parties now converse through jos

 the following cireuit: from the substation
 A—1—27—19—6—K'—8—10—47—4—C—

3—48—49—50—45—46— K —5-—25—26—

The relay R! is energized pulling up its | 2—back to substation A. Tt will thus be

armature 15, closing a circuit through the
line lamp L—through ground G-—batter
B—15—16—1,—G*. This vitalizes the lamp
L., attracting the attention of the central sta-
tion operator who inserts the plug P into
the line jack J, completing a circuit through
the cut-off relay R as follows: ground at

- G*—R—17—1ing 18—slecve 19—6—3'—

53
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20—battery B—21—ground at G*. This en- ;

ergizes relay R which pulls up its armatures
12 and 13 cutting og the line from the
oround and the line relay, causmg the ex-
tinction of the lamp L. The supervisory

‘relay St is also energized by current flowing

over this circuit, pulling up its armature 22
which would eomplete the circuit of the su-

simultaneously completed through the tip
relay T%. This circuit is as follows: positive
pole of battery B—23—24—T'—5—tip 25—
tip spring 26—2—substation circuit A—1—

Y|

seen that the talking circuit of the calling 110
end of the cord is independent of and dis-
tinct from the circuit of the sleeve super-
visory and cut-off relay. Upon the termina-
tion of the conversation the subsecribers re-
turn their receivers to the hooks which ae- 115
tion interrupts the previously described cir-
cuits of the tip relays T* and T* which are
deénergized, permitting their armuobdides to
fall back and close the eircuits of the super-
visory lamps which are operated to indicate 120
the desire for disconnection. The operator

| then pulls out the plugs, restoring the system

to normal. ‘ -
In Fig. 2 1 show a modification conforin-

| ' ing in every particular to the circuit shown 125
pervisory lamp D were not a second circnit | in Fig. 1, except that both plugs are con-

structed in accordance with my invention,
the sleeve 19 of the plug I® serving both for
the talking strand and an additional strand
60 which leads to the supervisory relay S! 130
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independently of the talking strand. The
operation is the same ag that described, ex-

cept that the eut-off relay R and the relay

S are operated over the third strand 60
instend of over the talking strand G de-
scribed in the operation supra. The talking
now takes place through the cord strand
independently of the supervisory relays.
While I have shown these embodiments of
my invention, which are the preferred ar-
rangements, it will be obvious to those

skilled in the art to which this invention :

appertains, that numerous and extensive de-

partures from the form and details of the :
civenits here shown may be made without

departing from the spirit of this mvention,
the same being herein shown solely for the
purpose of clearly illustrating my preferred
arrangements.

I claim: _

1. In a telephone system, a plurality of

telephone lines leading from substations to

a central exchange, a three-strand cord at
said central exchange for connecting two of
said lines for conversation, switching means

by which said central circuit is connected to

said lines, two of said strands connected di-
rectly to a common contact of said switching
means to eomplete two independent cirenits
in said cord.

2, In a telephone system the combination
of a plurality of subscribers’ lines extending
from sub-stations to an exchange, a three
conductor link at the exchange for connect-
ing said lines together, said lines terminat-
ing in spring jacks, a two conductor plug
for said Iink, two of said strands being con-
nected directly to the same contact of said
plug, a cut-off relay, a source of current in
saicl link, a cirenit for said relay completed
when said plug i1s inserted into a jack of =«

line, a talking cireuit completed when two
of said lines are linked together, said talk-

ing circuit and said cut-off relay cireuit
having but one common point, said source
supplying current to said talking circuit
through a part of said cut-off relay circuit
to said common point.

3. ITn a telephone system, the combination
of a plurality of telephone lines, sub-stations
on said lines, an exchange to which said
lines lead, spring jacks in which saud lines
terminate, a three conductor link at said
exchange for connecting said lines together,
a two contact plug connccted to said link to
be inszerted in one of sald jacks, a source of
current at the exchange, a supervisory relay,
a conduector leading from said sonrce
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throngh suid supervisory relay to ohe of the
contacts of smd plug, a tmlking strand con-
nected to said same contact, said source sup-
plving  cnrrent to  sadd  talking  strand
through said contact, said supervisory relay
conductor being independent of said talking
strand, except for sald common contact.

4. In a teieplione systen), the combination
of a plurality of telephone lines, sub-stations
on said lines, an exchange to which sald
lines lead, spring jacks in which said hines
terminate, a three conductor link at said
exchange for connecting saild hines together,
a two contact plug connected to said link to
be inserted in one of said jacks, a super-
visory signsl in said link, means for con-
trolling said signal associated with said
link, a civcuit for saikd means connected to
one of the contacts of said plug, a talking

circuit throngh said plug, the talking cir--

cuit being free from the current through the
circuit of said supervisory signat controlling
means. |

5. In a telephone system; the combination
of a plurality of telephone lines,sub-stations
on said lines, an exchange to which said
lines lead, spring jacks, in whieh said lines
terminate, a three conductor link af said
exchange for connecting said lines together,
a two contact plug connected to said link to
be inserted in one of said Jacks, a super-
visory relay, a circuit therefor leading
through a contact of said plug, a talking
circuit through said contaet, said tzlking
circuift being %ree from the current through
sald relay eircuit.

6.- In a telephone system the combination
of a plurality of telephone lines, sub-stations
on said lines, an exchange to which said
lines lead, a link at said exchange for con-
necting said lines together, a source of cur-
rent, switching means for connecting a line
to said link, a pawr of talking strands In
said link, a third strand leading to said
source, a switch contact to which said third
strand and one of said talking strands is
connected., two line contacts with which said
first named contact engages when said link
and line are united and a separate circuit
through said third conductor, said talking
civcuit being free from current through said
separate circuit. |

In testimony whereof I affix my signature
in presence of two witnesses.

ALBION D. T, LIBDBY.

Witnesses:

F. O. RicHEY,

C, A. SEvERCOOI..
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