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To all, whon, it may concern: 
Be it known that I, WILLIAM W. DEAN, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook, State of Illinois, 
have invented new and useful Improvements 
in Telephone Trunking Systems, of which the 
following is a specification. N 
My invention relates to improvements in 

telephone systems, and particularly to means. 
whereby subscribers' lines may be readily 
poses. 

In an application filed by Francis W. Dun 
bar, August 23, 1902, Serial No. 120,768, a trunking system is shown adapted to con 
nect subscribers' lines of the “Dunbar' or 
“two-wire' type terminating at one office 
with lines of a different type terminating at 
another office. 
My present invention contemplates ac 

complishing as one of its features a similar 
result. Subscribers' lines of the Dunbar or 
two-wire type terminate at the A or origi 
nating office, while line-circuits of the “four 
wire' type are shown terminating at the in 
coming or B office. In connection with the 
latter lines I provide upon the incoming 
trunk-section of the switchboard an auxil 
iary jack for each line adapted when connec 
relay for the line which is connected in a 
local circuit, including the normally open 
contacts of the jack. The jack is also adapt 
ed to perform its usual functions in provid 
ing a busy testing-contact in order that its 
busy or idle condition may be determined by 
the trunk operator. The connecting-plug of 
the trunk is provided with an auxiliary con 
tact which is connected with a retardation 
coil, and ineans is provided in connection 
with the jack whereby when the plug is in 
serted the retardation-coil is connected with 
the talking-circuit. By this arrangement, a 
suitable path for current over one side of the talking-circuit of the trunk is provided, 
whereby the trunk is enabled to perform its 
functions in the usual way. 

Another object of the invention is to pro 
yide a system in which the subscribers' lines 
have series contacts in their connecting jacks 
in place of cut-off relays and in which the 
operator's connective means are arranged to 
establish a connection to ground or the com 
mon office return from one side of the talk 

ing-circuit when the said means are connect 
ed with the lines for conversational purposes, whereby the Supervisory apparatus associ 
ated with the connective means is operated 
in the desired manner. My invention further contemplates pro 
viding a multiple switchboard system of the 
type employing series contacts in the jacks 
to arrange the same, together with the oper 
ators connective circuit, so that several op 
erations of testing lines, of ringing the de 
sired subscribers, and suitably supervising 
the connections for conversational purposes 
are suitably carried out. 
To the accomplishment of these several 

features and to such others as may herein 
after appear my invention comprises the con 
struction and arrangement hereinafter de 
scribed, and particularly pointed out in the 
appended claims. 

y invention is illustrated in the accom 
panying drawings, in which - 

Figure 1 is a diagram of subscribers' lines 
terminating at different central offices, with 
a cord-circuit at one office and a trunk ex 
tending between said offices to connect the 
lines together for conversation, the lines at 
the A office having their cut-off relays actu 
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ated over a portion of the talking-circuit, 
while the lines at the latter office have their 
cut-off relays actuated over the local circuits. 
Fig.2 is a diagram of a modified form of trunk. 
Fig. 3 is a diagram of a system embodying 
my improvements. Fig. 4 is a diagram of a 
modification, and Fig. 5 is also a diagram of a 
different system also employing my systems. 

Referring to Fig. 1, L. designates one of a 

85 

plurality of subscribers' lines terminating at 
the central office C. This line extends in two 
limbs 2 and 3 from the subscriber's station to 
the said central office C, where it is fitted with 95 
suitable answering and multiple jacks or con- . 
nection-terminals J J'. 

provided, comprising a transmitter 4, a re 
ceiver 5, a ringer or call-bell 6, and the con 
denser 7. The switch-hpok8is adapted in its 
normal position WE is placed 

At the subscriber's 
station the usual telephone instruments are 

ICO 

thereonto open the circuit through the trans 
mitter 4 and receiver 5 and to close it through 
the call-bell 6 and condenser 7. A retarda 
tion-coil 9 is connected, when the hook is 
raised, in parallel with the receiver 5 and con 
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denser 7 to provide a path transparent to 
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steady currents, but 
sis. : i.e.: ... - ... tr. f.rsss . 

opaque to voice-cur 
rents. The line conductors 2 and 3 include, 
respectively, the armatures or springs 10 and 
11 of the cut-off-relay R, which is perma 
nently legged to ground from the sleeve-con 
tacts ii of the jacks J J'. The armature or 
spring 10 is normally connected with ground 
through the conductor 12, while the opposite 
armature 11 is normally connected with con 
ductor 13, containing the line-relay R for the 
line, said conductor leading to the live or un 
grounded pole of the central battery B, the 
opposite pole of which is grounded. The 
line-relay R* controls through its armature the 
circuit of the line-signal S. The forward con 
tacts 14 and 15 of the cut-off relay R are 
adapted to connect the jacks and the switch 
board-section of the line with the external 
line-circuit when the said cut-off relay is en ergized. 
At the central office C the usual operator's 

cord-circuit is provided, saidcord-circuit hav 
ing an answering-plug P and a calling-plug 
P, each being provided with a tip-contact p 
and a sleeve-contact p", adapted to register 
with like contact-surfaces and in the jacks 
of the line when the plug is inserted therein. 
The tip-contacts of the plugs are connected 
together by means of the tip-strands t and t” 
of the cord-circuit and the interposed con 
denser c, while the sleeve-contacts are like 
wise connected by the sleeve-strands s and s” 
and the interposed condenser c. A conduc 
tor 16 extends from the grounded pole of the 
batteryB' to the tip-strand t and contains the 
winding of the tip supervisory relay r", asso 
ciated with the answering-plug P, while the 
live pole of the battery is connected by 
means of conductor 17 with the sleeve-strand 
S and includes the winding of the sleeve su 
pervisory relay r*. These relays r and r* 
serve to control the circuit of the supervisory 
lamp S, associated with the answering-plug 
P, the former relay serving to normally close 
said circuit of the lamp, while the latter relay 
normally opens the same. The battery B° is 
associated with the opposite or calling end of 
the cord-circuit and is connected by conduc 
tors 18 and 19 with the tip and sleeve strands 
t” and s”, respectively, the former conductor 
including the winding of the supervisory re 
lay r", while the latter conductor includes the 
similar relay r*. These relays serve in a man 
ner similar to the relays r and r to control 
the circuit of the supervisory lamp S', asso 
ciated with the calling-plug P*. 
The relays r ind r are conveniently re 

ferred to as the "tip-relays' and relays r" 
and r as the 'sleeve-relays,' since they are 
connected with and operated by current 
flowing over the corresponding strands of the 
cord-circuit. The tip-strandt of the calling 
and testing plug P is normally open through 
the extra spring or movable contact 20 of the 
sleeve-relay r, but is adapted to be closed by 
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the said spring and its forward contact 21 
when the relay is energized. The back con 
tact 22 of this extra spring 20 is connected 
through the medium of conductor 23 with 
one side of the high-resistance and high-im 
pedance relay r", known as the 'test-relay,' 
the other side of which is grounded. The 
armature of this relay is likewise grounded, 
and its forward contact is connected with the 
primary winding of the operator's induction 
coil 25 by means of conductor 24. The 
other end of the said primary winding is 
connected through the medium of conduc 
tor 26 to the live pole of the battery B”, a 
retardation - coil 27 being included in this 
circuit. The operator's transmitter 28 is 
joined on one side to conductor 26, interme 
diate her primary coil and the coil 27 and 
on the other side, through conductor 29, to 
ground. A condenser c is included in the 
operator's local circuit to facilitate talking 
and is connected as shown. The secondary 
winding of her induction-coil.25 is adapted 
to be included, together with her receiver 30 
and a condenser c, in a bridge between the 
strands of the cord-circuit by means of any 
suitable key and indicated diagrammatic 
ally by k. k. Branch connections 31 and 32 
lead from opposite sides of the receiver and 
secondary to an order-key k, connected with 
an order circuit or wire 33, leading to the 
office C. A grounded alternating- current 
ringing-generator g is adapted to be connect 
ed through a resistance-lamp with the tip 
strandt of the cord-circuit by means of t 
tip ringing-key spring k, the sleeve-contact 
k of said key being connected with battery 
lead 26 through wire 26 and resistance 269. 
A trunk-circuit is shown extending be 

tween the central offices C and C, said trunk 
circuit being fitted at the outgoing end with 
multiple iacks J and J and with a retarda 
tion-coil 34, legged to ground from the sleeve 
side of the circuit. The trunk extends in 
two limbs 35 and 36 to the central office C°, 
where it is provided with suitable means for 
testing the condition of the wanted line, for 
ringing the desired subscriber, and with sig 
nals to enable the operator to properly at 
tend the connection. The tip and sleeve 
trunk-conductors 35 and 36 terminate at the 
incoming office in windings up' and w of the 
repeating-coil W, and between said windings 
the trunk-relay r" is connected, said relay be 
ing of high resistance. The opposite wind 
ings us and up of the repeating coil W, with 
an interposed condenser c, are connected 
between the tip-strand t and the sleeve 
strands of the flexible end of the trunk-cir 
cuit, said end being hereinafter referred to 
as a 'trunk-circuit.' These strands termi 
nate in the corresponding contacts p and p" 
of the trunk-plug P. The tip-relay ris 
legged to ground from the tip-strand t of the 
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through its spring 37 and forward contact a posite pole being grounded and the corre 
short circuit composed of conductors 38 and sponding tip-contact k being also grounded 
39 of the high-resistance trunk-relay r". A when operated. 
sleeve-relay r" is connected on one side with The subscribers' lines terminating at this 
the live pole of the battery B by means of office are of the type known as “four-wire' 
conductors 40 and 41 and on the other side lines, from the fact that the switchboard-ca 
with the sleeve-strand s. This incoming bles comprise four wires, two of them form 
end of the trunk is provided with a testing ing portions of the limbs of the metallic tele 
apparatus similar to that described for the phone-line, a third wire being connected with 
cord-circuit at the central office C. The for- the insulated and localized test-contacts of 
ward portion of the tip-strand t is connect- the several spring-jacks and the fourth wire 
ed with spring 42 of the sleeve-relay r", to the extra contact or Spring in each of the 
while the other portion is connected with the spring-jacks and serving when the plug is in 
forward contact of said spring. The back serted in a jack to complete the local circuit 
contact of spring 42 is ioined by conductor of the cut-off relay for the line. The special 
43 with the common high-resistance and high- line shown is also of the four-division type 
impedance test-relay r", the opposite termit that is, each line is provided with an aniaun 
nal of which is grounded. The armature of ciator upon four different divisions of the 
this test - relay serves when actuated to Switchboard and with means at the sub 
ground one side of the operator's induction- scriber's station for Selectively operating said 
coil 44, which winding is connected on the signals. These signals are indicated by the 
opposite side with a conductor 45, contain reference character S7 and are assumed to be 
ing the resistance and impedance coil 46 and located each upon a different division of the 
joined to conductor 47, which leads directly switchboard. An answering-jack is pro 
to the live pole of the battery B. The op- vided for the line upon each of the switch 
erator's transmitter 48 is in a conductor 49, boards and preferably adjacent the corre 
leading from conductor 45 to ground. A sponding signal S. At one division of the 
condenser c is connected between conductor switchboard a number of multiple jacks are 
49 and the side of the primary that is adapted provided. These jacks are indicated in the 
to be grounded. The operator's receiver 50, drawings at J and J', a greater number not 
together with the secondary of her induct being shown in order to avoid confusion. 
tion-coil and the condenser care connected The tip-springs i' of the jacks are connected 
permanently with the Order-circuit 33, lead- together and by means of conductor 2a with 
ing to the central office C. The conductor the forward contact of Spring 10 of the cut 
40 leads from battery to the point 54, from off relay R, which is connected directly to 
which point the branch 55, containing the the limb 2 of the telephone-line. 1. 
ringing-lamp S", leads to the back contact of The sleeve-contacts of the jacks are con 
the armature of locking-relay r", said ar- nected together by means of conductor 3b 
mature being connected by conductor 55° to and thence by conductor 3 to the forward 
the point 52" upon the conductor 52, ex- contact of spring 11 of the cut-off relay R: 
tending between the spring 57 of the tip- the Spring being connected to the lims 3 of 
relay r and the front contact of spring 51 the telephone-line. The cut-off relay R: for 
of sleeve-relay r", the latter spring being the line is connected, by means of conductors 
grounded, as shown. The conductor 56 ex- 47" and 47, with the live pole of the battery 
tends from point 54 to the front contact of B, while its opposite Side is connected by 
spring 57 of tip-relay r and includes the conductor 80 to the auxiliary springsi of the 
winding of the locking-relay r". The forward jacks J and J", which are adapted when a 
contact of the armature of this relay is con- plug is inserted to be moved into contact with 
nected to conductor 56 at point 59 by means the adjacent grounded plate is, whereby 
of conductor 58. The back contact of when a connection is established with one of 
spring 57 of tip-relay r is joined by conduct the said jacks the cut-off relay R8 is actuated. 
tor 59 to the back contact of the armature of Test-rings are provided for each of the 
trunk-relay r", the forward contact of which jacks and are insulated from the remainder 
is connected by conductor 52 with the back of the apparatus and do not engage any con 
contact of spring 51 of sleeve-relay r". The tact-surface of a connecting-plug when the 
armature of the trunk-relay r is connected latter is lnserted in the jack. These test 
with a conductor 53, leading to the battery-rings are connected, by means of conductor 
wire 47 and including the guard and discon-81, with the forward contact of spring 82 of 
nect lamp Sand the pilot-relay r", said latter the cut-off relay R', which is grounded, 
relay serving to control the circuit of the whereby when the cut-off relay is actuated 
pilot-lamp S. the test-rings are connected to ground. At 
A ringing-generator g is provided at the the subscriber's station a local battery S3 is 

incoming end and is connected, by means of employed for talking, the induction-coil 84 
the 'sleeve-contact of the ringing-key k", with being suitably connected with the line when 
the sleeve-strand of the trunk-cord, the op- the receiver 5 is removed from the switch 
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hook 8, the latter serving when the receiver is 
placed thereon to ground the signaling-bell 6 
from the sleeve side of the line 3 and to open 
the connection between the limbs of the line. 
The subscriber is provided, as above 

stated, with means to selectively actuate the 
signals S', which means comprise the individ 
ual keys or push-buttons 85, which, accom 
panied by the simultaneous operation of the 
magneto-generator S6, results in actuating 
the desired signal. 
The apparatus so far described is that 

usually provided for lines of the type men 
tioned; but at the incoming trunk-section an 
additional jack J for the line is provided. 
This jack has its ring-contact it connected 
with the ring and sleeve-contacts of the 
other jacks of the line by means of conductor 
3 and is also connected with the conductor 
3. A tip-spring ' is connected with the tip 
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springs of the other jacks, and a sleeve-spring 
i corresponds to the sleeve-contacts of the 
other jacks, the latter being connected di 
rectly with the ring it of the jack. An auxil 
iary spring i is secured to the tip-spring 
and similar spring i' to the sleeve-spring i, 
the two springs i and j' being brought to 
gether upon the separation of the tip and 
sleeve springs of the jack by the insertion of 
the plug and when so connected serve to 
complete the circuit of the cut-off relay R to 
ground. The tip and sleeve contacts of the 
plug are adtto register with the contact 
springs i' and of the jack J, when inserted 
therein. An additional contact p is pro 
vided for the plug, which is adapted to regis 
ter with the ring it of the jack in the use of 
the plug, said contact being connected with 
the grounded retardation-coil.87. When the 
plug is inserted, therefore, a retardation-coil 
S7 is connected, through contacts p and j', 
the connected spring , and contact p of the 
plug, with the sleeve-strand of the trunk-cord. 
J J and J. J. are respectively “busy 

back' and 'don't-answer' jacks associated 
with the incoming trunks. These circuits 
comprise an induction-coil 67, having its pri 
mary in circuit with a rapidly-rotating cir 
cuit-breaker 68 and the battery B, this bat 
tery being preferably the same battery as B", 
though shown separately for convenience. 
The secondary of the induction-coil 67 is con 
nected in circuit with the rapid circuit-inter 
rupter 69 and the more slowly operating in 
terrupter 70. From interrupter 69 a con 
ductor 71 leads to the tip-contacts of busy 
back jacks J J through a fifty-ohm resist 
ance-coil 72, while interrupter 70 leads by 
conductor 73 through resistance-coil 74 to 
the tips of the don't-answer jacks. The 

and at longer intervals by breaker, 70 to 
cause distinctive tones at the jacks J and J', 
whereby when a trunk-plug is inserted in one 
or the other jacks a corresponding signal is 
transmitted to the waiting subscriber. 

In tracing the circuits hereinafter the plan 
of pointing out the path for current from the 
live or ungrounded pole of the battery to the 
ground only will be followed for convenience, 
it being understood that the return-current 
will seek the grounded pole of the battery 
E. that the circuit will therefore be com 

ete. 
p The operation is as follows: The A sub 
scriber desiring a connection with a sub 
scriber located at another exchange removes 
his receiver from the hook, and thereby 
closes a path for current between the limbs 2 
and 3 of his line through the transmitter 4 
and retardation-coil 9, the condenser 7 and 
receiver 5 being connected in parallel with 
the retardation-coil. The closing of this cir 
cuit permits current to flow from the battery 
B' through conductor 13, line-relay R', spring 
11 of cut-off relay R, limb 3 of the telephone 
line, through the retardation-coil 9 and trans 
mitter 4 at the substation, and thence over 
limb 2 back to the central office and spring 
10 of cut-off relay R through conductor 12 
to ground. The line B is thus operated and 
closes the circuit of the signal-lamp S to 
ground from the conductor 13. The opera 
tor upon seeing the line-signal exposed in 
serts the answering-plug Pinto the answer 
ing-jack J of the subscriber's line and con 
nects her telephone 30 with the cord-circuit 
by depressing the listening-key k.k to receive 
the order from the subscriber. The insertion 
of the plug P closes a circuit through the cut 
off relay R from the live pole of the battery 
B' through conductor 17, sleeve supervisory 
relay r, sleeve-strands, sleeve-contacts p” 
and i of the plug and jack, thence through 
the winding of the cut-off relay R to ground. 
The operation of this relay disconnects the 
armatures 10 and 11 from the ground-wire 12 
and from the battery-lead 13 and connects 
them through the forward contacts 14 and 15 
of said armatures to the normally discon 
nected jacks J J'. The operation of the Su 
pervisory relay rover the path just traced 
serves to close, through its armature and 
front contact, the circuit of the supervisory 
signal S, which is associated with the plug 
P; but it is prevented from glowing by the 
operation of the tip supervisory relay ad 
which is connected in the conductor 16 an 
receives current over telephone-line and the 
tip-strand t of the cord-circuit and through 
the conductor 16 to the grounded pole of the 

sleeves of both sets of jacks are united by battery B as soon as the cut-off relay R is 
conductor 75 with the grounded pole of bat operated. The supervisory signal S there 
tery. The circuit-breaker 68 causes induced fore remains inert while the battery B fur 
currents in the secondary circuits, which are nishes current over the metallic telephone 

65 interrupted at short intervals by breaker 69 line for the operation of the supervisory re- 3o 
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lays and for conversational purposes. The 
operator's transmitter 28 is receiving current 
at this time from the batteryB over the con 
ductor 26 through retardation-coil 27, thence 
through the transmitter 28 and over conduc 
tor 29 to ground. When sound-waves strike 
the transmitter 28, the current flowing there 
through is varied, which causes a variation 
of the charge in the condenser c and a corre 
sponding surge of current through the pri 
mary of her induction-coil 25. These induce 
voice-currents in the secondary, which are 
transmitted to the line, and the operator is 
therefore able to converse with the calling 
subscriber. 
Upon learning that a subscriber in the ex 

change C is desired the A operator depresses 
the order-key k” to connect her telephone 
with the order wire or circuit 33 and repeats 
the number of the wanted subscriber to the 
B operator, whose head-telephone 50 is per 
manently connected with the said order 
wire. The latter operator designates to the 
A operator the trunk to be used for the con 
nection and proceeds to test the condition 
pf the wanted line with the tip of the plug of 
the incoming trunk named. The cord-cir 
cuit used in connection with the lines shown 
at the incoming office is indicated in dotted 
lines and comprises a connecting-plug P', the 
cord-strands t and s' terminating in the 
windings up and us" of the repeating-coil W', 
the middle point of which windings is con 
nected with a supervisory relay r, the other 
side of which is connected through the bat 
tery B to ground. The opposite end of the 
cord-circuit is not shown; but it is apparent 
that in case a cord-circuit is connected with 
one of the jacks J° or J that the sleeve con 
tacts or rings of the jacks will be connected 
with the live pole of the battery from the 
sleeve-strands of the cord-circuit. When, 
therefore, the operator at the incoming 
trunk-section tests the condition of the line 
by touching the tip of the plug P' to the jack 
of the line a complete testing-circuit is estab 
lished, a path for current being provided from 
the live pole of the battery B through the 
supervisory relay r, sleeve-strands of the 
cord-circuit, sleeve-contacts of the plug P', 
and the jack J or J, into which the plug is 
inserted, and over the conductor 3 to the 
test-ring it of the jack at the incoming 
trunk-section. The testing-circuit is then 
completed over the tip-strand t of the trunk 
cord and over conductor 43 through the 
test-relay r to ground. The completion of 
this circuit places ground upon one side of 
the operator's circuit, which causes a click 
in her receiver. Owing to the electrostatic 
capacity of the order-circuit and the oper 
ator's apparatus her receiver will respond to 
this flow of current even though the order 
circuit be open at the time at the A ex 
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pedance test-relay r prevents noticeably 
varying the current upon the line, so that 
conversation is not disturbed. The test 
relay is of course common to all of the trunks 
at one operator's position, as indicated by 
the radiating lines 43. 

In case the line is idle the plug P is insert 
ed in the jack J, with the result that the con 
tacts i and i' are brought together, thus op 
erating the cut-off relay R* to connect the 
jacks with the limbs 2 and 3 of the telephone 
line, to disconnect the calling-signals S', and 
to ground the test-rings of the jacks J and 
J. The line is thus placed in condition to 
test “busy' at its other jacks by means of the 
tip of the plug P, which, as is shown, is con 
nected with the live pole of the battery. At 
the same time the retardation-coil 87 is con 
nected with the sleeve-strands of the cord 
circuit, which closes a circuit from the live 
pole of the battery B°, over conductors 40 
and 41, through sleeve-relay r", and thence 
over the sleeve-strand sand the retardation 
coil to ground. The operation of the sleeve 
relay r" disconnects the test-relay r" and 
closes the tip-strand t through the spring 42 
and its forward contact for conversation. It 
also completes the circuit of the ringing 
lamp S from the battery B over conductor 
40 to the point 54, thence over conductor 55, 
then through the lamp S to the back contact 
of the armature of the locking-relay r", and 
then by way of conductor 55 to the point 
52, and then over conductor 52 to the 
ground-contact and armature 51 of sleeve 
relay r". The ringing-lamp S is therefore 
operated and indicates to the B operator that 
the subscriber has not yet responded. 
The A operator having received the num 

ber of the trunk to be used inserts the calling 
plug P of her cord-circuit in the jack Jat 
her section of the trunk designated, this in 
sertion taking place at substantially the 
same moment that the plug P is connected 
with the called line. The insertion of the 
plug P closes a circuit from the live pole of 
the battery B° at the A office through the 
conductor 19, sleeve supervisory relay r, 
sleeve-strand s” of the cord-circuit, sleeve 
contacts of the plug and jack, and through 
the retardation-coil to ground. This has the 
effect of positively operating the sleeve 
supervisory relay r, which attracts its arma 
tures and cuts out the test-relay r", associated 
with the calling end of the cord-circuit, and 
completes the tip-strand for conversation. 
The closing of the tip-strand permits current 
to flow from the battery B° over the sleeve 
side of the cord-circuit and the trunk-line to 
the B office and then through the high-re 
sistance trunk-relay r" and back to the A 
office over the tip side of the trunk-line and 
the tip-strand of the cord-circuit. The 
closing of this circuit operates the trunk-re 
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connect lamp S to thereby prevent its oper 
ation. As the resistance of the trunk-relay contact the circuit of the ringing-lamp S', 
is very high-say twelve thousand or fifteen which is extinguished and indicates to the 
thousand, ohms sufficient current does not operator that the called subscriber, has re flow in the tip supervisory relay in the A sponded to his ring. The closing of the ar 
cord to operate the same, whereby the Super- mature of the locking-relay upon its forward 
visory signal S', associated with said cord, is contact completes a locking-circuit for said 
lighted by current from the battery B and relay from the point 59 through conductor 
indicates to the A operator that the called 58, the forward contact and the armature of 
subscriber has not yet responded. the relay, conductor 55 to point 52, and 
Upon insertion of the trunk-plug P the B thence over conductor 52 and the forward 

operator rings the wanted subscriber by de-contact and spring 51 of sleeve-relay r" to 
pressing key k, which connects the grounded ground. This circuit and the relay r" are 
generator g with the sleeve-strand of the therefore locked and the ringing-lamp S is 
cord, thus sending ringing-current out over also locked out during the remainder of the 
the sleeve side of the telephone-line and to connection and can only be released when 
the grounded signaling-bell 6. In case of the sleeve-relay r" is deénergized, which oc 
the response of the called subscriber while curs when the plug P is pulled out. 
the ringing-current is being sent the ground- Should the tip and sleeve contacts of the 
contact or the tip-key k" provides a path for plug be crossed when the plug is inserted in a 
the return-current. It will be understood jack and the locking and other relays op 
that the usual manually-operated ringing-erated, they will be immediately released by 
key is employed, which is adapted to simul- the opening of the sleeve-strand in ringing 
taneously operate the tip and sleeve con- and no confusion would result therefrom. 
tacts from a single lever. The subscribers are now connected together 
The subscriber having been called responds for conversation and the supervisory signals 

by taking up his receiver and thereby closes at both exchanges are extinguished, the 

and opens through its armature and back 
The locking-relay r is therefore operated 
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a path for current between the limbs of his battery B is furnishing current over the 
line from the main battery B° over conduc- answering end of the A cord-circuit to the A 
tors 40 and 41, sleeve-strands of the incom- subscriber's line for talking purposes and for 
ing end of the trunk-line 3 of the telephone the operation of the supervisory relays, the 
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line, thence through retardation-coil 9 and battery B" is furnishing current over the 
transmitter 4 at the substation, thence over trunk-line for the operation of the super 
limb 2 of the telephone-line back to the cen- visory relays associated with the answering 
tral office and over tip-strand t of the incom end of the A cord-circuit, and the battery B" 
ing end of the trunk, including spring 42 and is sending current over the incoming end of 
its forward contact of sleeve-relay r", through the trunk for the operation of the several re 
conductor 36 and tip-relay r to ground. lays. The voice-currents are transmitted 
This relay responds to this current and closes, inductively from the subscriber's line L to 
through its armature 37 and forward contact, the trunk-circuit through the condensers c 
the short circuit of the trunk-relay r". The and c” in the A cord-circuit and from the 
resistance of the trunk-relay r being now re-trunk circuit to the incoming end thereof 
moved from the path of current flowing in and the subscriber's line connected there 
the trunk-circuit, the tip-relay r of the A with through the medium of the repeating cord receives sufficient cirrent from the bat-coil W. The condenser c between the wind 
tery B° to operate the same to thereby openings v and v' of the repeating-coil at the in 
the circuit of supervisory signal-lamp S", coming end of the trunk prevents the flow of 
thus indicating to the A operator that the steady current therethrough, but permits a 
wanted subscriber has responded to his call free passage of the voice-currents. 
and that the parties are in condition to con- At the termination of the conversation the 
verse. Although the trunk-relay r" is now subscribers return their receivers to their 
deénergized and its armature engages its hooks, with the result, in the case of the Sub 
back contact, the guard-lamp S is not oper- scriber A that the tip Supervisory relay r", 
ated, because its circuit is opened at the back connected with the A cord-circuit, is deen 
contact and spring 57 of tip-relay r. The ergized and closes, through its armature and 
closing of spring 57 of the tip-relay r and its back contact, the circuit of the supervisory 
forward contact completes the circuit of the signal S, thus indicating to the operator 
locking-relay r, as follows: from the live that subscriberA has returned his receiver to 
pole ; the battery B over conductor 40 to the hook. When the subscriber Dhangs up 
the point 54, thence through the locking-re- his telephone, current is cut off from the me 
lay r", over conductor 56 to the forward con- tallic line in the same way, and the tip-relay 
tact and spring 57 of the relay r, thence over r is therefore de&nergized. This serves to 
conductor 52 through the forward contact open the short circuit about the trunk-relay 

OC 

O 5 

C. 

1 I5 

65 and spring 51 of sleeve-relay r to ground. r". The current must flow now through the 130 

  

  



5 

-------------------vs.------------------- r - - - - - 

/ 849 464 . . . e . . . . . . . . 7 

trunk-relay r", thus actuating it; but it is in 
sufficient to maintain the tip-relay r in the 
A cord-circuit in an operated condition, 
which therefore allows its armature to fall 
back, closing the circuit of supervisory signal 
S*, which becomes lighted and shows to the 
A operator that the subscriber D has hung 
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up his receiver. The spring 57 of the tip 
relay r at the incoming end of the trunk is 
now closed to conductor 59, but the trunk 
relay r, having operated the circuit of the 
disconnecting-lamp S, is again opened. The 
A operator seeing both signals in her cord 
circuit exposed withdraws both plugs, thus 
restoring all parts at her office to normal po 
sition. The withdrawal of the plug Pat the 
A exchange deprives the relay r" at the in 
coming end of the trunk of operating-cur 
rent, which is therefore de?nergized, and per 
mits its armature to close upon its back con 
tact, the circuit of the disconnecting-lamp S, 
and the pilot-relay r", said circuit being 
traced from the live pole of the battery B to 
conductor 47 through the winding of the pilot 
relay r" and through lamp S, thence over con 
ductor 53, the armature and back contact of 
trunk-relay r", conductor 59, the back contact 
and armature 57 of tip-relay r, thence over 
conductor 52 to the front contact and arma 
ture 52 of the sleeve-relay r" to ground. The 
operation of the pilot-relay r* lights the 
pilot-signal S", which attracts the operator's 
attention, and who, upon observing the 
lighted lamp S, is thus informed that the A 
operator has taken down the connection at 
that exchange, and she accordingly with 
draws the plug P from the jack of the sub 
scriber's line. Upon the withdrawal of the 
trunk-plug the sleeve-relay r is deenergized 
and the circuit of the signal-lamp S as well 
as that of the pilot-relay r opened at the 
front contact and armature 51 of the said re 
lay. Both lights S and S9 are thus extin 
guished, and at the same time the circuit of 
the locking-relay r" is broken at the same 
point, which relay is therefore deemergized 
and permits its armature to return to normal 
position. 
The disconnecting-signal S serves also as a 

guard-lamp in case the A operatorinserts the 
calling-plug P' into a wrong trunk-jack, for 
the reason that the trunk-relay of that trunk 
will be operated while the sleeve-relay ris 
not operated. A circuit will therefore be 
completed from the live pole of the battery 
B° over conductor 47, through pilot-relay 
r' and disconnecting-lamp S, through con 
ductor 53, the armature and front contact of 
trunk-relay r, conductor 52 to the back 
contact of sleeve-relay r", thence through the 
armature 51 to ground. The disconnecting 
lamp B as well as the pilot-lamp S" will 
therefore be lighted and will indicate to the 
operator that a mistake has been made. At 
the same time both ringing-lamp S and 

guard-lamp S of the trunk whose plug is in 
Serted will operate, thus assuring the oper 
ator that the trunk has not been connected 
with at its opposite end. It will be noticed 
that the sleeve - relay spring 51 controls, 
through its forward contact, a ground branch 
from point 52 and that from said point two 
parallel paths are normally completed to the 
live pole of the battery, one including con 
ductor 55, the normal contacts of locking 
relay r", ringing-lamp S', conductors 55 and 
40, while the other includes conductor 52, the 
normal contacts of tip-relay r, conductor 59, 
the normal contacts of trunk-relay r, con 
ductor 53, including lamp S and pilot-relay 
r", and conductor 47 to the battery. When 
ground is thrown upon these parallel paths, 
as by the closing of the sleeve-relay r", both 
lamps are operated. This can only occur 
under these circumstances, for the reason that 
in normal working before the subscriber re 
sponds both the trunk-relay and the sleeve 
relay are operated, the former serving to 
open one parallel path, which permits only 
the ringing-lamp to operate. As soon as the 
subscriber responds the locking-relay oper 
ates and holds open the parallel path through 
its contacts during the remainder of the con 
nection. 
trunk-relay is no longer operated, the tip 
relay is operated, which again opens the first 
path, so that lamp S cannot glow. Now 
when the A operator takes down the connec 
tion lamp S operates, but the other parallel 
path remains open through locking-relay r. 

In case the wanted-subscriber's line is 
found busy or in case the subscriber having 
been called does not respond the plug P is 
inserted in one of the jacks J8 or J and the 
corresponding signal is transmitted to the 
waiting subscriber. Upon inserting the plug 
P in one of the “busy-back’ or 'don't-an 
swer' jacks –for example, one of the jacks 
J-a path for current is provided from the 
battery B° through the sleeve-strand of the 
trunk-cord, sleeve-contacts of the plug and 
jack, and over conductor 75 to ground. This 
will serve to operate the sleeve-relay r" to 
complete the continuity of the tip-strand t 
of the trunk-cord through its spring 42 and 
the front contact. Upon the completion of 
the strand at this point the tip-relay ris pro 
vided with current from the live pole of the 
generator B, through the secondary winding 
of the induction-coil 67, through circuit 
breaker 69, and thence over conductor 71, 
through resistance 72 and the tip-contacts of 
the jack and plug, and over the tip-strand 
and through the relay r to ground. This 
circuit is interrupted at the breaker 69, so, 
that the relay ris alternately energized and 
deénergized to correspondingly make and 
break the short circuit of the trunk-relay r, 
which is therefore simultaneously removed 
from and inserted in the circuit of the out 

At the same time, although the 
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Ellis area CE causes the in termittent operation of the tip-relay r in the 

A cord-circuit to effect the flashing of the 
supervisory signal S, whereby the A oper 
ator is notified that the called-subscriber's 
line is busy. The flashing of this light of 
course corresponds to the rapidity of the 
breaking of the circuit at breaker 67 or 70, 
which indicates to the operator whether the 
line is busy or does not answer. The sub 
scriber is also notified by the tone caused in 
his receiver. - 

The order-circuit 33, as is indicated by the 
branching lines 33, connects the B operator 
with several A operators either at the same 
or at different exchanges. The A operator 
is also provided with a plurality of keys k 
to connect herself with the different B op 
erators. The busy-back or don't-answer ap 
paratus is common to the various sections of 
the incoming trunk-board, as is indicated by 
the branching lines. 
Although I have described the method of 

making connections through the medium of 
the order-circuit, I do not wish to so confine 
the invention, for it is apparent that the A 
operator is able by means of her testing ap 
paratus to test the condition of the several 
trunks before her until an idle trunk is found. 
Upon so testing and finding an idle trunk she 
may insert the calling-plug P of her cord 
circuit, with the result that the trunk-relay 

35 

45 

65 

r" operates and lights, the lamp, S', which 
lamp has been previously termed the “guard 
lamp;' but in this method of operation it 
would act as a calling-signal from the A op 
erator to the B operator. The B operator 
upon seeing the signal S would depress her 
listening-key k" k", which would connect her 
receiver in series with the repeating-coil 
windings up and u', these receiver connec 
tions being indicated in dotted lines in Fig. 1. 
She is therefore able to communicate with 
the A operator. The presence of the con 
denser c (shown in dotted lines in parallel 
with the trunk-relay r) permits conversation 
between the operators at this time. Upon 
learning the desired connection the B oper 
ator completes the same, as before described. 
It will also be understood that had the sub 
scriber A called for a connection with another 
subscriber in the same exchange the line of 
that subscriber would have been tested in the 
ordinary manner by means of the cord-plug 
P, and the subscriber would have been 
called by the ringing-generatorg. 

Fig. 2 shows a modification of the trunk 
circuit in which the same parts in general 
are used as in Fig. 1 and are correspondingly 
designated, but in which the retardation 
coil 87, legged to ground from the third con 
tact P of the trunk-plug, is substituted by 
winding 87 upon the core of the sleeve-relay 
r", whereby the current instead of being 
wasted by flowing directly to ground assists 

the relay r" in actuating and retaining its ar 
matures. At the same time the coil acts as 
the retardation-coil to prevent the passage 
of voice-currents. This trunk-circuit may of 
course be used in place of that shown in Fig. 
1. A party-ringing device is shown in con 
nection with this trunk-cord, in which the 
generator g is connected through a suitable 
resistance-lamp with the sleeve-contact of 
the ringing-key k" and the tip-contact of the 
ringing-key k, whereby when either key is 
operated alternating current is sent to the 
corresponding side of the cord-circuit and 
telephone-line. Further description of the 
circuit of this figure in view of that in Fig. 1 
is not deemed necessary. 

In Fig. 3 I show a cord-circuit provided 
with a retardation-coil legged to ground from 
the third contact of the connecting-plug, as 
in Fig. 1, said cord-circuit being adapted for 
use in connection with line-circuits of non 
multiple type in which series contacts are 
provided in the jacks in place of cut-off re 
lays and upon which lines the usual Sub 
scriber's apparatus is used. The line-cir 
cuits L and L which I have shown are of 
the party-line type-that is, a plurality of 
subscribers' stations are located thereon. 
Each of the subscribers' stations is provided 
with a transmitter 4, adapted to be included 
with a retardation-coil 9 in series with the 
line-circuit, and the receiver 5 is removed 
from the switch-hook 8 during conversation, 
the condenser 7 being at that time connected 
in series with the receiver 5, while when the 
receiver is upon the hook it is in series with 
the grounded signaling-bell 6. The signal 
ing-bell at one station is connected with the 
tip side of the line and at the other station 
with the sleeve side of the line. The sub 
scribers' lines extend in two limbs 2 and 3 to 
the central office, where they connect di 
rectly and respectively with the tip-spring i 
and the sleeve-spring of the jack J, the 
sleeve-ring of which is directly connected, 
as shown, with the sleeve-spring . The 
spring is grounded through its normal con 
tact by means of conductor 10, while the tip 
spring is connected through its normal con 
tact by means of conductor 11 with the line 
relay R”, which controls the circuit of the 
line-signal S and the other side of which is 
connected by conductor 12 or 18 with the 
live pole of the battery B" or B°. As both 
lines L and L are exactly alike, the above de 
scription will answer for both. 
The cord and operator's circuit at the cen 

tral office is provided with connecting-plugs 
PP', having their corresponding contacts p 
and p' adapted to register with the tip and 
sleeve springs of the jack when the plug is in 
serted therein. The tip-contacts of the 
plugs are joined by strands t and t and con 
nected together by the interposed condenser 
c, while the sleeve-strands are likewise joined 
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by flexible conductors S and s with the in- thus completing a circuit between the limbs 
terposed condenser c”. The battery B' is 
bridged across the cord-circuit at the an 
swering end and includes the Supervisory re 
lays rane r", the former of which is adapted 
to normally close and the latter to normally 
open the circuit of the supervisory lamp S, 
asSociated with the same plug. The oppo 
site end of the cord-circuit is likewise pro 
vided with the battery B° and the supervi 
sory relays rand r, controlling in a similar 
manner the circuit of the Supervisory lamp 
S', associated with the plug P*. The oper 
ator's receiver 13, the secondary 14 of her in 
duction-coil, together with the condenser c, 
are bridged across the calling end of the cord 
circuit by means of the usual listening-key, 
indicated in the drawings by the switches 
k k. The primary 15 of her induction-coil 
together with a retardation-coil 16 are con 
nected, by means of conductor 17, with a con 
ductor 18, leading to the live pole of the bat 
tery B. In shunt of the primary 15 the op 
erator's transmitter 19 and a condenser c. 
are connected, this apparatus being the 
Same as is usually employed for this purpose. 
An alternating-current generator g is also 
provided for the plug P and is arranged to be 
connected between ground and the other 
side of the cord-circuit through a resistance 
lamp 20 by means of the ringing-keys, indi 
cated by the contacts kk and kk, thus ac 
tuating the key k" to connect the generator g? 
with the tip - strand of the cord, while the 
sleeve-contact of the said key will be con 
nected to ground while operating the key k? 
to connect the generator between the sleeve 
strand of the cord, while the corresponding 
strand of the cord will be connected to 
ground. 

It will be noticed that the insertion of a 
connecting-plug into a jack will lift the jack 
springs from their normal contacts, and there 
by open the circuit of a line-relay R* to ren 
der the line-signal inoperative. It will fur 
ther be noticed that the Supervisory appara 
tus associated with the cord-circuit requires 
that a path for current be established over 
the sleeve side thereof for the preliminary 
operation of the Supervisory relays r and r. 
For this purpose the sleeve-springs of the 
jacks are directly connected with the sleeve 
rings i, and the plugs are provided with 
third contacts p, which are directly connect 
ed to ground through the retardation-coils 
21, whereby when a P. is inserted in a 
jack the sleeve side of the line is grounded 
through the retardation-coil 21, and a path 
for current is thereby provided for the sleeve 
Supervisory relays associated with the cord 
circuit. 

In the operation of the above system let it 
be aSSumed that a subscriber on line L wishes 
to communicate with a subscriber on line L. 
The receiver at the calling side is removed, 

of the metallic line, which furnishes a path 
for current from the battery B through the 
line-relay R and over the tip side of the 
line to the calling-substation and thence 
back to the central office over the sleeve side 
of the line to ground through conductor 10. 
The operation of the line-signal causes the 
operator to insert the answering-plug P of her 
cord-circuit into the jack of the calling-line, 
which results in opening the series contacts 
in the jack to render the line-relay Rinop 
erative, and thereby restores the line-signal 
S. The retardation-coil 21 is further con 
nected between the ground and the sleeve 
side of the talking-circuit thus established 
by means of the third contact p of the plug 
and ring of the jack and its permanent con. 
nection with the sleeve-spring i", which is 
now connected with the contact p” of the 
plug and sleeve-strands of the cord-circuit. 
A direct path for current from the battery 
B through the sleeve supervisory relay r is 
thus provided, which maintains the same 
operated as long as the connection exists 
whether the subscriber's receiver is replaced 
upon the hook or not. The actuation of the 
sleeve-relay r serves to close the circuit of the 
Supervisory lamp S, which, however, is pre 
vented from operating by the simultaneous 
operation of the tip supervisory relay r over 
the metallic line, owing to the fact that the line-circuit is closed at the calling-substation. 
The operator then connects her telephone 
with the cord-circuit in the usual manner, and 
upon learning that a subscriber in the line L' 
is wanted she inserts the plug P in the jack 
of that line and depresses the proper ringing 
key to selectively call the desired subscriber. 
The insertion of the plug, it will be noticed, 
disconnects the line-relay R* to prevent the 
operation of the line-signal S and also com 
pletes a path for current over the sleeve 
strand of the cord - circuit through the re 
tardation - coil 21, associated with the plug 
P', to operatie the sleeve supervisory relay r, 
which closes the circuit of the supervisory 
signal S, lighting it to indicate to the opera 
tor that the called subscriber has not yet re 
sponded. A path for ringing-current, assum 
ing the ringing-key k” to be operated, is 
grounded through the generator g”, the re 
sistance-lamp 20, and the tip-strand of the 
cord-circuit over the tip side of the line to the 
substation A and thence through the con 
denser 7 and grounded signaling-bell 6 to 
ground, whence it returns by way of the earth 
to the central office. At the same time the 
sleeve-spring k” is grounded, whereby should 
the subscriber respond during ringing a path 
for the return of the ringing-current will be 
provided. When the called subscriber re 
sponds the tip supervisory relay r", associated 
with the plug P, is operated over the metallic 
line and renders the Supervisory signal S' 
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inoperative. The subscribers are now in 
conversation, and, when through, the return 
of the receivers to the hooks de&nergizes the 
tip supervisory relays r and r, thus closing 
the circuit of the supervisory signal-lamps S 
and S', which become lighted and indicate to 
the operater that the conversation has termi 
nated. The sleeve Supervisory relays re 
main operated over the paths for current 
through the retardation-coils 21. The con 
nection is then taken down and all parts are 
restored to normal position. 

Fig. 4 shows an alternative method of ar 
ranging the ringing-keys, in which the key 
that connects the generator between ground 
and the sleeve is provided with a third con 
tact k', which connects the retardation-coil 
21 with the sleeve side of the circuit when the 
ringing-current is being sent out over the line, 
whereby any loss or leakage of the said cur 
rent through the coil 21 is prevented. 

Fig. 5 indicates a multiple system with se 
ries contacts in the jacks, whereby when a 
connection is established therewith the line 
signaling device is disconnected, and there 
fore rendered inoperative. The line-circuits 
and the substation apparatus are the same as 
shown in Fig. 3 and are therefore not spe 
cifically described with reference to the 
present figure. Each of the lines, however, 
is provided with a multiple number of jacks, 
such as J J', two only being indicated in the 
drawing, but as many as desired being em 
ployed. The line-limbs are continued through 
the springs i and of the several jacks to 
ground on one side of the line and to the line 
relay Rupon the other. The test-rings is of 
the jacks are permanently connected together 
and to the sleeve side of the line. The plugs 
are provided with third contacts adapted to 
register with the third contacts of the jacks 
and are connected with the winding 21, 
mounted upon the sleeve supervisory relays 
r' and r*. These windings constitute the re 
tardation-coils legged to ground from the 
third contacts of the plugs and assist in ac 
tuating the said relays. The operator's cir 
cuit is the same as previously described, with 
the exception that the tip-strand of the cord 
circuitis normally severed and its forward por 
tion connected, through the high-resistance 
and high impedance test-relay r", to ground, 
this relay being adapted when actuated to 
ground one side of the operator's circuit to 
cause a flow of current through the primary 
thereof, and thereby inductively causing a 
click in the operator's receiver. When the 
sleeve supervisory relay operates, the test 
relay is disconnected and the tip-strand of 
the cord-circuit completed for conversation 
through the forward contact of the spring of the test-relay. 
The operation is as follows: A subscriber 

upon the line L calls in the usual way, thus 
operating the line-signal S. The operator 
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inserts the plug P in the answering-jack of 
the line, thus lifting the tip and sleeve springs 
from their normal contacts and disconnect 
ing the one limb from ground and the other 
limb from the line-relay R”, thus restoring 
the line-signal S. At the same time a path 
for current is provided from the battery B' 
over the sleeve-strands of the cord-circuit, 
sleeve-contact of the inserted plug, sleeve 
strand of the jack, and through the connec 
tion of the test-ring of the jack with the 
sleeve side of the circuit and thence by way 
of the third contact p" of the plug and 
through the winding 21 upon the sleeve su 
pervisory relay to ground, thus providing a 
path for current through the sleeve-relay r", 
associated with the cord-circuit, and which 
remains closed until the plug is withdrawn, 
even though the subscriber should hang up 
his telephone. At the same time a current 
from the live pole of the battery B is im 
pressed upon the test-rings of the several 
jacks over the path just described, whereby 
the line is in condition to test busy at the 
other multiple jacks. Upon ascertaining the 
number of the subscriber wanted the wanted 
line is tested by means of the connecting-plug 
P. As explained above, if the line is busy 
the test-rings are connected with the live 
pole of battery, whereby when the tip of the 
lug touches the test-ring a complete path 
or current is provided through the forward 
portion of the tip-strand of the cord-circuit 
and through the test-relay " to ground. 
Owing to the high resistance and high impe 
dance of this test-relay, the current change 
upon the line is not sufficient to disturb the 
connected subscribers. If the line is idle, a 
plug is inserted, with the result that the line 
relay R” is disconnected from the line to pre 
vent the operation of the line-signal, and the 
sleeve supervisory relay is actuated over 
the path completed through the third con 
tacts of the plug and jack. The actuation of 
this relay disconnects the test-relay and 
laces the tip-strand of the cord in condition 
or conversation. The supervisory signal S", 
associated with said plug, is also actuated, 
and after the subscriber has been called in 
the usual way and has responded to his call 
the tip supervisory relay is actuated by cur 
rent over the metallic line and the super 
visory signal is rendered inert. At the ter 
mination of the conversation when the sub 
scribers return their receivers to the hooks 
the supervisory signals are lighted in the 
usual manner and the connection is taken 
down and all parts restored to normal posi 
tion. 
The ground connections hereinbefore re 

ferred to at the several substations, it will be 
understood, may and in practice usually are 
one and the same, or they may be the colm 
mon office return, although it is found by ex 
perience that it is better to place a dead 
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ground upon one side of the common bat 
tery. It is also apparent that the other poles 
of the batteries may be grounded so far as the 
operation of the system is concerned, the 
only variation necessary from that shown in 
the drawings being to remove the present 
ground connections and replace them by 
other conductors and to substitute a ground 
for the opposite pole of the battery. 

It will also be understood that modifica 
tions of the several figures may be used inter changeably in the system. 
While I have described several forms of 

my invention and several different ways of 
carrying the same into effect, I do not wish to 
be limited to the precise methods, as it is ap 
parent that various other changes and sub 
stitutions may be made and still come within 
the scope and principle of my invention; but 
What I do claim as my invention, and de 

sire to secure by Letters Patent, is 
1. The combination with a connecting 

plug adapted to be connected with a tele 
phone-line to establish a conversational cir 
cuit therewith, of a pair of main line-con 
tacts on said plug adapted to be included 
in the opposite sides of the metallic talking 

35 

circuit when connection is established, a 
third contact on said plug, and a suitable 
conductor connected therewith adapted to 
be brought into metallic connection with 
one of said main contacts when the connec 
tion is established, and a retardation - coil 
individual to the plug connected between 
said third contact and said suitable conduc 
tor, and telephone apparatus affected by 
current over said latter path, substantially 
as described. 

2. The combination with a connecting 
plug adapted to be connected with a tele 
phone-line to establish a conversational cir 
cuit therewith, of a pair of main line-con 
tacts on said plug insulated from each other 
and adapted to be included in the opposite 
sides of the metallic talking-circuit, a third 
contact on said plug insulated from the 
other contacts and adapted to be brought 
into engagement with one of said contacts 
when the talking-circuit is established, and 
a retardation - coil associated individually 
with said plug and legged to ground from 
said third contact and telephonic apparatus 
affected by current through said coil, sub 
stantially as described. 

3. The combination with a telephone-line, 
of a cord and plug adapted to be connected 
therewith, a source of current connected with 
a talking-strand of said cord, a retardation 
coil connected with said plug and normally 
insulated from the talking-strand, means for 
connecting said retardation-coil and source 
in a complete circuit including said talking 
strand E. the plug is connected with the 

I... 

and plug actuated by current in said conn 
plete circuit, substantially as described. 

4. The combination with a telephone-line, 
of a cord and plug adapted to be connected 
therewith, a source of current connected with 
a talking-strand of said cord, a retardation 
coil connected with said plug and normally 
insulated from the talking-strand, means for 
connecting said retardation-coil and source 
in a complete circuit including said talking 
strand when the plug is connected with the 
line, and Supervisory apparatus associated 
with said cord and plug and actuated over 
said complete circuit, substantially as de 
scribed. 

5. The combination with a telephone-line, 
of a cord and plug to establish connections 
there with, a signal for the cord-circuit, a 
relay associated with the cord and plug 
and adapted to be actuated over one strand 
of the cord-circuit to affect said signal when 
a connection is established, an auxiliary con 
tact on the plug, a suitable conductor to 
which said contact is connected, a retarda 
tion-coil connected between said contact 
and said Suitable conductor, and a jack of 
the line having contacts to register with the 
talking-contacts of the plug and the auxiliary 
contact, the latter contact being connected 
with a talking-contact when the connection 
exists, whereby a path for current over said 
strand through said retardation-coil is pro 
vided upon the insertion of the plug, sub 
stantially as described. 

6. The combination with a telephone-line 
of a cord and plug to establish connections 
therewith, a supervisory relay associated 
with the cord and plug and adapted to be 
actuated over one strand of the cord-circuit 
when a connection is established, an auxil 
iary contact on the plug, a suitable conduc 
tor to which said contact is connected, a re 
tardation-coil connected between said con 
tact and said suitable conductor, and a jack 
of the line having contacts to register with 
the talking-contacts of the plug and the 
auxiliary contact, the latter contact being 
connected with a talking-contact when the 
connection exists, whereby a path for cur 
rent over said strand through said retarda 
tion-coil is provided upon the insertion of the 
plug, substantially as described. 

7. In a telephone system, the combination 
with telephone-lines having connection-ter 
minals, of an operator's connective circuit 
provided with a plug adapted to be con 
nected with said terminals to establish con 
versational circuits with the lines, a source 
of current associated with the cord-circuit 
and connected to one side thereof, telephonic 
apparatus associated with the cord-circuit 
and adapted to be operated by current from 
said source over said side of the cord-circuit, line, and apparatus associated with the cord a normally insulated contact on said plug and 
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a connection therefrom to the other pole of 
said source, and means whereby when the 
plug is connected with one of said terminals 
the path for current is completed from said 
contact to the said side of the cord-circuit 
and through said apparatus, substantially 
as described - 

8. In a telephone system, the combination 
with a telephone-line, of a cord-circuit for 
establishing connections therewith, a super 
visory signal for said cord-circuit, and a relay 
to control said signal, said cord-circuit hav 
ing a connecting-plug, a connection from 

ground through a retardation-coil to one 
contact of said plug, whereby a path for cur 
rent is provided which allows steady cur 
rents to pass to actuate said relay during 
connection, but which obstructs the voice 
currents, substantially as described. 
Signed by me at Chicago, county of Cook, 2 o 

State of Illinois, this 22d day of July, 1902. 
WILLIAM W. DEAN. 

Witnesses: 
ROBERT LEWIS AMEs, 
GAZELLE BEDER. 


