PATENTED MAY 14, 1907.

No. 853,286

H. G. WEBSTER.
TELEPHONE TRUNKING SYSTEM.

APPLICATION FILED AUG. 1, 1902,




UNITED STATES PATENT OFFICE.

HARRY G. WEBSTER .OF CHICA(:O ILLINOIS ASSIGNOR TO KELLOGG
, SWITCHBOARD AND SUPPLY COMPANY, OF OHICAGO ILLINOIS, A

CORPORATION OF ILLINOIS.

- TELEPHONE TRUNKING SYSTEM

. A\
No. 853,2886.

Spec1ﬁcat10n of Letters Patent

Pa,tented May 14, 1907

‘ ., ) Apphoatmn filed, Angust 1,1902. Serial Ko, 117,919. :

. To all whonv zt mmy CONCermn:

Be it known that I, Harry G WEBSTER

" a citizen of the United States of- Amerlca,
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and a resident of Chicago, county of Cook,
and State of Illinois, have mvented a certain
new and useful Improvement in Telephone
Trunking Systems, of which the followmg is
a specification. -

" My invention relates to telephone trunking
systems adapted to connect together for con-
versationa) purposes telephone lines termi-

nating at different switchboard sections. .
‘In an application filed by Williain W. Dean,

June 28th, 1902, Serial No. 113,581, atrunk-

ing system is shown extendmg between dif-

ferent switchboard sections at which termi-

nate subscribers’ hnes of the Dunbar or: two—_

¥

wire type.

My invention, relates to trunk systems de— ,
signed more partlcularly for use with lines of

the ‘‘Dunbar” or “two-wire’’ type at. the
outgomg end and lines of the'three’’
“four “wire type at the incoming end.

* In lines of the former type,itis wéll known,
the cut-off relays are actuated over a portron
of the talking circuit, while in lines of the lat-
ter type, suc
tirely local circuits.

‘Some of the novel features of my mventlon_'
are capable of use in various relations and all.
such uses are contemplated as belng w1thm :

the limits of my improvements: - i "

My invention has for its objects. the ] prow-
sion’ of & trunking system, having means to
ehable the operators to properly select a suit- |

- able trunk, to call the desired suLsorlber and '

1o superv1se the eonnectlon

My invention is illustrated by‘the accom—

' panying drawings in which -
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Figure 1-is a diagram of subscrlbers hnes

terminating at different central offices with a
- cord circuit at one office and a trunk extend-

_ ing between said offices to connect the lines

together for conversation; Fig. 2 is a modifi-
. cation of the outgoin, end of the trunk,; and"

Fig. 3 is also a modification of, the outgomg
end.

plurality of subscribers’ lines terminating at
the central oflice C, said lines being of .the
“two-wire’ or ““Dunbar” type.
extends in two limbs 2 and 3 from the sub-

scriber’ s station A to: the said central-office C:

dewces are. actuated over en— &7
-|ed. The line relay’

Referring to Fig. 1, L des1gnates one of a‘

This line’

‘where it is ﬁtted Wlth sultable answermg and

-multiple jacks or connection terminals J, J2

At the subscriber’s station, the usual tele-
phone instruments are prov1ded and consist

_of a transmitter, 4, a recéiver, 5, a rlnger or
call bell; 6, and the condenser 7. . The switch-

hook, 8, is adapted in its normal position and

| when the receiver is placed thereon, to open

the circuit through the transmitter 4 and re-
ceiver 5; and to close it through the. call bell
6 and condenser 7. A retardation coil 9 is

_connected at the sub-station when. the,hook
is raised,;in parallel with the receiver 5 and

condenser 7, to provide a path transparent

‘to-steady currents but opaque to voice cur--
Tents:

‘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 7% 7%, of the jacks J, J2. The armature

“or sprmir 10 is normally connected - with
t

r | ground through'the conductor 12, while the

opposite armature 11; is normally connected
with.conductor 13 contalmng the line relay
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R for the line, said conductor leading to the

live or ungrounded polé of the central bat-
ry B’ the opposite p{ole of which is ground-

cord circuitis provided, said cord circuit hav-

.ing an answering plug Pand s calling plug

P?, each being pr0v1ded with-a tip contact p

8o
controls. 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 conneet the ]acks and
| the switchboard section of the'line with: the
external line circuit when the sald cut—oﬁ Te-
'lay is energized.
At the central office C, the usual operator s

85

9°~‘

and a sleeve contact P* adapted t6 register

with like contact surfaces j and j* 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 ¢ and ¢

95

of the cord circuit and the interposed con-: .

denser ¢, while the sleeve contacts are like-’

wise connected by the sleeve strands s. and *
and. the ‘interposed . condenser c?.

A con-.

Too

ductor 16 extends from the grounded pole of .
the battery B’ to the tip strand ¢ and con-.

tains the winding of the tip supervisory relay
7 associated with' the dnswering plug P,

while the live pole of the battery is connected
by means of conductor 17-with the answering



‘10

sleeve strand s and inclides the Win_diné"Of

the sleeve rsupervigory,l‘_rela,y 7, These re-
lays r* and #* serve to-control the circuit of
the supervigory lamp S? associated with the

-answering plug P, the former relay sérving to

normally close said cir¢uit. of the lamp, while

‘the, latter relay normally opens the -same.
The battery B? is associated . with the oppo-

site or calling -end of the cord circuit and is

connected by conductors 18 and 19 with the.

. tip and sleeve-strands #* and s* respectively,

the former conductor including the winding

" of ‘the supervisory relay r¢, while the la%-

20

ter conductor includes the similar relay 75

_These relays serve in a manner similar to the.

relays 7? and 7%, to control the circuit of the
supervisory lamp $* associated with the call-
ing plug P*. = R .

The relays * and 7 are conveniently re- |
ferred to as the “ tip relays’’ and relays ° and -
7 as the ‘“sleeve relays”, since they are con-’

. nected with and operated by current flowing

s

. 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-

30
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_ primary winding ‘of the operator’s induction

40

over the corresponding strands of the cord

circuit. 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°, butis adapted to be closed by |

the said spring and its forward contact 21,

pedarice 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 i$ connected with the

coil 256- by means of conductor 24. The

~ other end of the’.“aidr%)rimary winding is con- .

edium: of conductor 26

neéted through the

to the live pole of the battery B?, a retarda- -

. tion coil 27 being included in this ecircuit.

5
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-The operator’s- transmitter 28 is joined on,

one side to conductor 26, intermedjate her

primary-coil and the coil 27, and-on the other

side through conductor 29 to ground. A
condenser ¢* is included in the operator’s
local circuit to facilitate talking and is con-
nected as shown, - The secondary winding of
her induction coil 25 is adapted to be included

* _together with her receiver 30 and a condenser

55

¢t in a bridge between the strands of the cord

cireuit by means of any suitable key and in--
dicated diagrammatically by %, k. Branch |

connections. 31 and 32 lead from opposite
sides of the receiver and secondary to an or-

" der key k* conriected with an order circuit or

- 6o

wire 33 leading to-the office C%.- A grounded
alternating current. ringing generator g is
adapted to be connected through a resistance

Jlamp with the tip strand ¢* of the cord circuit

by means of the tip ringing key spring *, the
sleeve contactk* of said key being connected
with battery léad 26 through wire 262 and re-

sistance 26°.

" 853,286

A trunk circuit’ is’ shown ‘exténding be-

tween the central offices C and C?, said trunk '

circujt béing fitted at the outgoing end with
‘multiple jacks J3 and J*

tenids in two Iimbs 35-and. 36 to the central

“office C* where it is provided with suitable

This trunk ex: . .
70

means for testing the condition of the wanted

subseriber’s line; for ringing the desired sub-
scriber ‘and-with signals to enable the oper-
ator to properly attend the connection.
These trunk conductors 35 and 36 terminate

75.

at the incoming office’in windings v’ and w* -

-of the repeating coil W and the interposed -

condenser ¢® A frunk relay #” of fairly low
resistance is connected in ‘a conductor, 80
leading from the trunk conductor 36 to the

the grounded spring 42 of sleeve relay 7°.
The trunk conductor 35 is c¢onnected by
means of a conductor 83 with.the forward
contact 84 of thesaid spring 81.
therefore, the trunk telay 7’ 1s connected in &
grotnded branch from the trunk conductor
36, but upon the operation of -the sleeve
relay 7%, it is connected in series between
the two conductors 35 and 36 of the trunk

Normally,

80

‘spring 81 carrying the back contact 82 of *

85‘

90

through the medium of conductor 80, spring -

81, contact 84 and condugétor 83 and is there-
fore operated over the metallic trunk line.
"The opposite windings w? and w* of the re-

peating coil W with an interposed condenser

95

¢® are connected between the tip strand #
and the sleeve strand s* of the tlexible end

of the trunk circuit, said end being herein-
after referred to as the trunk cord. These

strands terminate in corresponding contacts

p and: p*of the trunk plug P3.  The tip relay

® i§ located in a conductor 36* leading from .

the tip strand through the battery B? to
ground. The sleeve relay ¥ is legged. di-

rectly to ground by conductor 41 from the
‘sleeve strand- s2 of the trunk cord.  These

relays serve to control the signal circuits at
the.incoming end of ‘the trunk so that the
operator is enabled to properly attend the

cohnection. = These signal .circuits-comprise-

100
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the battery .lead 47 extending from the live :

pole of the battery, a conduetor 85 including
the ringing lamp $* and extending- to the
spring contact 51 of ‘the sleeve relay r°, the
normal contact 86 of which is connected by
a conductor 87:to’ the point 88. ~A parallel
branch of the signal circuit extends from the
battery lead 47 over conductor 89 thence

“through the pilot relay +* and the discon-
‘nect and guard lamp $° and thence to the

spring contact 90 of the trunk relay +7, which
is. normally -connected “through its contact

common conductor 92 leads to the forward
contact 93 of the tip relay r*. An auxiliary
branch of the signaling circuit is completed

by a conductor 94 from the forward contact

95 of the trunk relay to the back contact 96

1 of the tip relay. It will thus be observed

I15

I20.

‘91 with the point 88. From this point 88 a =

125
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that one parallel branch of the.said circuit

-or circuits includes the ringing lamp S* and

parallel branches, The auxiliary branch 94

is controlled through the contacts 51 dnd 86

of the sleeve relay, while the other parallel-

branch includes the guard and disconnect
signal $° and has its- continuity ‘controlled
through the contacts 90 and 91 of the trunk
relay r7.- Moreover; the tip relay r* is.en-
abled through contacts 37 and 93 to connect
ground to the junction point:88. of these

" is'enabled to throw ground upon the parallel

15

20

branch.containing the guard and disconnect:
signal only when the trunk relay is operated. -
It will therefore be observed that whenever

the sleeve relay is operated the ringing lamp
circuitis open, that when the trunk relayis op-
erated the disconnecting lamp circuit is open
at the trunk relay " but is closed upon the

auxiliary branch 94. Theoperator at thisend

- of the lineis enabled toconnect her telephone

with the trunk cord by means of the key

-k, ¥°, while the operator at the other ex-

25
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change is enabled to connect her telephone
with the B operator by means of the instruc-
tion circuit 33. ~A.ringing generator ¢’ is
shown connected with the tip ringing con-
tact k*, the resistance lamp being in circuit
therewith, while the sleeve key k*1s grounded
as shown. -The subscriber’s line L* shown
in connection with the office C*is of the type
émploying three or four wires and extending

throughout the switchboard. for the opera-

tion of the busy test and the cut-off relay.
This line includes conductors:2 and 3 extend-
ing to the subscriber’s station D, ‘while the

receiver 5 and transmitter 4 ‘are included in.

series in the line when the telephone is off

the hook, but when the ‘telephone-is upon 'y '
_current will ‘seek the grounded pole of the

the hook,the tipline conductor 2 is connected

. with the grounded signaling bell 6. In this

45
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50

Jjacks: )
the cut-off relay which is grounded through’

instance the tip spring 10 of the cut-off relay

R® is normally grounded while the sleeve
spring 11 normally leads through the line
annunciator 7 which is conmnected by the
conductor 47 to the live pole’of the battery

however, these springs are connected through
their forward contacts 14 and 15 with the tip
and sleeve contacts j and 72 of the contlecting
A third contact 11* is provided for

a resistance coil 11¥ and the forward contact
of which connects by conductor 11°¢ with the
test rings 7%, 7%, of the jacks which are designed

to be insulated from the line even when the

plug isinserted. The jacks, themselves, are

each provided with an additional contact 7

- whieh is grounded when a plug is inserted

60

b5

and is commected with one side of the cut-ofi:
~ relay R?, the other side of which is'eonnected .
_with the battery lead 47 whereby when

plug is inserted 1n the jack, current from the
main battery B? flows through the cut-off
relay R® to operate the same; to disconnect

When the cut-off Telay is actuated,

the:

‘connects

8

the line signaling device and connect -the
line limbs to the main contacts of the jacks.

. J5,. 35, and J°, J¢, are respectively “busy

back” and “don’t answer” jacks associated
with the incoming trunks. This apparatus
comprises an induction coil 67 having its
primary in circuit with the rapidly rotating
circuit breaker 68 and, the battery B¢, this
battery being preferably the same as battery
B* but shown .separately -for convemnience.
The secondary of the induction-eoil 67 is con-
nected in circuit with the rapidly rotating

interrupter 69 and the more slowly operating
interrupter 70. From interrupter 69 a con-

ductor 71 leads to the sleeve contacts of .the
busy ‘back jacks J° J°, through'a 50 ohm
resistance coil 72, while interrupter 70 is con-
nected ‘by conductor 73 through resistance-

coil 74 to the sleeves of the don’t answer

Jacks,d*,J¢. The tips of both sets of jacks are

.tinited by conductor 75 with a grounded:pole

of the. battery. The circuit breaker - 68

“causes induced currents in the secondary

cireuits which are interrupted at'short inter-

¢

vals by breaker 69 and-at longer intervals

by breaker 70 to ‘cause distinctive tones in
the receiver of the waiting subscriber when

the trunk plug is inserted in one or the other .

of the jacks.. The circuit breakers 69 and
70 serve also to make and break the circuit
of the supervisory relay r° whereby the su-

pervisory signals’at both ends of the trunk

are flashed in accordance with the inter-
rupted current. ST
- 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. conven-

ience, it ‘being understood that the return

battery and that the circuif will therefore
be complete. ' FARE

_The operation is as follows: The A sub-
scriber wishing a connection with a sub-
scriber located at another exchange removes
his receiver from the hook and thereby closes
a path for carrent between. the limbs 2 and
3 of his.line through the transmitter 4 and
retardation coil 9, the condenser 7, and re-
ceiver 5 being-connected in parallel with the
retardation coil. - The closing of this cireuit

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

‘transmitter 4 at the sub-station; and thence

over limb 2 .back to the central office and

‘spring 10 of cut-off relay R through conduc-
~tor 12 to ground. The line relay R* is"thus
operated and closes the circuit of the signal
Jdamp S to ground from the conductor 13.

The operator upon seeing the line signal ex-
posed inserts the answering plug P into the
answeri'n%ljack J of the subscriber’s line and

er telephone 30 with the cord cir-

Ice
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. cuit by depressing the listening key %, %, to-
receive the order from. the subscriber. The |
insertion of the plug P closes a circuit throngh

' the cut-off relay R from the live pole of the

5 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-off re-

_lay R to ground. The operation of this re-

1o lay disconnects the armatures .10 and 11
from the ground wire 12 and from the bat-

“tery lead 13 and connects themthrough-the |'

forward contacts 14 and 15 of said drmatures
to the normally. disconnected jacks J, J2
15 The operation ‘of the supervisory. relay
over the path just traced serves to .close
through its armature and front contact the-
; circuit of the supervisory signal S* which is.
-associated with thé plug P, but it is pre-
zo vented from glowing by the operation of the |
tip supervisory relay r* which is connected in -
the conductor 16-and receives current.over'
telephone line and the tip strand-¢ of the cord
eircuit and through the conductor 16 to the
.25 grounded v >le of the battery B/, as soon as-
the cut-- " relay R is operated. "The super-.
visory signal 3? therefore remains inert, while
the ‘battery B’ furnishes :currént over the
. metallic: telephone line for the operation of .
.30 the supervisory relays and for conversational
purposes. The operator’s transmitter 28 is
Teceiving current at this time from the bat-
tery B? over the conductor 26 ‘through re-
. tardation ecoil 27, thence through the. trans-
35 itter 28 and over conductor 29 to ground.
When sound waves strike the transmitter
- 28, the current flowing therethrough is varied
- which causes a variation of the charge in the
‘condenser ¢ and a corresponding surge of
" 40 current through the primary of her induc-
tion coil 25. These induce voicé cuirents in
the secondary which are transmitted to the
‘line and the operator is'therefore able to con-
verse with the calling subscriber. Upon
45 learning that a subscriber in the exchange C?
is desired, the A operator depresses the order
key %* to connect her telephone with the
order wire or circuit 33 and repeats the
number of the wanted subscriber to the B oper-
5o ator whose head telephone 50 is permanently
connected with the said order wire. The
latter-operator designates to the A operator
the trunk to be used for the connection and.
roceeds to.test the condition of the wanted
ﬁne with the tip of the plug of the .ncoming
trunk named. If the line is idle, nio “click”
will be received, but if busy, the test rings 7*
of thé jacks will be connected .to ground
- through the spring 11% of the cut-off relay
60 and resistance coil 11° to ground.. - As before
explained the tip of the testing plug is con-
nected through the tip strand of the trunk
cord, conductor 362, tip relay 7° and battery
B? to ground. A complete circuit will there-
65 fore be established when the tip of the plug is
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touched to the test ring of"th‘é”bliéy,line, ’

which will cause a flow of current -and will-
affect the receiver of the B operator, which"
 is connected across the trunk cord.circuit by.
‘means of theékey k%, k¢, sufficiently to indi-
cate to her that the line is busy. On finding - :
the line idle the plug P2 is inserted in one of.
the multiple jacks of the wanted subseriber’s
-line. The A operator-having received the
number of the trunk, to be used inserts the
calling plug P?.of her cord circuit in the trunk -
jack J° at her section at substantially the

same time that the trunk plug is connected

with the called line.. The insertion. of the.
_cord circuit plug P? closes a circuit from the

live pole of the battery B? at the A office
through conductor 19 sleeve supervisory re-
lay s sleeve strand s* of the cord circuit sleeve

70
75

8o

contact of the plug and jack and over the

sleeve conductor 36 of the trunk to the cen-
tral office C* thence through conductor 80 and

85"

the trunk relay 7’ over spring 81 and contacts

82 and 42 of the sleeve relay »* to ground.-

Current over this path actuates the sleeve su-
pervisory relay r° in the A cord circuit which

attracts its armatures and cuts out the test

9 |

relay 7° and completes the tip strand of the -

cord circuit through armature 20 and its for-
ward contact 21.  The supervisory signal S8
associated with the calling plug P? of the A
cord circuit is therefore lighted by’ current
from the live pole of the battery B? flowing

 over the conductor 26 and through the signal

lamp S*.and the armatures of the two super-
visory relays to ground. : This lamp is there-

fore hghted and remains lighted until the re- -

95
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sponse of the called subscriber as hereinafter - '
explained. The trunk relay # is also oper- .

ated at this time by current over ‘the path

Jjust traced which closes its contacts 90 and 95

and breaks contact 91 and would operate the
disconnecting signal S° except for the fact

that-the tip-relay r*is now operated by cur-

105

rent {rom the battery B?® over conductor 36 .

through the said relay, the tip strand #, the

tip conductor 2 of the subscriber’s line’ and

through the grounded signaling bell 6. This

relay therefore operates and closes circuit
-upon its forward contact 93 and since the

sleeve relay #° is not yet operated, it com-
pletes_the ground cpnnection of the parallel
signaling branches so' that the ringing lamp

To.

115

St the continuity of whose circuit is con-..
) b

trolled by the sleeve relay 7°, is now lighted.
Ringing current for the subscriber’s line is
furnished by the generator g over the tip side

.of the line and through the bell 6, and should

thé stibscriber respond during ringing, the

current traverses back to the central office.
“over the sleeve side of the line and through

the grounded ringing key k* in the sleeve

120

strand of the cord. When the subscriber re- -

sponds a path for current from the battery B

over the metallic line is provided through the

-tip relay and the tip strand of the cord, thence
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over .the tip line conductor and through the
subseribers’ instrunients and back over the
sleeve conductor of the line and the sleeve

- strand of the cord through conductor 41, the

wt

sleeve relay r° to ground and the other side of
the battery. . This current flows in sufficient
quantity to also: actuate the sleeve relay 7°

" which opens its contacts 42.and 82 thus break-

I:S

‘ing’ the grounded-trunk-relay operating cir-
cyit and closing contacts 81 and 84, whereby
the trunk relay is included in the metallic.cir-
cuit-of the outgeing end of the trunk and per-
mits. current to flow from the battery B? of
the A cord over the metallic trunk and back
to the ‘A office thereby operating: the super-
visory relay 7 connected with the A cord to
open the circuit 'of fhe -supervisory signal
‘which indicates to the operator that the called
subscriber has responded. - Likewise the cir-

- cuit of ringing lamp St is opened at contacts

...51and 86 of the sleeve relay r* which indicates

25
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- same time.

the samie fact to. the B operator.  The sub-
scribers.are now in condition for conversation
and- all supervisory lamps are extinguished.
When the A subscriber returns his feceiver to

" the hook, the supervisory lamp 5? is lighted ;"

“and when the subscriber D hangs up his tele-
phone, current is cut-off from the sleeve relay
r® which permits the re-establishment of the -
.conditions just described and serves to cut-
off current from the supervisory relay r* at
the A office whereby the supervisory signal S
.is lighted. At the same time the ringing
lamp Stis lighted at the B exchange. The A
operator  seeing both supervisory signals.
lighted withdraws the cord circuit which cuts :
off current from-the trunk relay +* and per=
mits it to close its.contacts 90 and 91 whereb
current is permitted to travel over the paral--
lel signaling path through the pilot relay r**
and the disconnect lamp S° which is lighted,
the pilot lamp S° being also lighted .at the
The B.operator is therefore.in-

A formed that the connection has been taken

45
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- necting la

6¢

down'at-the A exchange whereupon she with-
draws the plug P*from the jack of .the sub--
scriber’sline. This de-energizes the tip relay
78 which disconnects the ground branch from.
the parallel signaling branches and retires all
signals. - . L T
. The disconnect lamp S° may be employed
as a guard lamp in case a mistake is made-
.and -a trunk plug is inserted in the subscrib-
er’s line or in case the A operator connects
with a wrong trunk. .In the latter case, the
trunk relay 77 of the line is. operated which
closes the auxiliary branch 94 upon the par-'
allel signaling branch containing the discon-
mp or guard lamp S° which is
therefore ligﬁted together with the pilot sig-
nal and indicates the fact of a 'mistaﬁe,to the
B operator. . A '
The insertion of the plug P? in-a jack of a
‘line when a cord circuit is. not conmected-

286 B

with the trunk at the opposite end results in
establishing the - disconnecting ' condition
_heretofore described, that is, the grounded
‘branch 92 is closed upon both of the parallel
‘signaling’ branches whereby both lamps S*
‘and S° Light. - o o
. Ia c¢ase the wanted . subscriber’s line is
found busy or if a subsecriber having been

| called does not -respond, the plug P? is in-

65
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-serted in the jack J° or J* and a correspond- =

Ing signal is transmitted to the waiting sub-
scriber. Upon the insertion of plug P?n one
of the busy back or don’t answer jacks, for
example, one o he jacks J°; a path for cur-*
rent is provided from the battery B® through
the tip strand of the trunk cord, the tip con-
tacts of the plug and jack and over conductor
75 to ground. - This will sefve to operate the
‘tip relay 7° to connect ground upon the par-

,7‘5_

¢

8o

allel signaling brancheés. - In the rotation of -

the circuit breaker 69 a path for current is
also provided from the Live pole of the bat-
tery B‘* over the secondary of the induction
coil 67 and contacts of the circuit. breaker
69 -thence over.the:conductor 71 and the
sleeve strand of the trunk cord through-
the sleeve relay r°.to ground. This relay
will therefore operate in accordance with the.

85'
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interrupted . current .to break the grounded -

c¢ircuit of the trunk conductor r* and com-
plete its: metallic cireuit over both.sides of
the outgoing end of the trunk whereby .the

95

‘supervisory lamp S° at the A exchange is -

flashed in accordance with:said interrupted
current. - The subscriber is simultaneously
_notified of the condition of the wanted line
by the tone caused by the rapidly interrupt-
ed current. ‘ o ,
~ The order circuit 33, as is indicated by the
branch lines 33% connectsthe B gperator 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 several B operators. - The
‘‘busy back” or ‘‘don’t answer” apparatus

is common t0 ‘the various sections of: the in- 1

100
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coming trunk :board; as'is indicated by the -

branching lifies: .~~~ - . co T
- Although T have described the method of
the ¢rder circuit, I do not wish to so confine
the invention for it is- apparent that the A,

'| making connections through the medium of .

Ly

operator is ahle by means of her testing appa-
ratus to test the condition of the: several

trunks before her until an idle trunk is found,
and upon finding the same, she may connect
the calling plug %’2 of her'cord circuit with the
| trunk, which would operate the trunk relay
77 at the incoming end and dight the lamp
S°.which would then serve as 3 calling lamp.
The B operator upon seeing the signal, would
depress her. listening key #°, k°, and upon
learning the order would make the desired.
connection, as hereinbefore described. It

I20.

r25



S X ‘ 853,286

. that subscriber would have been tested in the

- 10

15

- before the ground circuit isopened, the sleeve .

20 .

will also be understood that had the A sub-

seriber called for a connection with another

subscriber in the same exchange, the line of

ordinary manner by means of the cord plug
P? and the subscriber would have been called
by the ringing generatoryg. '

In Fig. 2, %%&v‘e shown a retardation coil
34 connected to the sleeve strand of the
trunk at its outgoing end. In case of the use

. of such coil it would not be necessary for the.
" contacts 81 and 84 at the B end of the trunk |

to make contact before breaking contact at
points 82 and 42 as is necessary with the ar-
rangement shown.in Fig. 1, where, if the me-
tallic circuit of the trunk be not completed

supervisory relay in the A cord may become
de-energized. o L '
In case of ground currents which may flow

_in such strength as to operate the trunk relay

,25’

35

40

when a retardation coil is employed.at the
outgoing end of the trunk, the device shown
in Fig. 3 may be employed in which the re-
tardation coil 34 is connected with a spring
#of the trunk jack J°® whichis normally dis-
connected from the. sleeve conductor, but
which, upon the insertion of the connecting
plug is lifted by the tip spring into contact
with the sleeve side. - Under normal condi-
tions therefore the retardation coil would be
‘disconnected and earth currents could not:
affect the trunk relay. The ground connec-:
tions hereinbefore referred to, it will be un-
derstood, may be and in practice usually are
one and the same, or they may be the com-
mon office Feturn, although it is found by ex-
perience that it is necessary to place a dead
ground upon one side of the common battery
which ground connection may be placed at
the opposite pole of the several batteries in-
stead of as shown in the diagram, all of

. ‘which is apparent to those skilled in the art.

'L5

Having thus described my invention, what

T claim and desire to secure by Letters Pat-

“ent1s:—

50

1. The combination with a trunk circuit
extending between different switchboard sec-
tions and adapted to connect telephone lines
together for conversation, of a disconnect

signal for the incoming end of the trunk, a

source of current and a relay associated with
the incoming end of the trunk, said relay be-
ing operated from said source over one side
of the subscriber’s line and ground at the
sub-station when the connection is estab-
lished with the line, to place the signalin con-
dition to operate, and a second relay at said

‘end responsive to current in the metallic cir-

6o

cuit when the called subscriber responds for
reridering said signal inoperative, substan-
tially asdeseribed. .

2. The combination with a trunk circuit
extending between different switchboard sec-

vﬁons and adapted to connect telephone lines.
together for convérsation, of a ringing signal

65

for the incoming end of the trunk; a relay ac- . -

tuated over thé tip side of the talking cir-
cuit and ground adapted to direct current
through said signal to operate the same when
the subscriber iﬂ

response, and a second relay operated by cur-

as been called but before his

70

rent flowing over a portion of the talking cir- .

‘cuit but having its coil out of the path of the

voice currents, said relay being adapted to
deprive said signal of operating current when

75

the subscriber responds, substantially as de--

seribed. . :

. 3. The combination with a_trubk circuit
extending between different twitchboard sec-
tions and adapted to connect telephones line
together for conversation, of a ringing signal
for the incoming énd of the trunk, a relay ac-

‘tuated over one'side of the telephone line and
through the grounded signaling bell to direct

current through said signal to operate the

same when the subscriber has been called,’
-and a second relay at said end adapted to de-
al of operating current when -

prive said si
the called subscriber responds, substantially
as described. ’

fo

90

4. The combination with .a trunk circuit

extending between different switchboard sec-
tions and adapted to connect lines together
for conversation, of a ringing signal for the
incoming end of. the trunk, a relay and a

source of current connected with the tip side

of the trunk cord, a grounded signaling bell

from the tip side of the subscriber’s line, said
relay being actuated by current from: said
source over the tip side of a cord and line aund
through the said grounded bell to cause the

‘operation of said signal when the connection

is established with the called line, and a sec-
ond relay connected with sleeve strand’ of
the trunk cord and responsive to current in
the metallic line when the called subscriber
answers, said latter relay serving to render
said ringing signal inoperative, substantially
as described. I '

* 5. The combination witha trunk eircuit
extending between different  switch-board
sections and ‘adapted to connect telephone
lines together for conversation, of a signal
associated with the incoming end of the

95

700 :

tos
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trunk, a relay also at -the mcoming -end -

adapted to be operated by current sent over
the trunk from the outgoing end, a second

relay at said incoming end adapted to be .

o%)erated. by current flowing over one side
of the called telephorie line to the sub-station

I20

and gro’un‘d when- the connection is estab--

lished with the said called line, said relays

jointly controlling said signal so as to oper-

ate the seam to give a guard indication when
the connection is established at the outgoing
end of the trunk and.the trunk is discor-
nected from the called line, or to place said

125
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signal in c¢ondition to operate so as to give
a disconnect indication when the connection
is severed at the outgoing end and.is com-
pleted at the incoming end, substantially as

- described. :

6. The combination with a trunk circuit
extending Dbetween different switchboard
sections and adapted to connect telephone
lines together for conversation, of a signal
associated with the .incoming end of the
trunk, a relay also.at the incoming end oper-

ated by current over a.portion of the tip-

side of the talking ecircuit when. the connec-
tion is established with the called line, a sec-
ond relay at the incoming end actuated when
the -connection exists at the outgoing end,
said relays jointly controlling said signal so
as to-operate the same to give a guard indi-
cation when the connection is established
at the outgoing end of the trunk and severed
at the incoming end, or to place said signal
in condition to operate’to give a disconnect
indication when the connection is severed
at the outgoing end and is completed at the
incoming end, substantially as described.

7. The combination with a trunk circuit

~ extending ~ between different switchboard

- sections and adapted to connect telephone

30

lines together for conversation, of a guard
signal for the incoming end of the -trunk,
means tp -actuate said signal by current

. sent over the trunk when the connection is
_ established at the outgoing end of the trunk,

- the sub-station for rendering said

490°

45

and further means actuated by current sent
over a portion of the talking circuit including
one side of the telephone line to ground at
_ signal
inert, substantially as described. o :

8. The combination with a trunk ecircuit
extending between different switchboard
sections and adapted to connect-telephone

lines together for conversation; of a guard

signal for the incoming end pof the trunk, a
relay to place said signal in condition to op-
erate and actuated by current sent.over the
trunk, and a reliy actuated by current over
a portion of the tip side of the talking cir-
cult when connection-is made with the called.

4

line for rendering said signal inoperative,
substantially as deseribed.

9. The combination with a truhk line ex-

‘tending between different switchboard sec-

tions and adapted to connect telephone lines
together for conversation, of a supervisory
signal associated with the outgoing end of
the trunk, a relay associated with the incom-
ing end and connected with the sleeve strand

" of the trunk cord and responsive to current

in the.metallic talking cireuit when the
trunk is connected with the called line, a
source of distinctive signaling eurrent with

‘which the incoming end of the trunk is con-

nected when a subscriber is busy or fails to
respond, means for intermittently operating
said relay when the trunk is connected with
said sburce; and means operated by said re-

5
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lay to correspondingly operate said super- -

visory signal, the waiting subscriber being
also notified of the condition of the line by
the, distinctive tope in his receiver, substan-
tially as described, '

10. 'Tlhe,combinavtion with a trunk line ex-
tending between different switchboard sec-
tions and adapted to connect telephone lines
together for conversation, of a supervisory

signal associated with the outgoing end of .

the trunk, the outgoing end of the trunk be-
ing open to,steady current and one side
thereof connected to ground, said signal be-
ing placed in operative condition by current
flowing over said side of the trunk ecircuit

to ground, and a relay at the incoming end .

connected with the sleeve strand.of the
trunk cord actuated when the called sub-

scriber. responds for disconnecting said’

ground and cannecting the two sides of the
trunk - together to permit current to flow
over both sides thereof to remder the said
supervisory signal inoperative, substan-
tially as described:

Signed by me at
State of Illinois, this 28

Chicago, county of Cook,
day of July 1902.
R H. G. WEBSTER.
“Witnesses: o
RoBerT LEWIS AMES,

F. W. DUNBAR.
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