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10 all 1whom it ??MIJ concerr.:

~ Be it known that I, FrRancis W. DUNBAR |
a.citizen of the United Stetee of America, end-
~a resident of Chicago, county of Cook, and
State of Il]mele have mvented a cer tem new |

and useful Improvement in Telephone Trunk—-

ing Systems, of Whl{}h the fellowmg 1S & speel-
o . 'tlons between said offices to enable the sub-
'eembers to be connected for conversation.
| kig.

3'1s likewise & med_lﬁeatlen In the trunkmt{

ﬁe atlon.

My invention relates to 1mprevements n
telephone * trunking ‘systems, - and partieu-.
 larly thése edepted to be employed 1" Con- |
nection with the so- -called ‘“ Dunbar” or |
“two-wire” line-circuits in which the cut-off: |
“relays and other auxiliary apparatus are op- |
erated.over a portion of the talking-circuifs,
' Wl1ereby 4 greet Saving in expense and reem_?

© results.

.. Iman epphea,tmn ﬁled by'\VﬂhemW Dee,n .
- June 28,1902, Serial No. 113 031, a trunkmg'j

system is: ehown and: deserlbed in which the

trunk-r elav is of high resistance, so.that suffi-

-~ elent eurrent eennet flow thr eurrh 1t and over

the metallic trank-line to operete & super-

- visory.relay’in the calling cord-circuit to ren-

- five.

derthe associated superv"lsery signal inopera--
, In the present system I eentem plate

. -__'_jaceomphehmﬂ' the same results by means of .
- an ordinary re]e,y connected with one side of

.. the: trunk-circuit at its Incoming - end and

30

with ground, so that when a cord-circuit is
. eonneeted Wlth the outgoing end of the trunk
~the current finds no peth over the metallic |
- cifeuit, and therefore the supervisory. signal -

- 15 nof rendered inoperative until the crlled

35

-~ the prefereble ferm this trunk-—reley 1s of low:
“resistance -and dis included in the mietallic
40

- current. flows to eperete the euperweory Te=

Jay in the manner specified. o

. My invention also eontem]*letee SO arreng—~

- ing and so operating the trunk-relay that it is

45

subscriber responds and the two sides of the
. metallic trunk-cireuif are connected together

to permit a flow of current therethrough In

trunk-circuit -so formed; Wherebv sufﬁelent

unnecessary to carry.the disconnect signaling-

“circuit -threugh the normel contacts of any
other relay, whereby

- a;j')p‘xmtus results.. .
| My inverrtion furuher eenelsts in the nevel-_'
errenwement and combinations heremef ter-
desembed and partwulerlv pemted outin the
. -eppended claims. -

a 'S phﬁeetlen in’ the

| condenser 7.

I

My mventmn 18 111ustreted in the accom= - "

Hpenylng drawings, in which the same refer-
ence characters deswnete like parts through-
out the severel views, and in which—

Figure 1lisa dle,gra,m showing subscribers’ =~

lines’ leading to. different central offices, to-
gether w1th the necessary trunking connec-

2 1s'a modification’of the trunk, and Fig.

cenneetlen

Referring to Fl 1 L deelgnetes one.of the

plurality of subecrlbers’ lines terminating at
“the eentrel office C.-. This line extendsin two
limbs 2 and 3 from the subscriber’s station A
| .to the said central office C, where it is fitted
with suitable answering and multiple jacks or
connéction-terminals J J2. At the subserlber SRR
_station the usual telephone Instruments-are .-
. prowded and. consists of a' transmitter 4,
.a Tecelver 5, e ringer or call-bell 6, and the
“The switch-hook 8 is edepted-
1n1ts'normal pOSltIOIl and when the receiveris
placed. thereon to open. the circuit through

the transmitter 4 and receiver 5 and to close

it through the call-bell 6 and condenser 7.
A retardation-coil 91s eonneeted at the sub-
station when the hook is raised in parallel
‘with the receiver 5 and condenser 7 to pro-
vidé a path transparent to steady currents,

but-opaque to-voice-currents. - The line con-

ductors 2 and 3 include, respectively, the ar--
-matures or springs.10 end 11 of the cut-off re-
‘lay R, whichis permenenﬂy legged to'ground

6{_}-.._

70

5'7'_5_ .

from the sleeve- contacts 7*5* of the jacks J

connected with ground through the eendue—

The armature or spring 10 is normally
90
tor 12, while the ¢ opposite armature 11 is nor- o
melly connected with ¢onductor 13 contain-

‘ing the line-relay R* for the line, said conduc-

' tor leading to the live or ungrounded poleof
the eentrel battery B’, the opposite pole of
-which 1s grounded. The hne—-reley R?* con-
“trols through its armature the circuit of the
| line-signal S. . The forward contacts 14 and
15 of the cut-off relay R are-adapted to con-

I nect, the jacks and the smtchbeard—seetlen of
the line ‘with the external line-circuit when
_the said cut-off relay is energized. This.itis

95'_'"

100

to be understood, is a typical two-wire line-

i elreult and is the pertleular kmd withwhich I

30'._. o
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prefer to use my trunk-circuits, although I !

do not wish to'so limit the use of the inven-
tion in all respects. | L

At the central office C the USﬁ.ﬂ«I operator’s

cord-circuit . is' provided, said cord-circuit

having an answering-plug P and a calling-plug.
- P2, each being provided with a tip-contact p.
‘and a sleeve-contact p?, adapted to register:
“with like contact-surfaces 7 and 4 in the jacks

of. the line when the plug is inserted therein.

- The tip-contacts of the plugs are connected

20

. the sleeve supervisory relay 7°. These relays

25
0

35

 “ferred to as the “tip-relays’ and relay r* and

together by means of the tip-strands ¢ and ¢

.of the cord-circuit and the interposed con-
denser ¢, while the sleeve-contacts are like-:

wise connected by the sleeve strands s and s
and the interposed condenser ¢®. A conduc-

- tor 16 extends from the gl"OUIided POIG of the

battery B’ to the tip-strand ¢ and contains

means of conductor 17, with the answering
sleeve-strand s and includes the winding of

72 and r® serve to control the circuit of the
supervisory lamp S* associated with the

a,nswering?mg P, the former relay serving to
ose said circuit of the lamp, while
the latter relay normally opens the same.
The battery B? is associated with the opgq—“_.i

is

normally ¢

site or calling end of the cord-circuit anc

connected by conductors 18 and 19 with the
tip and sleeve strands ¢ and §*, respect~ely,
the former conductor including the winding
of the supervisory relay r, while the latter
conductor includes the similar relay r°.
These relays serve in a manner similar to the

relays r* and 7* to control the circuit of the
. su{)ervisory lamp S* associated with the
40 call S

ing-plug P2~ D R
The relays r* and r* are conveniently re-

7% as the “sleeve-relays,” since they are con-
- nected with and operated by current flowing

45

50"

35

over the corresponding strands of the-cord-.
~cireuit. - The tip-strand # of the calling-plug

and testing-plug P? is normally open through
the extra spring or movable contact 20 of the
sleeve-relay 7°, but is adapted to be closed by

pedance relay 7%, known as the “test-relay,”

the other side of which is grounded. The ar- |

mature of this relay is likewise grounded, and

- its forward contact is connected with the pri-

50

 end of the said primary winding is connected,
- through thé medium of conductor 26, to the .

mary winding of the operator’s induction-
coil 25 by means of conductor 24. The other

~ live pole of the battery B? a retardation-coil

27 beinguincluded in this circuit.  The opera-

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-1m-

- 846,557

Conductor 26 .int‘ermedia;fé her r_pirniary' coil
and the coil.27 and on the other side through

conductor 29 to gr'oundl - A condenser ¢ is

included in. the operator’s .local circuit to
facilitate talking and 1s connected as shown.

70

The secondary winding of her induction-coil = .

25 is adapted to be included, together with

her receiver 30 and a condenser ¢* 1n a bridge

| between the strands of the cord-circuit, by
means of any suitable key and indicated dia-
erammatically by & k. Branch connections

31 and 32 lead from opposite sides of the re-
ceiver and secondary to an order-key £?, con-

nected with an order circuit or wire 33, lead- -
ing to the office C®. A grounded alternating-.

86

current ringing-generator g is adapted to be
connected through a resistance-lamp with. .

. the tip-strand ¢* of the cord-circuit by means
~ the winding of the tip supervisory relay r*
associated with the answering-plug P, while
the live pole of the battery is connected, by

of the. tip ringing-key spring %?, the sleeve-
contact k? of said key being with battery-lead
26 through wire 26® and resistance 26°.

‘A trunk-circuit is shown extending be- -

tween central offices C and C?, said trunk-

cireuit being fitted at the outgoing end with

multiple jacks, such as J° and J*, and with a

retardation-coil 34, connected to ground on
one side and adapted to connect.on the other

with the sleeve side of the trunk-circuit when
a connecting-plug is inserted in one of the

jacks by means of the auxiliary spring 34,
| which is pressed into contact with the sleeve-

contact of the jack when the tip-spring is

S1e

95

lifted by the tip of the plug upon the inser- .

tion of the same into the jack. The tru k-

cireuit extends in two limbs 35 aud 36 to the
central office C? where it 1s provided with

100

suitable means for testing the condition of .

‘the wanted line, for ringing the desired sub-
‘scriber, and with signals to enable the oper-
| ator to properly attend the connection. - The
| tip. and sleeve -trunk-conductors 35 and 36

terminate at the incoming oflice in the wind-
ings w' and w” of the repeating-coil W, the

36* with one side of the low-resistance trunk-
relay 77, the other terminal of which 1s con-

normally grounded through its back contact
and. being adapted through its forward con-
tact and the conductor 35* to complete the

‘metallic circuit of the outgoing end of” the

trunk when the tip-relay is actuated. A

.condenser ¢? is connected 1n parallel with the

trunk-relay -#* to furnish a free passage for

105

winding w* being connected by conductor

110

nected by conductor 36° with the armature
37 of the tip-relay r% said armature being

120

the voice-currents passed by the trunk-relay..
The opposite windings w?* and w* of the re-
peating-coil W -are connected with an inter-

posed condenser ¢® between the tip-strand #*

and the sleeve-strand s® of the flexible end of

125

the trunk-circuit, which strands terminate in
the corresponding contacts p and p* of the

legged to ground from the tip-strand # of the

6 5 tor's transmitter 28 is joined on one side to | trunk-circuit and controls, through:its spring

“trunk connecting-plug P®. A tip-relay r® is

30
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37 and forward contact, the circuit.of the low-
~resistance trunk-relay . A sleeve-relay r?

~ is connected on one stde with the live pole of

the battery B2 by means of conductors 40

and 41 and on the other side with the sleeve-
strand §°. . This incoming end of the trunk-
‘circuit 15 provided with a testing apparatus

| -similar to that described for the cord-circuit
~ at the central office C. 'The forward portion

- 10

. tion 1s connected with the forward contaetof
sald spring. . The back contact-of spring 42
-1s joined by conductor 43 with the common |
‘high resistance and impedance test-relay »1°, |

20

~ance and 1mpedance coil 46 and joined to con-
ductor 47, leading directly to the live pole of |
the battery B3.  The operator’s transmitter
4815 1 a conductor 49, leading from con-
ductor 45 to ground. A condenser ¢®is con-
~ nected between conductor.49 and the side of |

of the tip-strand # is connected with spring.

42 of the sleeve-relay r°, while the other por-

the opposite terminal of which is grounded.

The armature of this test-relay serves when

~ actuated to ground one side of the primary

' winding of the operator’s induction-coil 44,
which winding 1s connected on the other side

with a conductor 45, containing the resist-

- the primary that is adapted to be grounded.

30

The operator’s receiver 50, together with the

secondary of her induction-coil and. con-

denser ¢, are connected permanently with -

 the order circuit or wire .33, leading to the

-~ central office C.

35

. tending from the point 54 to the front contact
of spring 57 of tip-relay % includes the wind-
g of the locking-out relay »*. The forward
:contact of the armature of this relay is con-

45

of tip-relay r* and the front contact of spring

grounded, as shown. A conductor 56, éx-

~ ‘nected to conductor 56 at point 59* by means

~ ofconduetor 58. The back contact of-the |
trunk-relay =7 is connected by-conductor.-59°. |
‘with a’contact -52. The armature of the:]
- trunk-relay 7’ is connected. with 'a conductor
. 83, leading to the “battery-wire 47 and in-
“cluding the:guard and  disconnect lamp S5
and the pilot-relay % said latter relay serv-
- 1ng to control the circuit of the pilot-signal:S¢..
- This mcoming end -of the trunk is equipped

_.50

- for selectively ringing. subseribers upomn a

60

party -line.- It comprises thé ringing- key.
~ contacts £* k* and £° %, placed in the strands
of the trunk-cord and adapted when- actu-

ated to suitably connect the alternating-cur-

rent generator ¢g* with the -plug P3. This

ringing-generator .comprises the - armature

o 60, the grounded brush 61, the brush 62, from
65

which the alternating current is. directed

with the incoming trunks. .
comprise an induction-coil 67, having its pri-
mary 1n circuit with a rapidly-rotating cir-
cuit-breaker 68 and the battery B¢, this bat-
tery being preférably the same as battery B? |
‘although shown separately for convenience.

The secondary of the induction-coil 67 is.con-
‘nected in circuit with the rapid circuit-inter-

_ _ The conductor 40 ti_ef%t,ds to-
~ the point 54, from which point branch 55,
containing the ringing-lamp S, leads to the
. back contact-of the armature of the locking-
. relay r, said armature being connected by
~ conductor 55* to the point 52% upon the con-
 ductor 52, extending between the spring 57
40 _

-+ 51 of sleeve-relay r°, the latter spring being

through the Tesistance-lamp 63 to tip-key
spring £* when depressed, and brush 64, from
the split-.commutator-ring; which is adapted

8

todeliver a current of negative pulsationsonly "

“through lamp 65 to the slééve-key k* when
the key 1s operated. The sleeve-contact of
key k* when operated conpects the sleeve of

the plug to battery-lead 47 through resist-

station A and are likewise indicated, except

that the bell 6 at station D is connected be-
‘tween-the sleeve conductor 3 and ground,

~while at station D? the bell is connected be-
tween the tip-conductor 2 and ground. The-

same type of normally disconnected jacks J

J% line-relay R?, cut-off relay R, and the line-

signals S are empldyed and are designated by
the same reference characters. The battery

B? furnishes current for the operation of these

various relays.and signals, as well as for talk-
g _ 2, 85 %

back” and ‘“don’t-answer’’ jacks associated

3 J* and JGIJ‘?‘ ',are'- Ifelspe.Ctive]y' ;“bﬁsj”-ﬂ |

These circuits .

70 .

‘ance-coil 66 to maintain the cut-off relay of -
the line operated during ringing. - The sub-
scriber’s line shown in connection with this
office 1s of the ‘‘party-line”’ type.and is con-
nected to subscribers D and ' D*  The appa-
ratus at these stations is similar to that at the
30

90

95

100"

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

_i<j5-

conductor 73 through resistance-coil 74 to .

the tips of the don’t-answer jacks. The

sleeves of both sets of jacks areunited by con- .

~ductor 75 with the grounded pole of the bat-

tery. - The circuit-breaker 68 causés induced

currents in the.secondary circuits which are

interrupted at short intervals by breaker 69

110

and at longerintervals by breaker70 to cause -

.distinctive tones at the jacksJ® and J¢ where-
by when a trunk-plug is inserted in oneé or the

mitted to the waiting subscriber.”

‘other jack a corresponding signal is trans-

{15

In tracing the circuits hereinafter the pla,n :

for pointing out the path for current from the

izo

live or ungrounded pole of the battery to the

ground oniy will be followed for convenience,

1t being understood that the return will seek -

circuit will therefore bé compiete.

the grounded pole of the battery and that the
o s

- Thé 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

130




a

" receiver 5 being connected’in parallel -with

~ spring 11 of cut-off relay R, limb. 3 of the:

the retardation-coil. The closing of this cir-
cuit permits current to flow from the battery
B’ through conductor 13, line-relay R?

- telephone-line, “through retardation-coil 9

10

and transmitter .4 at the substation, and

thence over limb 2 back to the central office
- and spring 10 of cut-off relay R, through con-
~ ductor 12 to g1 ~1he line ° 18
" thus operated and closes the circuit of the

oround. The line-relay R? is

- signal-lamp S to ground from the conductor

ES_

13. . The operator upon seeing the line-signal
exposed inserts the -answering-plug P into .

~ the answering-jack J of .the subscriber’s line

and connects her telephone 30 with the cord-

circuit by depressing the listening-key. k k to
o .receive the.order from the subscriber.
insertion of the plug P closes a circuit through
“the cut-off relay R from the live pole of -the

20 .

~_battery B’, through conductor 17, sleeve

supervisory relay 7%, sleeve-strand s, sleeve-
contacts p* and 7* of the plug and jack, thence
through the winding of the cut-oft relay R to

~.ground. The operation of this relay discon-

~ nects the armature 10 and 11 from- the
oround-wire 12 and from the battery-lead 13
and connects them through the forward con-
 tacts 14 and 15 of sald armatures to the nor-

30

 mally disconnected. jacks J J% = The ‘opera-

.35

tion of the SllpeI’ViSier relay'?ﬁ' over the 'path'
just traced serves to close through its arma-

ture and front contact the circuit of the super- |
" visory signal S* which is associated with the
plug P; but it is prevented from glowing by

: . the ‘operation of the tip supervisory relay 72,

40

. the conductor 16 to the grounded pole of the
. - battery B’ as soon as the cut-off relay R 1s

- operated. The supervisory signal 5* there-
fore remains inert while the battery B’ fur-.
~ nishes current over the metallic telephone-
- line for the operation of the supervisory re-

45

which is connected in the conductor 16 and
receives current over telephone-line and the
tip-strand f of the cord-circuit and through

. lays and for conversational purposes. The

50

‘operator’s transmitter 28 is receiving current

at-this time fzom the battery B*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

.55

the transmitter 28, the current flowing there-

~ through is varied, which causes a variation of
the charge in the condenser ¢® and a corre- |

~ ‘sponding surge of current through the pri-
~mary of her induction-coil' 25. These 1in-

" .duce voice-currents in the secondary, which

are transmitted to the line, and the operator

is therefore able to converse with the calling

subsecriber. -

-~ Upon learning_,th&t'-é, SUbScrib'ef in the ex-

65

change C?is desired, the A operator depresses

the order-key k* to connect her telephone

The

846,657

‘2 and 3 of his line through the transmitter 4 | with the order wire or cireuit 33 and repeats
and retardation-coil 9, the condenser 7 and.

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 oper-

ator the trunk to be used for the connection
and proceeds to test the condition of the

coming trunk named. - If ‘the line is idle, no
“click 7’ will be Treceived, but if busy, the

70 -

-wanted line with the tip of the plug of the in- -

75 -

sleeve-contacts of the facks of the.line will

be connected with the live pole of a battery

| through the sleeve contact and strand of the -
‘inserted plug. A complete circuit will there-

‘fore be established from the sleeve-contact 8o

of the tested jack, which, it is assumed, is

connected with the live pole of the battery,
‘through the tip of the plug P3, tip-strand #,

spring 42, and back contact of sleeve-relay 7, -
‘conductor 43;.through the common high re-

sistance and - impedance test-relay or respon-

~sivedevice r° to ground. - This test-relay will

therefore operate and ground through its ar-

mary of the operator’s induction-coil 44, the
other side of which is connected by conduec-

mature and front contact one side of the pri- o
90

tor 45 through resistance 46 and conductor .

47 to the live pole of the battery B®. The -

completion of this circuit will permit a flow
of eurrent-therethrough which will induce a

“current in the secondary of the said induc-
“tion-coil and produce a click in the receiver

50 of the operator’s'set. The operator’s re-
ceiver will respond to this click at all times,

since the-electrostatic capacity of her circuits
and that of the order-circuit is ample for the

- -

purpose of producing the click. o
~ In the three-wire systems where the test-

circuits are insulated from the sulkscriber’s

line there is no ddnger of varying the current

flowing in the line to the annoyance of the
subscriber during -testing; but in the two-

95

100 -

105

wire-systems, where the testing contacts are

connected directly with the talking-circuit,
some means is necessary or at least desirable

11O

to prevent noticeably varying the current
upon lines connected for conversation when .

the circuit described by theans of the.test-re-

lay ¢, which-is of such high resistance as to
vary the current upon the tested line but

“testing their condition at other sections of -
the -switchboard. This is accomplished in

115

slightly and which is also of high impedance,

so that its_current will build up slowly, to

thereby prevent a sudden variation of cur-

rent on the line. The subscriber or sub-

120

scribers whose lines are tested are therefore .
undisturbed by a sudden or large variation

of current ‘through their instruments. It is

-apparent that any other suitable test respon-
sive device or indicator than the relay 10 can.
be employed and that the. opérator’s tele-
.phone can be used in place of the same orin .

125

the circuit with- a retardation-coil; but the

arrangement described-'is preferred. *This

136
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e .rela,y 1S preferebly common to all the incom-

~ing trunks at one operator’s position, as indi-
- cated by the branching lines at 432.
- finding the line idle the plug P2 is inserted in
‘one of the multlple ]eeks of the Wented sub—'.;'

B operator rings the wanted subscriber.

TC

scrlber s.line.:

- The A. eperator hevmg reeewed the num—_'_
' ber of the plug to be used inserts the plug P*
- of her cord-circuit in the jack J° of the trunk-
This -connects the retarda-
tion-coil 34 with the sleeve side of the circuit-

at her section.

- and provides a direct path for-current from
. the battery .B? over ¢onductor 19; strand’ s?,

15

sleeve-contact of plugand jack to the I‘E}tdI‘—
dation-coil 34 to ground, thus positively oper-

- ating ‘the sleéve supervisory relay °, which
- attracts its armaturés but cuts out the test-

20

relay 7% and completes the .tip-strand of ‘the

. cord-¢ifeuit through armature 20 and its for-
ward contact 21.

At the same time a. path

* for current from the battery B2 is provided

“entirely- cut off from the tip-relay 74, -
operator is therefore-informed that the called
- subserikber has not yet responded. By the

..3-5

over 'the sleeve strand: of the cord-cireuit and |
- the sleeve-conductor:-36 of -the' trunk-line
_through winding w® of the repeating-coil W,
conductor 362, trunk-relay 7, conductor 360,

armature 37 end baek cont&ct of relay ¢ 66

ground. " This reley is . therefore - operated .
| :e,nd opens the circuit of the dlseonnectmg-_-_'
lamp 5° and pilot-relay 72,

| 30

signal :s%, connected with: the. A cord-¢ircuit;

1s also operated for the Teason.that current is
"The A

insertion of the incoming trunk.plug in the

jack of the wanted line & circuit is closed |
from thelive pole of the-battery. B? over eon—_;
ductors 40 and 41, through'. sleeve—reley r

~and thence from the sleeve-strand s% of ‘the

40

45
.
55

60

flexitble end of the trunk cord-cdircuit throi oh'

the sleeve-contacts of the plug P¥ and jack J .

of the called line and thence through the eut-
off relay R to ground. The sleeve-relay 7°
“and ‘the cut-off relay are thus operated, the

latter serving to disconnect the hne-rele,y R?

* to render the line-signal inoperative and to
connect ‘the normally disconnected jacks
- with the limks of -the line ‘extending 130 the |1

substations. The operation of the sleeve-re-

lay r° disconnects the test-relay 7*° and closes:
~ the tip-strand # through the spring 42 and
. its forward contact, and thereby establishes
Tt also ‘com-

the circuit for cenvereetlon
pletes the circuit of the rmgmg—lamp S¢ from

point 54, thence. over conductor 55 and -
through lem'p St to the .back. contact and.
~armature of the locking -relay r!l, thence
“through the armature ‘and over.. eonductor |
558 to point 522, over conductor 52 to the for-
ward contact of s spring 51 of the sleeve-relay
7° and thence to ground. . The completion of
. this cireuit causes the operation of the ring-
~ing-lamp S, which indicates to the operator:

Upon

nected with the
‘subscriber’s bell over the followmg

‘this path of current from the batter

-The supervisory
sovirce of .pulsating ringing-current. -
_rele}r R .15 so constructed as. to be main-
tairied in continiious operation when  this
Tnegative puls&tmg current is passing through
1ts windings, and gspulsations.are used of the

‘bell is thus operated

':".The operatlon of the trunk-—relay 7 et this
-time opens, through its armature and back

contact, the circuit of the guard and discon-
neet 1emp S¥to thereby prevent.its operation.
- Upon the insertion of the trunk:plug P the
If

the Subscriber D) is the one desired, the ring-

ringlag-current upon the sleeve-strand con-

plug -P? and operates the
ath:
from ground at the generator ¢?, brush 61,

armature 60 of the-gederator, brush 64

through re31sta,nce-lemp 65, key- k®, thence

‘It will be noticed that ]uet previous to the

‘depression of the, rmgmg_key k5 the. cut-off
‘relay
'_through its ‘ceils ‘from the battery B3,

R was receiving a negative current

the instant the.ringing-key k* is de ressed
B? is

broken, but a new path is Immedmtely estab-

8

70

rmg-key E k* is depressed, ‘which throws _.

75

over the sleeve-strand of the cord to the plug.80
P?, over the sleeve-limb 3 -of the telephone-
line to the station D, and thence through con-
denser. 7 and bell 6 to ground; the receiver 5
being at:this time upon the hook 8, and
'atherefore completing the circuit between the
condenser 7 and bell. 6.,

85

At go

lished th:rough the relay R from the, negetwe '

same.-direction as.the current. furnished by
the: battery

diréctly in the rmgmg—elreult permits the op-

| eration of such'a bell from the pulsating -
saurce of rmgmg—current
1 .rlnglng~key k% 1s grounded at this time to pro-—
vide a path to
| 1f the subscriber should respond during ring-

“The tip-spring of

ground for the return: current

B3 the relay R is prevented from -
eVer mementa;rﬂy releesmg its armatures. at
% ! the moment the. rmgmg—key was depressed.

| 'The bell 6 at the subseriber’s station may be
“of ‘the ordinary polarized type, as the pres-
.ence of the condenser 7, which is connected

.The 9.5

IOO

mg'-

11Q

- Should the subscriber D? be the one de-

en'ed the rmgmg—key k* k* is. depressed,

whlch serves to .connect the generator ¢2.

with the tip-strand of the cord-cireuit to op-
‘erate the bell at the 'station D%
| Ing-circuit may be traced as follows: from
}'ground at the generator ¢?, brush 61, arma-
‘the battery B* .over .conductor -40- t0 the:| ture-winding 60 of ‘the generetor brush 62,
-through resistance-lamp 63, spring k* In the
tip-strand of the: cord- CI'IGUIt thence over
‘the tip-strand and ti —eonduetor 2 of the line -
‘to the station D2 e,nd thence through con-
| denser 7 and norma,lly closed contacts of the
‘hook 8 and through bell 6 to ground. The
To maintain the cut-
“off Telay R operated durmg ringing, _the in- |
‘ner contact of the sleeve-spring %* is con-

that the subscrlber h&S not yet I'GSPOIlded I nected through a resistance-coil 66 with the 1 30 o

The ring-

ns'

{2"5'




| ba,ﬁtery lead 47, ezitending to the live pole ot

the battery B®. This prevents the deénergi-

L zation of cut-off relay R while ringing.

L 3 S

- preferably use where but one subscriber 1s

IC

- It is apparent that the arrangement of the

ringing-keys is such that either key may be
used to call a subscriber at whose station the
apparatus is connected in the manner shown
at A, which shows the arrangement which 1

placed upon the line. In this case the ring-

“1ng-circuit would be complete over the sub-

‘scriber’s metallic circuit, the current return-
ing to the grounded side of the ringing-gen-

erator by means of the grounded key £° or
battery-contact of the ringing-key £*. -
- The subscriber having been called responds

- by taking up his receiver, and thereby eloses

~a path for current between the limbs of his
- line from the main battery B? over conduc-
20

tors40 and 41, sleeve-strand s* of the iIncoming

end of the trunk-line 3 of the telephone-line,
thence through retardation-coil 9 and trans-
mitter 4 at the substation, thence over limb
2 of the telephone-line back to the central
office and over tip-strand # of the Incoming
“end of the trunk, including spring 42 and 1ts
forward contact of sleeve-relay r°, through

- conductor 36° and tip-relay r* to ground.

.30

- This relay thus responds and opens the

grounded circuit through the’ trunk-relay 7’
by means of its spring 37 and back contact
and closes a circuit therefor through 1its for-

‘ward contact and through conductor 352,

~ the repeating-coil winding w’ to the tip-con-

35
4o
15
50
s
60

65

battery :
through armature 57 to ground. -This relay !
therefore operates and cuts. off the

ductor 35 of the trunk, the tip-strand of the
cord-circuit and conductor 18 to the opposite
pole of the battery B?. The trunk-relay »’

and the tip supervisory relay r* are now in-

cluded in the metallic circuit; but the resist-
ance of the trunk-relay being small sufficient
current flows therein to operate-both, where-

by the disconnecting-lamp and the pilot-re-

lay at the B exchange will be prevented from
operating as before, and the circuit of the su-

pervisory signal S° is broken, so that the said

signal is rendered inert, thus indicating to the

A operator that the subscriber has responded.
"The closing of spring 57 of tip-relay r° upon

its forward contact completes the circuit ot
the locking-relay r'* from the live pole of the
B? over conductors 40 and 56 and

oround
connection from one side -of the lamp S
which becomes inert and closes.said ground
connection upon its forward contact, which
completes a second path for current through
the winding of the relay 7', which path 1s'1n-
dependent "of the tip-relay, but, as before
explained, is completed through the spring

51 of the sleeve-relay. Should the tip and

sleeve contacts of the plug be crossed when
the plug is inserted in the jack and the lock-

——

subscribers return their receivers to their

l
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sleeve-strand during ringing, and no. confu-
sion will result therefrom. o
" The subsecribers are now connected

T'ne. battery B’ is furnisning current, over the

_ to-
gether for conversation, and the supervisory
1 signals at both exchanges are extinguished.

70

answering end of the A cord-circuit to the A

subscriber's lime for talking purposes, and-
for the operation of the supervisory relays -

the battery B? is furnishing current over the

trunk-line for the operation of the super- -
visory relays associated with the answering
‘end of the A cord-circuit, and the hattery B®
‘1s sending current over the incoming end of
- | the trunk-and to the substation D to furnish.

current, for talking, and for the operation of

the trunk-circuit to the incoming end thereot
and the subscriber’s line connected there-

‘with through the medium of.the repeating-
coll W. - The condenser ¢° between the wind-

ings w* and w* of the repeating-coil at the in-

75

' the several relays. * The voice-currents.are
transmitted inductively from the subscriber’s.
Iine L to the trunk-circuit through the con-

~denser ¢ and ¢*1n the A cord-circuit and from

90 °

coming end of the trunk prevents the flow of
steady current therethrough, but permits a

free passage of the voice-currents.

At the termination of the conversation the

hooks with the result in the case of sub-

scriber A that the tip supervisory relay r?,
connected with A cord-circuit, 1s deénergized .
and closes, through its armature and back-

contact, the circuit of the supervisory signal
S?, thus indicating to the operator that sub-
seriber A has returned his receiver to the

tco

hook. When the subscriber D hangs up his

line in the same way, and the tip-relay 7* is
therefore deénergized. This serves to open
the metallic circuit of the outgoing end of the

telephone, current is cut off from the metallic

1og

trunk, thus deénergizing the supervisory re- -

lay r* in the A cord-circuit, which closes the
circuit of the supervisory signal 5* and 1ndi-

110

cates to the operator that the D subscriber -

has hung up his receiver.

The trunk-relay

r’, however, is again operated over the -

‘grounded circuit, as described. The locking--

relay remains operated over this ringing-cir-

cuit to prevent the operation of the ring'm%— .
S

lamp 5% The A operator seeing both signa

her position. The withdrawal of the plug P?

at the A exchange deprives the trunk-relayr’

at the incoming end of the trunk of operating-

in het cord-circuit exposed pulls out birth
plugs, thus restoring all parts to normal at -

120

current, which is therefore deénergized and -

closes, through its armature and back con-
tact, a circuit of the disconnecting-lamp 5°
and of the pilot-relay ', said circuit being
traced from the live pole of the battery B?

| over conducter 47, through the pilot-relay r'? |
ing and other relays operated, they will be | and the lamp S°, over conductor 53 to the ar-

I25

immediately released by the openiag of the | mature of the trunk-relay.+?, thence over its 13c
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- baék_co.‘ntact; thé_conduCtOr 590, éon’dﬂct‘of I

52, forward contactand armature 51 of sleeve-

relay 7° to ground.: The pilot-signal S¢ is

~ therefore operated. to attract the attention of
" 5 the-operator-to'the bank of incoming trunk
“disconnect-signals, and the lamp $°.indicates
the. particular trunk to be disconnected.

The B operator ‘therefore withdraws the

_ plug P?/ thus rendering the signal -lamp S5
10 Inert, -and deénergizing pilot-relay 7% and
locking-relay r**.  All parts are thusreturned

. to normal position. . . -

Upon the withdrawal of the-'-nlilg P2, as éx-

L]

plamed, from the trunk-jack the ‘ret&rdat‘ion—_

[ ] . F

over the grounded side of the trunk-eircuit,

20 1l the retardation-coil is.permanently con-

nected, and thus preventing the deénergiza-

- tion of trunk-relay #7, and tnerefore prevent-:
Ing the operation of the disconnecting-lamp. -

It will be understood, however. that the re-

- 25 tardation-coil hay be connected permanently

~.the trunk-circuit, if preferred., = . |
- The discoiinecting-signal S serves also asa
- guard-lamp in case the A operator inserts the
- 30 calling-plug P* of het circuit into the wrong
| jack, for the reason that the trunk-relay of
“that trunk will be operated, while the sleeve-
‘Telay is not operated. - A cireuit will there-
-fore be completed from the live pole of the
'35 battery B® over conductor 47, the pilot-re-
lay r'* and disconnecting -lamp S°, conduc-
- tor 53, armature, and forward contact of-
trunk - relay, conductor 52°, back contact,
and spring 51-of sleeve-relay 7 to ground.

- with the sleeve side of the: outgoing- end of

~ 40 This l]amp will therefore glow and indicate to-
. the operator that a mistake has been made. .

- In case the wanted subscriber’s line -is

. Tound busy or in case the subscriber having
- been called does not respond, -the plug P? is
45 1nserted in one of the jacks J® or'J®, and the
- corresponding signal is. fransmitted to the
~ watting subscriber.” - - ...

. Upon inserting the plug P? in one of the

~ busy-back or don’t-answer jacks—for ex-
50 ample, one of the jacks J*—a path for cur-

rent 1s provided from the battery B® through
‘the sleeve-strand "of the trunk-cord, sleeve-

contacts of the plug and jack, and over con-.

ductor 75 to ground. This will serve to op--
'55.erate the sleeve-relay 7° to complete the con-

- tinuity of the tip-strand # of the trunk-cord,
through its'spring 42 and the front contact.

‘Upon the completion of the strand at thig
-~ pomt the tip-relay 7% is provided with ‘cur-
60 rent Trom the live pole of the generator B¢,
- through the secondary winding of the induc-

- tion-coil 67, through circuit-breaker 69, and
~.thence over conductor 71, through resistance
72 and the tip-contacts-of the jaek and plug,

~ -65 and over the tip-strand, and through the re-.

‘the branchiue lines. - -

la,)%' r® to ground. - This circuit is interrupted -

at the hreaker 69, so that the relay 7® is alter-

nately energized and detnergized to corre-
spondingly make and break the short circuit -
of the trunk-relay 7', which is therefore ‘si-

the.circuit of the outgoing end of the trunk.
This causes the intermittent operation of the

_ , LUl >l=070
“multaneously removed {rom and-inserted in - -

tip-relay r* in the A cord-circuit to effect the

flashing of-the supervisory signal $%, whereby
the A operatorisnotified that the called-sub- -
I scriber’s line is busy. . The flashing of this
-light of course corresponds.to the rapidity of .
_ | theé breaking of the circuit at bredker 67 or

15 coll 34 is disconnected therefrom, thus pre-
- venting the operation of the trurik-relay r’ by: |
- means of theso-called “earth-currents ,’which .

may be present -in suflicient amount to flow -

70, which irdicates to the operator whether
the line 1s busy or does not answei. The
subscriber 1s also notified by the tone caused

1n his receiver. o o
.~ The order-circuit 33, us is'indicated by the =

branching lines 33%, connects the B operator
with several A operators, either at the same

or.different ‘exchanges. The A operator is

also provided -with a plurality of keys %* to-
connect herself with the different B opera-
tors: . The busy-back or don’t-answer appa-

8o -

ratus 1S common to.the various sections of

. T oy

1" Although 1. I—La-ve.xdGS(:ribé&f‘ the method Of

‘making’ connections through the medium of -
i the order-circuit, I-do not wish to so confine
‘the immvéntion; 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 ao idle trunk she
may 1nsert: the calling-plug P? of her cord-

circuit with:the result that the trunk-relay

-operates.and lights the lamp S*; which lamp
‘has.-been previously termed - the “‘guard-

| the incoming trunk-hoard, as is indicated by

lamp;’ but in thismethod 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 $° would depress her
hstening-key k® k%, which would conneet her
‘receiver -in series ‘with the repeating-coil
windings w® and w*, these receiver connec-

tions being indicated in dotted lines in Fig. 1.

‘She.is therefore able to communicate with
[ the A operator. It will be understood also

that had the.subscriber A called {or a ¢onnec-

16

I1g

tion with another subseriber in the same ex--

change the . line of that subseriber would

‘have .been tested in the ordifiary manner by

means of the cord-plug P?  dnd the sub-

scriber’would have been-called by the ring-'

4

Ing-genercator ¢g. ~ .

Kig. 2 shows.a modification of my inven:

tion in which the sleeve conductor of the

trunk at the B exchange passes by means of

conductor 36° to the armature 37 of the tip-

‘relay 7%, the back contact: of ‘which is con-
nected with a’ conductor 36%, leading to

ground through-the trunk-relay +7, this relay
bemng also of low resistance. The forward

125

Igo-'..

9o

100

120 .




“contact oft spring 37 of tip-relay 78 comie'ets,-_
‘through conductor 35%, with the repeating-

8

- coil winding w’” and the tip conductor 35 of

" the trunk. When, therefore, the tip-relay

operates, the branch containing the trunk-

relay is entirely disconnected from the sleeve

conductor of the trunk and the two.conduc-

~ 'tors of the trunk are connected together

10

through the armature 37 and its forward con-
tact.

In view of this arrangement, in which

“ the trunk-relay is'deénergized during conver-

- sation and during the period of operation of
 the tip-relay %, the cirtuit.of the disconnect--

ing-lamp is extended in series through the
back contact and spring 57 of tip-relayr®. In
order to operate the disconnecting-lamp,
therefore, the simultaneous degnergization of

both the-tip-relay and the trunk-relay is re-

20

 that it

quired ; otherwise, the construction and op-
erationis thesameasin Fig. 1.
“tion-coil is here shown connected perma- |
. nently with the sleeve-strand at the outgoing

The retarda-

end of the trunk; but it will be und: rstood
) may be normally disconnected, as in
Fig.1. : .

- In Iig. 3 a slightly-different' arrangement
is presented, in that condensers are used in

- ‘the strands of the trunk in place of the re-

30 be the ti he tip
. ductor 35 of the trunk, while the similar ¢on-

35

eating-coil W. The condenser ¢! is placed

etween the tip-strand # and the tip-con-

denser ¢ is included between the sleeve-

| strand s® and the conductor 36 of the trunk;

otherwise, the operation and construction is
the same as in Fig. 1, and is therefore not

specifically described. It will be apparent

 from end to end of the trunk through the in--

that the voice-currents will be transmitted

 ductive action of the condensers, while the

49

paths corresponding to those heretofore de-

~ scribed. In this figure also I have omitted
" the retardation-coil at the outgoing end of

- the trunk and have provided a “ make-before-
‘break’ contact for the tip-relay 7%, whereby
when the cord-circuit is connected with the .

45

trunk at the outgoing end the sleeve super-
- visory relay is actuated over one side of the

50

6o

N,
el
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trunk and through the groundéd contact of

the tip-relay, and when the called subscriber

responds the metallic circuit-of the trunk is
completed before the ground is disconnected, -
to thereby prevent the deénergization of the
sleeve supervisory relay in the A cord. 1t
will. be understood that the return-circuit

over which the trunk-relay\is actuated may

‘be.a common return-wire instead of the

ground-return, as heretofore described.

- The ground connections heretofore re-
ferred to, it will be understood, may, and in :
practice usually are, one and the same, or
‘they may. be the common office-return, al-
though it is found by 'experience that 1t 1s

practically necessary to place a dead ground

 —

| 1. The combination with

steady currents will be forced to take the |

‘vention, I would have it o0od that
invention is not so limited, as 1t is appéarent

telephone -line at its incoming
guard-signal for the-incoming end of the

|

846,557

also apparent that the other poles of the bat-
teries may be grounded sofar as the operation

-of ‘the system is concerned, the only. varig~-. .-
tion necessary from that shown in the draw- : .-

ing being to remove the present ground con- 7o«

-
[

nections and replace them by -other conduc- .

tors and replace the ground upon the oppo-

site pole of the battery. While the exact di-
mens’ons of the relays are not the essence of
my invention, I have secured good results

with trunk-relays from two hundred and

75

_ﬁfty- to five hundred ohms resistance, tip and

sleeve relays of one hundred ohms resistance,
and locking-relays of five hundred ohms; .

while the other parts may be of ‘the usual or
desired dimensioens. - It 1s also apparent, so

far as some features are concerned, that the
lines may terminate in single cords and plugs
in place of the double cords shown and de-
| seribed and that the trunks may terminate mn

jacks in place of plugs and cords.
While I have described sever

-
.

8o

1 forms.and

several different ways of carrying out my in-"

it understood that the

QO

that various changes and substitutions may -

be made therein and-still come within its
scéope and principle; but ' | :

What I do claim as my inventioil; a;nd de-
sire to secure by Letters Patent,1s— -
a trunk-line

05

adapted to connect with a calling telephone- a

line at its outgoing end and a called tele-
phone-line at its incoming end, of a guard-

signal -at the incoming. end of .the trunk, 100
means operated by current flowing over one

side only of the trunk for placing said signal

in condition to operate when the connection -

is established at the outgoing end of the

trunk; and further means actuated by cuf-
rent sent over a portion of the talking-circuit
when the trunk is connected with the. called

substantially as described.

adapted to connect with a calling telephone-

Ios |

‘line and before the response of the called sub-
scriber for rendering said signal moperative,
110

2. The combination with a tr_unk?]ine'_

line at its outgoing end and with a called

trunk, a relay actuated over one sidé of the

for operating said signal and a second relay

adapted to be actuated over one side of the
‘talking-circuit when the connection with the

end; of a

115§

trunk and ground when the connection is -
established at the outgoing end of the trunk -

120

called line -is established, said latter relay °
serving to prevent the operation of said sig- ..
i nal, substantially as described. |

L]
» - . T -

3. The combination with a tfunl_; i line
adapted to be connected with a calling tele-

125

phone-line at its outgoing end and a called
telephone-line at its incoming end, of .a signal .

| associsted with said incoming end, -a relay
upon one side of the common battery. It is | also at said incoming end adapted to be op-

130
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~erated by current sent over one side of the

trunk and ground before the subscribers are

- 1n conversation and over the metallic trunk-

- 1O

‘Ime during conversation, and ‘a second relay
-at'said incoming end adupted to-be Oﬁerated
by current flowing over a portion of t

Ing-circuit when. the trunk is connected with
the called line, said relays jointly controlling

- said signal so as to operate the same to give
-a _guard. indication when the connection is
established at the outgoing end ‘only and so.
as to give & disconnect indication when the

- connection is severed at the outgoing: end

and the incoming end is:connécted with the
called line, substantially as described..
©. 4. The combination with & trunk-line

* “adapted to be'connected with a calling tele-

20

phone-line at its outgoing end, and with a
called telephone-line at its incoming end, of

a relay actuated over one side of the trunk

~ and ground before the subscribérs are in con-
- versation and over the metallic trunk during

25

~ of said relays is energized and the other de-
energized, whereby in the one instance it
serves as a guard-signal and in the other as a

L d_isconnect}signal,'subs_tja,ntially, as described.

conversation, a second relay adapted to be.

Oli]emted over one side of the talking-circuit
Wi

en the trunk is connected with the called
line, and a signal for the incoming end of the

trunk, said sigrial being actuated when either

s The combination with a trunk-line ex-

‘tending. between different switchboard-sec-
tions and adapted to connect telephone-lines, |
together for conversation, of a relay at.the

. incoming end of the trunk responsive to cur-
- rent over'one side only of the trunk with suit-

. "4'.3

45

~ ated whenever said first-named. signal is ac- dered 1INope |
.| over the. other side of t

- able return' when the connection is estab- |
lished at the outgeing end'and the called sub-
scriber’s telephone is not in use, a second re-
layy at said end actuated over & portion, of the
talking-circuit- when connection is estab-
. lished with the called line, 4 signal whose ac-
tuation depends upon said relays and adapt-
ed'to be operated to indicate when a connec-.|
tion exists at either end only,and a.pilot=sig-
- nal also associated with the trunk and actu-"

.

| :

tuated, substantially as described.
6. The combination with a trunk-li

tending: between. different switchboard-sec-

tions and adapted to connect teléphorie-lines:

“together for conversation, of a relay: at the
‘Incoming end of the trunk responsive to cur-:
rent over.one side only of the trunk with suit--
able return when the connection . 18 “estab- -
. lished at the outgoing end and the called sub- |
- scriber’s telephone is not in use, 4 second re--
- . lay at said end actuated over a portion of the |
talking-circuit . when ' ¢onnection ‘is: estab-

- lished with the called line, a signal whose ac-

- tuation depends solely upon said relays.and
- adapted to be operated to indicate when a

- connection exists at either end only, and a

pilot-signal also associated with the trunk

and actuated whenever said first-named si o-

‘nal is-actuated, substantially as described.
7. . The combination with a trunk:line ex-
tending bétwe
‘tions and adapted to connect telephone-lines
| bogether for conversation, of a relay at the
‘ncoming end of thetrunk responsive to cur-

bétween different switchboard-sec-

-3

65 -

N,

70

rent over one side only of the trunk with suit-
able return when. the connection is estab-

‘lished at the-outgoing end and the called sub-
Scriber’s telophone 1o not in 156, o asond sor
lay at said end actuated over a portion of the - |

talking-circuit when  connection is estab-

lished with the called line, and a signal en-

tirely controlled by said relays and actuated

‘when connection exists at either end only

75

80

whereby it acts under one condition as a

guard-signal and under the other as a discon-~

‘nect-signal, substantially as described.” =
|, 8. The combination with a trunk-line, of a
_cord-circuit to-connect with its outgoing end -
‘and a called subscriber’s line with which its

incoming end is-adapted to be connected, of a, -

retardation-coil legged to ground from one

side of thetalking-circuit established by the

90

“connection of the cord with the trunk .but

‘normally disconnected thierefrom, a super- =

end and a called subscriber’s line with which

called subscriber for rendering said super-

“visory signal associated with the cord-circuit
-and placed in:condition to'.operate by cur-
rent flowing through said  retardation-coil -
‘and means actuated by.'the response of the .

95

visory signal ‘inoperative, substantially ‘as |

‘deseribeds - -
- 9.7The combination with a trunk-line, .of a
| cord-circuit to connect with its outgoing end,

of a called subscriber’s line with which its in-

I00O

coming end is'to connect, a retardation-coil =

legged to ground from one side of the talking-
cireutt established by the connection of the
-cord with' the trunk, but normally discon-
‘nected therefrom, and ‘& supervisory signal
-agssociated with the cord-cireuit.and placed

1in operative -condition by current
over -one. side of the ‘talking-circuit an
through the retardation-coil, said signal be- -

the talking-circuit

a. cord-circuit to' connect with its outgoing

~10. The ‘combination with a trunk-line, of

ro5

"IIO

‘ing rendered inoperative by current flowing =

-stantially asdeseribed.: *. .-

15

‘its 1ncoming énd is to connect, a retarda-

s -

tion-coil legged to ground from one side of _
‘the talking-circuit " established by the con-

125

‘nection of the cord with the trunk, said coil

being normally " discorinected -therefrom, “a

‘supervisory signal -in “connec¢tion ‘with the.
cord and placed- in operative condition by
current flowing over one side of the talking-
circuit and through said retardation-coil, and

rz5

a relay actuated by current flowing over the
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_other side’ of the. cord-circuit upon the re-
~ sponse of the called subscriber to render said

10

~ a'relay actuated by current flowing over one

sicnal inoperative, substantially as described.

~ "11. The conibination with a trunk-line, ot
a cord-circuit to connect, with its outgoing
end and a called subscriber’s line with which
“its incoming end is to connect, a retardation-

coil legzed to ground from one side of the

‘talking-circuit established by the connection

of the cord with the trunk, said retardation-
coil being normally disconnected: therefrom,

- side of the cord-circuit and through said re-
~ tardation-coil, a supervisory signal associ-

T5

ated with the cord-circuit and placed in op-
erative condition by said relay when-actu-

ated, and a second relay actuated by current

~ flowing over the other side of the talking- |
circuit. upon the response of the called sub-
scriber to render said signal Iin_fope]‘:a,_‘tgijte, sub-

| 25._

30

stantially as described. . s

on with a tmnk-'.-ll_iﬁe;, of

12. The combination wi

“a cord-circuit to connect with its outgoing

end and a called subscriber’s line with whick

its incoming énd is adapted to connect, & re-
~ tardation-coil legged to ground from oneside..
~ of the trunk-circut during conversation only,-
said retardation-coil being normally discon-
nected from said trunk-circuit, & superyisory
signal :associated: with the -cord-circuit and

placed in erative condition by current flow-

~ 1ng through said retardation-coil, and means

- actuated upon the response of the called sub-
scriber for rendering said supervisory signal | .
ineperative, substantially as described. .
- 13. " The combination with a trunk-line, of |

g cord-circuit to connect with its outgoing

~ated with the cord-circuit an

end.and a called subscriber’s line with which
" its incoming end is to connect, a retardation- |

coll legged to ground from one side of the

- trunk-cireuit during’conversation only, said |
~retardation-coil being normally disconnected

~ from the trunk, a. sgpervism;iy signal associ-

- 45

~current flowing over the dther side of the

.- ‘_ 60

K

" by current flowing through said retardation-

dition to operate by current over one:side of

the talking-circuit and through said retarda-
tion=coil to ground, and means actuated by

. trunk-circuit upon the response of the called |

tive, substantially as described. = |

a cord-circuit to connect with its outgoing
end and a called subscriber’s line with whic
its incoming end is t6 connect, & retardation-

coil- normally disconnected from the trunk-
~ cireuit but connected with one side.thereof
- by the connection of the cord-circuit with the
trunk, a supervisory signal associated with

the cord and placed in operative condition

‘coil, and means actuated upon the response

of the called subscriber for rendering said.
" . supervisory signal inoperative, substantially
- 65 &

as deseribed. .- T

placed in con-

subscriber for rendering said signal inopera-

having spring-jacks at its outgoing end, of &

ing end is to connect,-an additional contact
in said jack normally disconnected from the

ing said contact with one side of the trunk

| when the cord-circuit plug is inserted in the
jack, a superyisory signal associated with the
cord-circuit and placed in operative condi-

‘tion by current flowing through said retarda-
tion-coil, and means actuated by the response

scribed. . -

phone-line at its outgoing end and a called
telephone-line at its incoming end, of an elec-
Ztromagﬂetio “device normally - legged to
ground &t its incoming end for the operation

' tardation-coil legged to ground at the outgo-

| rent is adapted to flow for the operation of

‘the circuit whereby the presence of earth

device, substantially as described.

operate telephone apparatus, said retarda-

.18. The combination with a trunk-line
‘telephone-line at its incorning end, of a relay

-eration of ‘telephonic apparatus, and a re-

earth currents will not.effect the undesired

| scribed,

line, a retardation-coil connected between
ground and said contact, means for connect-

of the called subscriber for rendering said
signal Ingperative, substantially as de-

 ing end during conversation over which cur-

tioti-coil being normally disconnected from
“the circuit whereby the presence of earth -
“currents will not effect the undesired opera- .
tion of the relay, substantially as described. .

‘adapted to be connected with a calling tele-
ntially as describec - | phone-line. at. its outgoing end and a called
14 The combination with a trunk-line, of

tardation -coil legged to ground. from the
same side of the trunk-circuit at the outgo- -
.ing end when a connection exists therewith
.over which current is adapted to flow for the
| operation of telephonic apparatus, said re-
tardation-coil being normally disconnected -
“from ‘the trunk, whereby the presence of & -

operation -of the relay, substantially as de-

15. Thé combination with & trunk-line

‘cord-circuit to-connect with said jacks and a
~called subscriber’s line with which1ts mcom-

70

75

30

~16.. The co -Bﬁl_&ﬁi_on ‘with & tfuﬁk—line- '
| adapted to be connected with a ‘calling tele-

of certain telephonic apparatus, and .a re- '

90

certain telephonic apparatus, said retarda- |
tion-coil: bein normally disconnected from-

05

| currents cannot normally cause the unde-
sired operation of the said electromagnetic

17. The combination with a trunk-line
| adapted to be connected with a calling tele-
phone-line at its outgoing end and a called
| telephone-line at its incoming end, of a relay .
‘normally legged to ground from one side of
the trunk-circuit at its incoming end and ar-

ranged to control telephonic apparatus at
said -end, and a retardation-coll legged to
ground st the outgoing end during connec- -
| tion over which current is adapted to flow to

10G

1051"
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| normally legged to ground from one'side of =
the trunk-line at its incamingend for the op-

120

123



5

10

- telephonic a

- .adapted to be connected with a calling tele-
phone-line at its outgoing end and a called

normally. legged to ground from one.side of |
~sald trunk-line at the incoming end to con-
. trol telephone ap _
tardation—coil normally disconnected from |
‘the trunk at its outgoing end, and means for |

. trunk when the connection is established
 therewith at its outgoing end over which cur-

- rent-is adapted to tlow for the operation of
F whereby the undesired |

-operation of the relay by earth currents is-
- prevented, substantially as described. -
~ 20. The combination with a trunk-circuit |

. 846,557

~ 19. The combination with a trunk-line
telephone-line at its Incoming end, of a relay

paratus at said end, a re-.

automatically connecting the same with the

paratus,

{ limb only of the outgoing end, a second relay

energized over one limb only of the meoming
end when a connection is established with a

"_éx_tending b_etWeen | diﬂ’éIEHt' [switc}ibbﬂrd—

of said trunk energized by current over one

‘called line, and a signal at said ineoning end
which will be displayed at the actuation of

either of said relays but effaced at the actu-
ation of both, substantially us described,

| | SlgHEd b}r me at Chi'ca.go, CGUth of Co Qki
| State of Illinois, this 26th day of July, 1902.

- FRANCIS W. DUNBAR.
- Witnesses: .+ R
-~ RoeerT LEWwis AmEs,

- (GAzELLE Beper.

| sections, of a trunk-relay at the incoming end
20 ]
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