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To all whom it may concern:

Be it known that I, Frep M. D AVIS, a citi-
zen of the United St‘xtes residing in Chi-
cago, county of Cook, and State - of IHlinois,

h(ne invented certain new and useful Jm-
provements in Telephone Trunking Sys--

tems, of which the following is a spemﬁca-
tion.

My invention relates to telephone trunk-
ing systems of the character adapted to be

“used  between two comimon battery ex-.
It has been customary in the past-

~to equip trunk ecircuits of this character :
. with - signaling apparatus such that the:
15 trunks could only be used in one direction,

o or if used in both directions such that the
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supe1v1smn would be different when used.
“in one direction from that when the» trunk -

was uSed in the other direction.
It is the ()b]ect of myinvention to pro—

_A\rlde a trunk circuit which shall terminate

25

30

35

40

45

50

in multiple jacks at. each end andiwhich’
-shall be provided with a lamp signal at-each

end, the two signals being adapted to indi-
cate when a connection has been estabhshed
at the other end.of the trunk.

My invention is illustrated “in ‘the accom-
panying drawing in which all apparatus is
shown 1n its normal or unactuated condition
and in which two contecting circiits are
shown in position to'be_united by.a trunk
circuit. The upper and lower connecting
circuits and ‘the telephone lines illustrated
in connection' therewith are duplicates and
the apparatus of said cireunits will be desig-

nated: by like figures, the fleures.for the
lowei* cncult +being prov1ded with the
suffix ¢¢77,

Subst‘ttlon 1is ‘equipped with the usual
condenser 2 and annunciator 3 connected in
a peunanent bridge between line conductors
4 and 5 and with the transmitter 6 and re-
ceiver 7 in a bridge maintained normally
open by contacts of the switch hook 8. At
the central office, line conductor 5 is con-
nected through contacts 9 and 10 of cut-off
relay 11 and the coil of line relay 12, and
conductor 13 with the live pole of battery
14, and line conductor 4 connects with earth
through contacts 15 and 16 of cat-off relay
11. Line relay 12 controls the noxmally
open contacts 17 and 18 in the cireuit of the
fine lamp 19.  Cut-off relay 11 also has the
normally open inside contacts 20 and 21, tlhe

contact 21 being connected tlnoutrh the coil-

of relay 11 with -earth, and also with 'the
sleeve contacts 22 of the multiple jacks.

The contact 20 is connected with. the tip

contacts 23 of the multiple jacks. The cord
circuit to connect with this line is of the well
known two-conductor type, the tip strand

extending from the tip 25 of the answering:

b5 -
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plug through conductor 26, condenser ‘)7 -

‘conductms 28 and 29, contacts of the ring-

ing key 30 to the tip 31 of the calling plufr

’The sleeve strand extends from’ the sleeve

contact 32 of the answering plug through
conductor 33, condenser 34 conductor 35,. .
| and sleeve contacts of the. unglno key 30 -

to the sleeve contact 36 of the calling plug.

This cord circuit is provided w1th four-
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supervisory relays, the tip answering and..,

calling relays 38 and 39 being connected in
a budge between the answering and calling:
-ends of the tip conductor,’ and the’ ground
pole of battery 14, and the answering and -
-calling sleeve supervisory relays 40 and 41
being connected between the answering and -
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callmg ends of the sleeve conductor and the

live pole of battery 14. The answering re-
lays 38 and 40 contlol the local cu'cult of
the answering supervisory signal 42, and
the calling supervisory relays 39 and 41

-control the local circuit of the calling super-

visory signal 43.
The sleeve ecalling supervisory relay 41
has additional contacts 44, 45 and 46, ¢on-

tacts 4+ and 45 being nolmally open and

mmntammg a sepalatlon between the poi-
tions 28 and 29 of the tip talking strand of
the cord circuit. Contacts 45 and 46 are
normally closed, contact 4G.being connected
through conductor 47 and the normally
open qu‘n]]aly contacts 48 and 49 of the
operator’s listening key 50 through the im-
pedance coil 51 to earth and thlouo'h the
condenser 52 and the tertiary wmdmg of the
operator’s induction coil 53 with the live
pol¢ of battery 14.

The- operation of the operator’s listening
key 50 1s adapted to place the operator’s
head receiver 54 and condenser 55 in a
bridge between the talking strands of the
cord eircuit. The operator’s ringing key 30
is adapted when actuated to connect the
ringing generator 57 with the tip of the call-
ing plug and is adapted to connect the
sleeve of the calling plug with the live pole
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of battery 14 through the non-inductive re- ]

sistance 58. -

The trunk circuit extending between the
two switchboards is provided at one ex-
change with two conductor multiple jacks,
the sleeve contacts 60 of these jacks being

. connected with the inside contact 61 of cut-

off relay 62 and also.through the coil of

" that relay with earth. The tip contacts 63
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. normally open contacts 68 and 69. in the cir-
~_cuit-of the trunk line lamp 70." Spring con-
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of the jacks are connected with the other
normally open inside contact 64 of cut-off

‘relay 69. The spring 65 of said cut-off re-

lay is adapted when actuated to connect

with the contact 64, but in its normal con-.

dition connects through contacts 66 and the
coil of the line relay 67 with the live pole
of battery 14, this line relay 67 controlling

tact 71 of cut-off relay 62 is adapted when
actuated to connect with the normally open
inside contact 61, but normally connects
through contact 72 with earth. -

© . 'The springs 65 and 71 of eut»oﬁ?'-rélayv62,

fll.I‘e connected respectively with the trunk
ine
connecting at the other exchange through
condensér 75 with the.tip contacts 76 of
the multiple jacks and conductor 74 connect-
ing through condenser 77 with the sleeve
contacts . 78 of the multiple "jacks. The
trunk conductor 73 also connects through
condenser 79, the operating coil of relay 80
and contacts 81 and 82 of relay 83 with the
trunk conductor 74 - Line conductor 73 also
is connected through the conductor 84 with
the open multiple contacts 85 of the multi-
ple jacks, the other open contact.86 being
connected through conductor 87, coil of po-
larized relay 88 ‘and the coil of relay 83
with’ the other trunk conductor 74. Relay
80 has a locking- winding by which its con-
{aéts 89, and 90 are -adapted to be main-

~-fainad ‘elosed, these contacts being adapted

45

50

55.

60

t6 complete thé circuit of the trunk signal
91 “Contact 89 of relay 80 is connected
with earth through contacts 92 and 93 of
relay ‘83.- The impedance’ coil 94 has two
windings, ore of which is bridged between
the multiple contacts 76 and 78 of the jacks,
this bridge containing the contacts 95 and
96 of the polarized relay 88, and the other of
which is connected between the sleeves of
the jack and earth. '

In the operation of my systerﬁ' a call will

first be traced as arising at substation 1.

The subscriber at that station removes his
receiver 7 from the switch hook 8 and there-
by completes a circuit from the live pole
of battery 14 through conductor-13, line

" relay 12, contacts 10 and 9 of cut-off relay
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11, line conductor 5, transmitter 6, receiver
7, switch hook 8, line econductor 4, and con-
tacts 15 and 16 of cut-off relay 11 to ground.
The current in this path actuates line relay

conductors 78 and-74, conductor 73:
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12 closing its contacts 17 and 18 and com-
pleting the circuit of the line lamp 19, which’
lamp is displayed to indicate to the operator
that a connection is desired. The operator

- seeing the display of this.signal, inserts her

answering plug into the arswering jack

70 -

thus designated, and thereby completes s
circuit from the live pole, of battery 14 .
through the coil of supervisory relay. 40, -

conductor 33, contacts 32 and 22 of the

plug and jack and the coil of cut-off. relay

11 to- ground. The current ‘in this path
actuates relays 40 and 11. The actuation
of relay 11 interrupts the circu't of the-line
relay 12 and effaces the line lamp, and also

comnects the comntacts of the jack directly

with the lamps of the telephone line.. Upon-
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the actuation of relay 11 therefore, a fur--
ther circuit is completed from the live pole . -

of battery 14 through. the. coil of super-
visory relay 40, conductor- 33, contacts 82
and 92 of the plug and jack, contacts 21 and
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9 of cut-off relay 11, line conductor 5, trans-

mitter 6, receiver 7, switch hook 8, line con-
ductor 4, contacts 15 and 20 of cut-off relay-
11, contacts 23 and 25 of the jack and plug,
conductor 26 and the coil of supervisory re--
lay 38 to the ground pole of battery 14. The

90..

current in this latter path not only main- -

‘tains the actuation of relay 40 but also actu-

95 -

ates relay 38, thus leaving the circuit of the -

supervisory signal 42 in an un-energized

condition. . The operator now inquires the.

‘desired number and finding it to be that of

a subscriber at the other exchange, inserts

first having tested the jack to find
whether. or - itot the trunk line was. busy..
Upon the insertion of the plug a circuit is
completed from the live pole of battery 14
through the coil of supervisory relay 41,
conductor 35, sleeve-contacts of the ringing

key

ground. The current in this path actuates
the relays 62 and 41~ The actuation of re-

30, sleeve contacts 36 and 60 of the plug - '
and jack, and the coil of cut-off relay 62 to

100

‘her calling plug into the jack of the trunk ..
line extending to the other exchange, the’ -
‘operator-
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lay 41 closes the cirenit of the supervisory |

signal 48 and -displays that signal and also
closes the normal interruption between the

44. The -actuation of cut-off relay 62 con-
nects the limbs.73 and 74 respectively with

the tip and sleeve contacts of the jack. The

operator now throws her ringing key and

sends alternating ringing current from the -

generator 57 through the tip contacts 31 and

115 -

conductors 28 and 29 at its eontacts 45 and -
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63 of the plug and jack, contacts 64 and 65 . -

of cut-off relay 62, line conductor 73, con-
denser 79, the operating coil of relay. 80,

contacts 81 and 82 of relay 83, trunk con- .

ductor 74, contacts 71 and 61 of cut-off re-
lay 62, sleeve.contacts 60 and 36 of the jack
and plug and the non-inductive resistance

58 through the battery 14 back to- the
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fgr‘ound. pole of the genefator 57. The cur-

rent.in this path actuates the relay 80 which

““closes a locking circuit for itself, this cir-

15

cuit including the locking coil of relay 80

‘in -one branch and the trunk signal 90 in

another branch. 4 :
The operator at the second exchange see-

ing the signal 91 displayed, inserts her an-
.- ~swering plug into the jack designated by the
10,

display of the signal 91. In so doing-the

“aguxiliary contacts 83 and 86 of the trunk

jack are closed and a circuit is completed
from the live pole of battery 14 through the
coil of supervisory relay 41, conductor 35,
sleeve contacts of ringing key 30, sleeve con-

- tacts 36 and 60 of the plug and jack, con-

U tacts*61 and 71 of cut-oft relay 62, line con-

- ductor T4, the coils of relay 83 and 88, con-
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ductor 87, auxiliary contacts 86 and 85 of
the jack, conductor 84; trunk conductor 73,
contacts 65 and 64 of -cut-off relay 62, tip
contacts 63 and 31 of the jack and plug, tip
contacts of the ringing Key 30, conductor 29,
contacts 45 and 44 of supervisory relay 4,
¢onductor 28 and the coil of supervisory re-
lay 39 to greund. pole of battery 14. Cur-
rent in this path actuates supervisory relay
39 at the/first exchange, which interrupts
the cirenit of supervisory signal 43, and in-
dicates to the first operator that the operator

at the other end of the trunk has established.

her connection with-the trunk. Current i
the path before described also actuates relay
83 which interrupts thie eircuit of the oper-
ating coil of relay 80 so that that coil is no
longer bridged across:.the talking circuit.
The actuation of relay 83 also severs the
locking circuit of relay 80 allowing that re-
lay to fall back and efface the trunk signal
91. The current which now passes through
the coil .of the polarized relay 88 is in the

" proper direction to maintain the contacts 95

45

“relay 407, conductor 8%, coiitacts

50

and 96 of ‘that relay in their closed condi-
tion, and therefére, upon the insertion of
the answéring-plug of the second cireuit, a
cireuit is completed from the live pole of

‘battery 14’ through the coil of supervisory -
and 78

ar P Y
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of the plug and jack, the winding of impe-

dance coil 94y contacts 96 and 95 of polarized

relay 88, the tip contacts 76 and 25" of the

- jack and plug, conductor 26” and the coil of
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dition.

cut-off relay 88 to the ground pole of bat-
tery 14”. Current in this path actnates both
relays 40" and 388’, leaving the circuit of
supervisory signal 42" in its detnergized con-
The operator now obtains the de-
sired number either from the calling sph-
scriber or from the first operator and inserts
her calling plug into the jack of the desired
line, having first made the usual test to-ob-
tain the idle or busy condition of this line.
The insertion of the calling plug into the
jack of the desired lifie-completes a circuit
from the live pole of battery 14’ through

2]

the coil of supervisory relay 41, conductor
357, contacts of the ringing key 307, sleeve
contacts 36" ‘and 22" of the plug -and jack

“and the coil of cut-off relay 11’ to ground.
The current in this path actuates relay 11

and 417, the actuation of relay 11’ connect-
ing the line conductors 4’ and 5’ directly
with' the contacts 23" and 22" of the jacks.
The actuation of relay 41’ completes the cir-
cuit of supervisory signal 43’ and displays
that signal.” The operator now throws her
ringing key 30 aud sends ringing current
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from her generator 57° to the tip contact 31

and 23" of the plug and jack, contacts 20
and ‘15" of cut-off relay 11/, condenser 2’,
annunciator 8’, line conductor 5’, contacts 9
and 21 of cut-off relay 117, sleeve contacts
22" and 86" of the jack and plug through the
non-inductive resistance 58" and the battery
14 to the ground pole of the generator 57T,
Current in this path’ being alternating,
passes through the condenser 2”7 and sounds
the annuneiator 8" calling the subseriber to

his phone. ..-When the called subscriber an-.
swers his callia path for a current is com--

pleted from the live pole of battery 14’
through the coil of supervisory relay 41’,
conductor 357, sleeve contacts 36" and 22’ of

-the plug and jack, contacts 21" and 9’ of cut-

off relay 117, line conductor 5, transmitter

67, recerver 7/, switch hook 8, line conductor

4’, contacts 15" and 20° of the cut-off relay
117, tip contacts 23" and 31" of the jack and
plug, conductor 29", contacts 45° and 44’
of relay 417, conductor 28’, and the coil of
supervisory relay 39" to the ground pole of
battery 14°. Current in this path actuates
relay 89" which severs the circuit of the su-
pervisory signal 43”. Substations 1 and 1’
are now connected for conversation and all
the signals at.the central office are effaced.
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When' the subscribers again replace their rve- -

ceivers upon thetr switch hooks the circuits

‘of relays 38 and 39 are severed and super-

visory signals 42 and 43’ are displayed.
Upon the digplay of these signals the opera-

 tors remove their plugs from the jacks and
all of the circuits are severed, thus allowing

the apparatus to return to its normal condi-

tion,

In the operation of my system when the
call originates at substation 1’ the sub-
scriber in eharge of that substation removes
his receiver 7’ from the switch hook 8" and
this completes a circuit from the-live pole
of battéry 14" through conductor 137, coil of
line relay 127, contacts 10™and 9° of cut-off
relay 117, line conductor #’, transmitter 67,
receiver 7/, switch hook 8, line conductor
4’ and contacts 15" and 16" of cut-off relay
11’ to ground. The current flowing in this
path energizes the line relay 127 closing its
contacts 177 and 18” and displaying the line
signal 19”.  The operator observing the dis-
play of the line lamp inserts her answering
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— pl_ug into the line designated and thereby

10
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completes the circuits of supervisory. relays:

38" and 40’ and of cut-off relay 11’, these
relays being. actuated to perform’ the same
functions as relays 38, 40 and 11." The op-
erator now obtains the desired number and
finding it to be that of a subscriber connect-

.ed with the other exchange, after testing, in-

serts her calling plug into one of the muli-
ple jacks connected with the other ex-
change. A circuit is theréby completed

- from the live pole of battery 14" through the

coil of supervisory relay -41’,-sleeve con-
ductor 357, sleeve contacts of ringing key
307, the sleeve contacts 36” and 78 of the
plug and jack and through one of the wind-

ings of impedance-coil 94 to ground. The.

© current in this path actuates relay 41’ clos
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ing its contacts and displaying the signal 43"
which indicates to the operator that the op-

erator at the other exchange has not yet con--

nected with the other end of the trunk line.

Upon the insertion of the plug into the jack

contacts 85 and 86 of the jack are closed
completing a circuit from the live pole of
battery 14 through the coil of trunk line re-

lay 67, contacts 66 and 65 of cut-off relay 62;

trunk conductor 73, condnctor 84, -confacts

85 and 86 of the jack, conductor. 87, the,

windings of polarized relay 88, the. coil of
relay 83, trunk coenductor 73. and the con-

tacts 71 and 72 of cut-off relay 62 to ground.”
The current in this path energizes the trunk..
line relay 67 which completes the circuit.of.
the trunk line signal 70, indicating to the.

operator that a connection is desired over

" the trunk. The operator seeing the sighal
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70 displayed inserts the answering plug of
her cord circuit into the answering jack of
the trunk and thereby completes the circuits
of relays 88, 40 and 62, actuating these re-
lays to perform their functions as previously
described.” Upon the actuation of relay 62
the direction of the current in the trunk line
is reversed, the current now flowing from
the live pole of -battery 14 through the coil
of relay 40, sleeve conductor 33, sleeve con-
tacts 32 and 60 of the plug and jack, con-
tacts 61 and 71 of cut-off relay 62, trunk

conductor 74, the coil of relay 83, the wind-
_ings of polarized relay 88, conductor 87,

contacts 86 and 85 of the jack, conductor 84,

-trunk conductor 78, contacts 65 and 64 of

cut-off relay 62, tip contacts 63 and 25 of the
jack and plug, tip conductor 26, and' the coil
of supervisory relay 88 to ground. - The

~ current in this path being in the reverse of

its former direction actuates-the polarized

“relay 88 and closes its contacts 95 and 96,
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placing a winding of the impedance coil 94

in. a bridge between the tip and sleeve con-
tacts of the jack. This ¢ompletes a circuit
from the live pole of battery 14’ through
supervisory relay 41/, sleeve conductor 35,

sleeve contacts of the ringing key 30", sleeve |
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contacts 36" and 78 of the plug and jack, a
winding of impedance coil 94, contacts 96
and 95 of polarized relay 88, tip contacts 76
and 31’ of the jack and plug, conductor 29,
contacts 45" and 44’ of supervisory relay 41/,

. . . ; . 70
conductor 28’ dnd the coil of supervisory re-- !

lay 89" to ground. This-actuates the relay . -

39’ and effaces the signal 43’ indicating to
the operator at the originatingexchange that
the operator at the second exchange has con-
nected with the trunk line in-response to the
signal.
between the second -exchange and the de-
sired subscriber’s line-is exactly-the same as
formerly described in connection with a call
_passing through the systen: in the other di-
rection. The-disconnect is accomplished in
exactly the same manner as when the call
originated at the other end, the apparatus

returning to its normal condition when the

answering and callin%, plugs at each ex-
change are removed ir

jacks. .

While my invention is herein shOWJn_ah'd.
described with respect to certain details, it is:

to be understood that I do not wish to be

unduly limited thereto, the gist of the in-.
Y'yention being concerned not so much with
the details of the circuit as with the results"

accomplished thereby, which results. could

.be brought about by the use of other combi-"

‘nations without in any way. departing from

-the spirit or scope of my invention. -

T elaim: | . . .'

"+ 1, In a telephone system, the combination
“with a pair of telephone lines terminating at
different switchboards, of connecting ecir-
‘Guits at each of the switchboards, a trunk
circuit extending between said switchboards

and terminating at each end in jacks,a trunk.

signal at each end of the trunk line, a super-

om ‘their respective
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The completing of the connection -
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visory signal for each connecting circuit,and .

means to display the trunk signal at either

end of the trunk when a connecting circuit

is connected with the other end of the trunk,
and means to display the supervisory signal

110

at the latter end of the trunk when the con- -
“necting circuit. is connected with the trunk

at said end and to again efface said signal-

when the connecting eircuit is connected with

115

the trunk at the opposite end, substantially -

as described. _ Sl

9. In a telephone system, the combination
with a pair of telephone lines, of -a pair
of cord circuits, one adapted to be con-
nected with each of said lines, a trunk cir-
cuit terminating .at“each end in jacks and
adapted to connect said cord -circuits for

conversation, trunk signals, one associated:

with each end of the trunk, a supervisory
signal for each of said cord circuits, means

to display the supervisory signal at-one end -

of the trunk and the trunk signal at the
other end of the trink when the cord circuit

at the first end is connected with the trunk,
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and means to efface both said signals when
a cord circuit is connected with the other
end of the trunk, substantially as described.

3. In a telephone system, the combination
with. a pair of cord circuits, of a trunk cir-

cuit terminating in jacks and adapted to:
connect said c¢ord circuits for conversation,

trunk signals at each end of said trunk
adapted to be displayed when the cord cir-
cuit is connected with the opposite end of
the trunk and again effaced when a cord
circuit is connected with each end of the
trunk, a supervisory signal for each cord
circuit, means to- display. one of said signals
when only its associated cord eircuit is con-
nected with the trunk and to efface said

signal when both cord ecircuits are con--

nected with the trunk, . substantially as
described. ‘ ‘

4. In a telephone system, the combination
with a pair of cord circuits, of a trunk cir-
cuit adapted to connect said cord circuits for
conversation, trunk signals at eich end of
said trunk adapted to be displayed when
the cord circuit is connected with the oppo-

site end of the trunk and again effaced when.

a cord circuit is connected with each end of
the trunk, a supervisory signal for each cord
circuit, means to- display one of said sig-
nals when only its associated cord circuit
is connected with the trunk and to efface

_ said signal when both cord circuits are con-

35
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60 being adapted to interrupt the circuit of the

nected with the trunk, substantiglly = as
described. '

5. In a.telephone system, the combination
with a trunk line, of a relay and condenser
normally in series with the trunk at one end
thereof, a cord circuit adapted to be con-
nected with the other end of the trunk, a
source of alternating current, means to send
alternating current over the trunk line and
through said relay and condenser when the
cord is conhected with the trunk at the lat-
ter end, whereby said rélay is actuated, a
signal displayed by the actuation of said
relay, and means for disconnecting said re-
lay and condénser from said trunk,-sub-
stantially as described. _

-6. In a telephone system, the combination
with a trunk circuit, of a line relay and a
source of direct current normally in series
therewith at the first end of the trunk, and

a line relay and condenser normally in series.
therewith at the second end.of the trunk,

a cut-off relay at each end of the. trunk,
that ‘at the first ‘'end of the trunk being

- adapted when actuated to interrupt the cir-

cuit of the line relay at that end; and a
cut-off relay at the second end of the trunk

-witnesses.

5

line relay at the second end, cord circuits to
connect with each end of the trunk, and

means to actuate the cut-off relays at each -

end when the cords.are connected with the
trunk at each end, substantially as described.

7. In a telephone system, the combination
with a trunk line, of a pair of cord circuits,
one.adapted to be connected with each end
of the trunk, a supervisory signal for each
of said cord circuits, the supervisory signal
at one end of said trunk being adapted to
be displayed when the cord at that end is

"connected with the trunk, and the cord at

the other end is disconnected therefrom,and
adapted to be effaced when the cord at the

Jlatter end is connected with the trunk, sub-

stantially as described.

8. In a telephone system, the combination
with a trunk circuit, of similar cord circuits
adapted to be connected with the opposite
ends ‘of said trunk, a pair of supervisory

65
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relays associated with each of said cord cir-

cuits, 4 supervisory signal for each of said
cord circuits controlled by the joint action
of said relays, means to complete the circuit
of one of said relays when the cord is con-:
nected with the trunk and no connection is
established with the other end of the trunk,
whereby the supervisory signal is displayed,
and means to complete -the éircuit of the
other of said supervisory relays when a con-
nection is established with the trunk at the
other end; whereby said supervisory signal
is again effaced, said trunk Eeing adapted to
control said signals in the same manner when
used in either direction, substantially as de-
scribed. . ,

9. In a telephone system, the combination
with a trunk line, of a source of current hav-
ing its positive pole normally connected
with & limb at one end of the trunk line,
and a polarized relay at the other end of
the trunk line adapted to receive current -
from said source but adapted to remain in
its normal condition during the flow of cur-
rent in one direction, and means to reverse
the direction of current flow from said
source over the trunk line when a connec-
tion is established with .the trunk at one
end, whereby said polarized relay is actu-
ated, and a signal controlled by the actua-
tion of said polarized relay, substantially as
described.. | , - :

Signed by me at Chicago, county of Cook,
and State of Illinois, in the presence of two

‘ FRED. M. DAVIS.

Witnesses: . -~ v
Crarrorp C. BrADBURY, "

- Marsorie E. Gxier. o
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