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- radiating lines from each of tlm offices.
'  Lindicates one of the radiating te](,,phone-“
~lines from the outgoing central office or A

3 5 wire or Dunbar type.
- of the A exchange a cord-circuit is shown .of
“the usual type- bmtabla for connecting the
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I rr;ﬁ whom it ;f.!?;rw COMCETTL:

“Be it known that I, WiLriam W. DI}AN a

thueu of the United Smtes residing at Chi-
~cago, 1n the county of Cook and Stafe of I1li-
5 nois, ha,ve invented new and useful Improve-

ments in T elephone Trunking Systems, of

' whwh the following is a gpecification.

Inan apphmtmn filed by me June 28,1902, |

berml No. 113 581, I have shown a,nd de-

"m scribed a tulaphﬂm tmnlmlﬂ‘ system in which

a relay that is actuated over a portion of the

talking-cireuit when the i incoming end of the

trunh 1s connected with the. ca]led line serves

to disconnect the test-relay and place the tip

15 trunh—cmd 1 conditicn for conversation, to
sultably control the eircuits thr ough the ring-
ing-signal and locking-relay, and to open and
{?10*‘-‘;@ the local circuit of the calling and dis-
- connecting signal.

' 1119‘-511‘(;111]5 in the manner above explained
serves to control a locking-circuit of an aux-
111111‘} relay which takes the place of the first-
“named 1*@1{1"5?" in the system above described

o -_z 5 and which 1s initially operated over a 100&1'

circuit controlled by the ring oing-key. .

- My invention i s illustr ated in the accompa,—
113?'11’10 ~drawing
sents a dwwmm ol

'*-30 between LWG central offices, toweth{} Wltl

“office, which lines are preferably of the two-

At the central office

~subsceribers’ lines tometh@r for GOHVBI%LL]OH

~ while a trunk-line is shown eyt@nclmﬂ fl"om.

40 tlu—" A office to the B office, where it tf*rml-—
- natesin the usual flexible cord and plug. At

“the incoming or B office telephone-lines, such |
~as LA and Wkueh are also of the tWo-wire type

~center and are- provided with suitable con-

45 nection-terminals or spring-jacks to enable
~the subscribers to be connected together for

- mnvmmtmn The. trunh—-mmmts tmmmaﬂr-—-

ing at this office are provided with ringing--

swna}& to. l‘tlleELJ{;i-‘ that the called subscmbe

5 <3 has not vet responded and with disconnect-
ing-signals which show when the cord-¢ir cult
at the A office has ‘been disconnected from |

the trmﬂz: Sllltab]f} Means are pmwded at

tery B’, thus operating the line-relay
‘the line and. lighting the line-lamp .
observing this signal the A operator inserts
the answermn*—-pluﬂ P of her cord-circuit in
the answering-jack J of the calling-line,
thereby operating the cut-off relay R 01: the -

A In the present applica- |
o -fé;;c:: tion the mlay that is actuated over the talk--

in which the figure repre-
a trunlk-cir cuﬂ; extending

“tor’s

[ this end of the tmmk to 1'111g the wanted Sub-ﬁ_ N
| seriber and to test the condition of his line to

determme its idle or busy condition.

The subscriber located upon the line L de-

‘giring a connection with another subseriber
whose line terminates at the B office takes up -
his receiver and therebhy closes a path for

60

current over the tdephone—-lme from the bat-

line Li to render the line-signal m{)pera,twe
and to connect the bpung--]ack Wlth the eX-

ternal ine-circuit. o
By means ot the liste 1:1111%1::@37 I the opar -

R*of
Upon

ator 1s enabled to connect her head-telephone -

‘with the opposite end of the cord-circuit to

receive the order from the calling subscriber,

her transmitter 28 being at this time ener-
‘gized by current from the central battery B2
."The presence of current in the battery

'75_. "
B’ -

over both sides of the cord-circuit and. the

tele phonulmes operates both supervisory re- |
lays r* and /*, and the SUpervisory sig nal re-
_ma,ms inert.. | :

.80_ o

Upon 1@&1‘111110 thm; a mbsczlbw in the ex- -

change B is wanted the order-key k?* is de-
pressed to connect her head-set with the or-
der wire or circuit 33, extending to the other

exchange, where it is joined to “the B opera-
S m%l ument. In response to the order

for connection the B operator nominates the

trunk to be used and immediately proceeds
to test the condition of the wanted line by
[ means of the trunk-plug P* while simultane-

90 .

ously the A operator completes the connec-

tion at her office by mserting the calling-plug
P?of ]l(:”l cord-circult-inone of the jacks of the

path for

trunk. Ifthe 1@%0(1 line is buwJ a
the - tip-

testing current is provided over

spring 42 of the auxiliary relay %, its nor-
mal contact, and the conductor 43, leading to
the test- wlav of high resistance and 111{]11 1111 -
pedance and thence to eground. The opera-
tion of this Lelm"’ causes a click i the opera-
tor’sTeceiver.

ke* I:* operated to call the wanted subscriber.

95

str a,mi t* of the trunk-cord and through the
'II'OI_G |
U]mn finding the line idle the

trunk-plug P? is inserted and the ringin ml%:ey |

.' It WIH b(, 110 m{l that t]:le m]l b{aﬂ G at the sub—
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tial operation of the supervisory relay °,

40

45

o

retardation-coil 34.

upon the hook-switch and since the calling-
cgenerator 60 is connected between ground:
and the tip side of the trunk ringing-current

is suitably sent out over the tip side of the |

line to actuate said call-bell. At the same
time the cut-off relay R of the line is actuated
by current over the sleeve-cord §* of the trunk

by current from the battery B?, and since this

circuit is not open during ringing the cut-ofl
relay remains actuated. The depression of
the sleeve-spring of the ringing-key A&* com-
pletes in the first instance the circuit of the
auxillary relay 7* from the battery B*, con-
ductor 40, through the said relay, and thence
by conductor 40*, to the said spring £* and to

ground. As soon as this relay is operated 1t

completes a locking-circuit for itself through

the branch conductor 40", the forward con-

tact and spring 40° of said relay, conductor
409 the forward contact and spring of sleeve-
relayr?, and thence toground. Thisrelay »'°
therefore remains actuated as long as said
sleeve-relay r°1s energized.

Upon the connection of the cord-circuit at
the A office with the outgoing end of the trunk
a path for current from the battery B?is pro-
vided over the sleeve-strand s?of the cord-cir-

cuit through the supervisory relay 7° and

thence over the sleeve strand or conduetor of
the trunk-circuit, through the high-resist-
ance trunk-relay " at the incoming oflice, and
thence back to the A office over the tip side
of the trunk and through the tip-strand of
the cord-circuit to the other side of the bat-
It will be understood that the mi-

which accomplishes the completionof the tap-
cord strand, is secured through the grounded
The high resistance of
the trunk-relay #” prevents the operation ol
the tip supervisory relay r* in the A cord-cir-

cuit, so that the supervisory lamp $* is light- -

ed to indicate to the A operator that the

called subscriber has not yet responded.

Likewise at the incoming end of the trunk

the ringing-lamp S* 1s now lighted by current

from the battery B® over conductor 40, point
54, throuch the lamp ¢, the normal contact

~ and spring of locking-relay r*, conductor 552

55

60

05

forward contact and spring 51 of relay »* to
“ground.

When the subscriber answers his call, cur-
rent from the battery B flows over the metal-
lic line to the substation and back to the cen-
tral office through the tip-relay 7%, which 1s
actuated to close the short-circuit .through
the spring 37 and forward contact of the said
high-resistance trunk-relay »’. The said re-
sistance being removed from the path rtor cur-
rent over the trunk permits the tip super-
visory relay r* in the A cord-circuit to operate
and opens the circuit of the supervisory lamp

l

| auntll

842,178

station upon the line I.” is connected with the | dpera,tor that the called. subscriber has re-
tip-conductor 2 thereof when a receiver 1s

sponded. Similarly, the spring 57 closes
upon its forward contact the circuit of the
locking-relay 71, which is completed from the
battery-lead 40 through the said relay, con-
ductor 56, forward contact, and spring 57,
conductor 57*, conductor 55%, and spring 51
to ground. The locking-relay 1s therefore
actuated and opens the circuit of the ringing-
lamp S* ana thereby extinguishing the same

and indicating to the B operator also that the

called subscriber has responded. The path

for current through relay ! is now also com-
pleted through its spring and lorward con-
tact, whereby although the tip-relay r® 1s de-

energized when the called subscriber hangs

up his telephone the said locking-relay re-

mains actuated and the ringing-lamp is pre-
vented from operation during the connection.
During conversation the battery B’ at the

A office 18 furnishing current to the line L for:

transmission, while the battery B®at the other
office is furnishing current for the line L for
{ransmiss1oll.

office, and the tip-relay #% at the B oflice 1s
deénergized and the resistance of relay 7
again introduced into the trunk-circuat,
thereby deénergizing tip-relay r* in the A

cord and lighting the supervisory signal 5°.

The A.operator seeing the supervisory sig-
nals associated with her cord exposed takes
down the connection and restores the parts
at her office to normal position. The with-
drawing of the cord-circuit at the outgoing

end of the trunk deénergizes the trunk-relay

at the incoming end, and since the tip-relay
r® has been already deénergized a path for
current from the battery-lead 47 1s provided
through the disconnect-pilot relay r* and
sional S* over conductor 53, spring, and back
contact of trunk-relay 7, conductor 52, back

contact, and spring 57 of relay r® conductor

572, conductor 552, and spring 51 to ground.
This disconnect-signal, as well as,the pilot-
signal 8¢ is lighted, thus indicating to the B
operator that the conversation has termi-
nated, whereupon she withdraws the trunk-
plug and restores all parts to normal condi-
tion. ' - '

In case it be desired to dispense with the
order-circuit the A operator may test the con-
dition of the trunks before her upon receirv-
ing an order for a connection and upon 1

At thetermination of the con-
versation the subscribers return their recerv-

“erstothe hooks; with the result that the super-
visory signal S* ig directly operated at the A

7c
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_ _ nd-
irg an idle one insert the calling-plug P2

This operates the trunk-relay 7, which closed

through its forward contact, conductor 59,

and spring 51 of relay »'® the local circuit ot

lamp S°, which now serves as a calling-signal.

In response to this signal the B operator con-

nects her telephore with a cord-circuit by

the listening-key &% k¢ and receives the order

S*, which isrendered inert to indicate to the A | from the A operator. The subsequent steps

130




o of esta,bhshmfr smd clea:uncr out the connee-

 tion is the same as prevmusly stated and is
It should |-
~ be mentioned, however, that the insertion of |
5 the trtmh-pluﬂ into the Jzuck of the called line

- and the operation of the ringing-key serves
to- opemte the auxihiary relay r*, to thereby

.~ unnecessary to be repeated here.

o ":_.'--op en the cir cuit of said G&ﬂlﬂﬂ‘*—Slgllﬂ,] thro uah

- its spring 51 and back contact; also, that the
condenser ¢¢ (shown in dotted lmesj pemutb'-
- conversation between the: oper.;mtc}r% w1thout“ |
| -1 cal ecircuit closed by the acbua,tlon of the
rmﬂmg—-l«zey when the operator is mlhng the

.__[.0.

N hmdmn{:e from the tr unk-r elay 7.

_ Although the call-bell at the mb%ta,tmn__
~upon line T2 s legged to ground from the tip:

' :_“_ 1 5 side, it will be understood that the pluﬂ may
- be LlSGd for metallic Gallmﬂ or that a
 are legged to ground from the opp@mte line

~ conductors.
application, Serial No. 142,292,

adqpted for directly connecting lines together
“for conversation. .
course o perates as a g uardelgwal When the

~ the said signal will be operated to notify the
‘B 01}emtm that an error had been made
Likewise inserting the

trunk in the jack m“ thc-

mistake lmﬂ been umde

40 subscr ibers at the (llﬂ!‘?feﬂt e}(cha”wes
a Telaim— -

1. The combm a,Llon mth a tl unk—lme of a,

o i}cord circuit to connect with its outg mng end
- and a {,alled-—subscnber s lie to comect with |
its incoming end, a retardation-coil legged to-
~ground 11‘0111 one side of Lhe mllmlo -clreult
the connection of the cord.
~with the 13111111{ a supervisory signal associ-

45
_'esta,bhshad by

ated with the cordmummt and placed 1N oper-

' | - end of the Lrunk actuated when the {301(1 18
- first connected with the trunk by current
. over one side of the same with suitable re-

. -.'f'.-'w1t11 the incoming end of the trunk, said re-

. lay being actuated by current ﬂowmg over a
. local cu*cmt closed by the ringing-key when |

6o the operator is calling the wanted subscriber,

- energized dumln connectlon of the trunk and
65 lme to (,ontml smd 10(31{111@ {311‘{2‘-11113 &nd

party-
line may be provided in which the call- bells

This system 1s shown 1m my
1led: I‘ebru—-
ary 7, 1903, in which an aumha,ry relay is
-sh(}wn in  connection with - a- cord-circuil .

This o.‘sﬂlmﬂ' %umal of

~+ order-circuit is used lm* communicating bem;.
- tween the OpeIthOI‘S 1 mahmg mﬂnoctmm
- “for the reason that should the order be mis-
~ understood by the A operator and the cord-
circuit connected by her with an idle trunk

plug of the wrong
ELHOC] subscriber bVﬁ.
~ theBoper amr results in operating said guard-
~ signal to again nﬂtﬂ?y the B operator that a
L ‘The said signal S°
- therefore acts as a. mmrd-—swmal under this |

~ method m[ estabhshmg cﬂmlwtloﬂs between

> ative condition when the cord is connected
- with the trunk, a trunk-relay at the other

turn, a ‘trulll{-sw'lml actuated by the energi--
-~ zation of said 1*elay a second relay absm*mted

- said second relay when operated being ad%pt—'-
~ed to extinguish said trunk-signal, a 10{,1{111%‘— -'
- clreuit for S‘le latter relay, and a third relay |

d

| the trunk is connected Wlth qmd hne Sub-’
.S‘tantlally as described. R -

rect current through said signal to operate

g ‘Lhe remainder of Lhe 0011116(,{1011 su bst&na
_-Lw,ll}r as described. |

cord-circuit to connect Wlbh 1ts out

the operator is calling the wanted subscriber,
‘to place said signal in condition to operate,
and further means controlled by the connec- -
‘tion of 'said cord-cireuit with the trunk for
rendering said swxml mopemtwe subswm o
-_tmlly as de&crlbed - .

scriber’s line, a rel ay also at the incoming end
“adapted to be operated by current sent over_' o

‘alocal circuit independent of the connectmﬂ—-{ |

ing-key in calling the wanted Slll)SGI’lel o
said relays jointly controllmﬂ said signal so'_'-_
“as to operate the same to give a wua,rd indi-
‘cation when the cord-circuit is connmted'

- means undex the Gontrol of tltu; ca,lled Sub- !

‘scriber for extinguishing said - bupervls{)r y‘.-_'
-s:um*ﬂ sub&ta,ntmlly as desgrlbed o

9. The combination with a trunk-line, of a
cord-01rcmt to connect with its ouwomq end

subscriber’s 11ne a relay actuated over a lo-

wanted subscriber, said relay serving to di-

the same when the subscriber has been

called but before his response, a second relmr*
‘adapted to deprive said relay of operating-
“current when the subscriber responds, and &

10(::1{1111‘1-—1‘@1&37 for locking out said signal dur- 85

{-—1‘1’11@' ofa
0oINg e:tl{]_
a,nd a, c&lled—-subscrlbels s line with Whmh 118

3. The combma,tmn wnh a, trun

go

‘incoming end is connected, a disconnect-sig-
nal for said incoming end, a source of current
for said signal and ada ted to enmgwe the
trans

itter of the called-subscriber’s line, =
means opemted by current flowing over a g4
local circuit closed by the ringing-key w hen

The cambummon Wlth a. Lmnk-—hne of a

”cord-—-mrculu to connect with its outwmnﬂ end -
Jand a called—-subscrlhel s line with thh 108
“{ incoming end is adapted to connect, a signal
_%Ssoma,ted with said incoming end, a source
~of culrent for said signal and adapted to en-

ergize - the tramﬂmtter of the called - sub-

the trunk-circuit, a second relay at said in-,
coming end opamted by current flowing over

plug and closed by the operation of the ring- I 5 |

with the trunk-circuit and the trunk-circuit 120

is disconnected from said line, or to place

‘said signal in condition to- opera,be 80 asto
give a dlSGOIIIlet indication when the cord-

k and

clrcul'i, 18- dlscomlec'ted from the tru:

5. The combination With aQ trunh-lme of a,:' :

'mrd—mrmut to connect with 1ts outgomg end
‘and a called-subscriber’s line with which its -~
'_'_mcommn end 18 adapted to ao:tm.ect ag uard— 139

and a callecl—glle(;r1b61 s line with Wlnch ws
incoming end is connected, a ringing-signal -
for the imncoming end of the Lrunk a.source
~of current at said. end to actuate said signal
and to energize the transmitter of the called— S EIR

'3'-:{'7 o

toc
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31gna] for the incoming end of the trunk, '
means to actuate said s1g11&1 by current sent
over the trunk when the cord-circuit 1s con-
nected with the trunk, and further means
actuated by current over a local circuit inde-
pendent of the connecting-plug and closed

when a called subscriber is rung for rendering

said signal inert, Substantmlly as described.

6. The combination with a trunk-line and
a called-subseriber’s line, of arelay associated
with said trunk-line and acdapted to be oper-
ated over a local circuit independent of the
connecting-plug and closed by the operator
In ringing the calied subscriber, a second re-

lay adapted to open said local circuit, a test-
ing-circuit completed over one strand of the

trunk cord-cireuit and including the normal
contacts of said relay, an Gpemtor s tele-
phone- circuit connected with said testing-
circuit and provided with order-wire leads

‘whereby the operator may receive a test-

sional without the use of a mamml switch,

and whereby the testing-circuit 1s disconnect-

ed by the ringing of the called subscriber,
su Lstantlally as descéribed.

The combination with a trunk—hne of a

cord—mrcmt to connect with its outgomﬂ" end

~and a called-subscriber’s Iine with whmh its
incoming end is to connect, of s glgnahng appa~

ratus associated with the. incoming end ot the

~trunk, a relay actuated over a local cireuit

35

40

45

50

111(1ﬂpend-..,n‘t of the connecting-plug and
closed 1n ringing the wanted subscriber, a

‘second relay adapted to open said local cir-
cuit, a testing-circuit completed through the

normal contacts of said relay, and means for
placing said signaling apparatusin condition

to operate and for disconnecting the testing-

circuit when the said relay 1s actuated, sub-
stantially as described. ' o

8. The combination with a telep hone
trunk-circauit extending between dlﬂerem
switchboard-sections and adapted to con-
nect telephone-limes together for conversa-
tion, of two signals associated with the in-
coming end of said trank-circuit and ad apted
by their condition to impart iformation to

‘facilitate the utility of the trunk-circuit, a ;

source of direct current associated with the
trunk-circuit, a relay associated with said

- source and controlhnﬂ' contacts 1 the circuit |
of each of said f«ugnals the circuit of said relay |

tion with

842,178]

being first controlled by means mdependellt
of the talking-circuit and thereafter by cur-

rent flowing over a portion of the ta,lkmg—
circult, substantially as described.

9. The combination with a trunk-circuit,
of a cord-circuit adapted to be connected
therewith at its outgoing end, and a tele-

| phone-line with which the incoming end 1s

adapted to connect, a signal associated with
the incoming end of the trunk, a relay to con-
trol the circuit of said signal enerﬂ'lzed by the
actuation of the rmgmg—key 1 - ca.llmg the
wanted subsecriber, o s¢ cond relay actuated
when the connection is established with the

called telephone-line to. place said first relay
in condition to actuate, a third relay actu-
ated upon the resnonse oi the calling sub-
scriber to efface sald signal, 10{3Ll11ﬂ—c' reuits

forsa:d frst and third re] ays, and contacts of

said second relay controlling said locking-cir-
cuits, whereby the relays w vill all be deéner-

55

60

Glzed when the trunk is removed from its

connectmn WI‘H] the line, s:ubstantlalh as de-

scmbed

10. In a telephone system the combina-
trunk-line, of a cord-circuit
to be conne(}ted with said line at its
end, and a telephone-line with

adapted
outgoing

‘which the incom ing end of said trunk may be

connected, a 5;1&11:511 for the incoriing end of
the trunk, a relay actuated over a local cir-

cult 1110111(:11110' contacts of the ringing-key to-
ay actuated over
a portion of the talking-circuit when the con-

display said ugnal, and a rel

nection is established with the called line to
place said first relay in condition to operate, a
third relay actuated when the called sub-
seriber answers his call to efface said signal, a
locking-circuit for said first and third re]ays
the locking-circuit of the third relay being
controlled by contacts of said first relay, and
the locking-circuit of said first relay being

controlled by contacts of said second 1elay

substantially as described. _

Signed by me at Chicago, county of Cook,
State of [lino1s, this 17th day of J&mmry,
190? |

iy

WILLIAM W. DEAN.

Witnesses:
RoseErt LEWIS AMES,
(FAZT _J_.L]] BEDER
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