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To all whom it may concern.

Be it known that I, Joux E. Hiusisw,
a citizen of the United States of America,
residing in La Grange, county of Cook,
and State of Illinois, have invented certain
new and useful Improvements in Two-Way
Trunk-Circuits, of which the following 1s
a specification.

My invention relates to telephone systems
and has more particularly to do with sys-
tems using link circuits and -trunk circuits
for use in completing connection between
subscribers in the same exchange and be-
tween subscribers in different éxchanges and
has for its object, a novel and improved sys-
tem of the above type.

One of the features of my invention is
the provision of an improved cord circuit
in which the moment a ringing key plunger
is depressed, ringing current is automati-

~cally connected to the circuit connected with
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the calling end of the link circuit, no mat-
ter in what position the interrupter mech-
anism may be in, which mechanism there-
after operates to intermittently apply ring-
ing current to the said circuit. The feature
of providing the above-described so-called
preliminary ring insures the proper opera-
tion of the trunk circuit apparatus when
the cord circuit is used for extending a call
to a distant exchange through the medium
of a trunk circuit.

- Another feature of my invention is the
provision of an improved two-way trunk
circuit for use between common battery ex-
changes and local battery exchanges, which
is most simple but yet positive in its opera-
tion. Other objects of my invention will be
pointed out in the appended claims.

For a more complete understanding of
my invention reference may be had to the
accompanying drawing in which only suffi-
cient apparatus is shown for connecting
the calling subscriber’s line at one exchange
with a called subscriber’s line at a second
exchange. The connection Is completed
through the medium of the calling ‘sub-
seriber’s line circuit 1, link circuit. C at the
first exchange, trunk circuit D extending to
the second exchange; link circuit E at the
second exchange and called subscriber’s line
circuit It at the said seond exchange.

Referring now more in detail to the appa-
ratus illustrated, the substation A -may be of
any well-known or suitable common battery

type. The line circuit L comprises the line
relay LR, cut-off relay CO, multiple jack
J and multiple line lampsS. The line cir-
cuit illustrated is known as a multiple line
lamp circuit in ‘which a line lamp is pro-
vided for each line jack so that when a
call is initiated a lighted lamp appears
before each of the multiple line jacks so
that any one of a plurality of operators
may seize the calling line to the exclusion of
the others.

The cord circuit C comprises an answer-
ing plug AP and a calling plug CP con-
nected by the heavily marked talking con-
ductors. ~ Upon the initiation of a call, the
operator answers by inserting the answering
plug AP into a multiple line jack J, caus-
ing the energization of the test relay T
which connects an answering sleeve super-
visory relay AS in series circuit with the
cut-off relay CO of the line circuit L, the
relay AS operating to connect the opera-
tor’s set O to the cord circuit. The answer-
ing tip supervisory relay AT is also ener-
gized “to prevent answering supervisory
lamp AL from glowing prematurely. The
operator upon learning the wants of the call-
ing subscriber will plug directly into the
jack of the called subscriber’s line, if the
called subscriber’s line terminates in the
same exchange, or will plug into the jack J*
connected to the trunk circuit D, which ex-
tends to a second exchange, if the called
subscriber’s line terminates in the second ex-
change. Upon the insertion of the: calling
plug CP into either of said jacks, the call-
ing supervisory relay CS is energized to dis-
connect the operator’s set O from the cord
circuit. One of the ringing key plungers of
the ringing key RK is then depressed, which
connects one of a plurality of generators to
the connected line. The common contacts 2
and 8 of the ringing key are also operated:
when the plunger is in its fully depressed
position to close an energizing circuit for
ringing disconnect relay RD which in turn
closes an energizing circuit for an inter-
rupter relay IR, which is alternately. ener-
oized and deénergized to intermittently con-
neet ringing current to the connected line.
At the same time that the ringing disconnect
relay RD is energized, a preliminary ener-
gizing circuit is closed through the inter-
rupter relay IR, thereby connecting ringing
current to the connected line the instant that
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the ehd éontacts 2 and 8 are operated.. This
preliminary circuit is held closed only dur-

" ing the fully depressed position of the ring-
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ing key. A meter relay MR and meter mag-
net- MM 'are provided and operated when

the common contacts are closed to operate
the meter:to register. . A calling tip super-
visory relay CT is also provided, which is
energized upon the removal of the receiver
at the called. substation if connection be di-
rect to a called substation or upon the bridg-
ing of the impedance 4 across the trunk con-
ductors 5 and 6 if the connection is extended
to a second exchange, to disconnect ringing
current, from the connected line and to efface

-the: calling supervisory lamp CL. . - :
replace his

Should the calling subscriber
receiver before the called subscriber answers,
the link disconnect relay LD is energized
which causes the deénergization of the re-
lays RD and IR to interrupt the ringing

‘current, which is being intermittently con-
nected to the line through the medium of the

interrupter I.- The energization of the link
disconnect relay LD also causes the discon-
nection of the link conductors from the call-

_ing line, which causes the restoration of the

connected calling line circuit to permit the
calling - subscriber to -immediately recall
without awaiting the removal of the answer-

" ing plug AP from the connected jack J.

" The trunk circuit D is a two-way trunk

circuit and is used for extending connections

_ between a common battery exchange and =
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_ store its armature.
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magneto exchange. It comprises a control

magnet CM “which is bridged across the .

trunk ‘conductors 5 -and 6 and which re-
sponds to ringing current to close a self-lock-
ing circuit- through the call signal lamp
CSL. The release magnet RM responds to

the insertion of the calling plug CP into jack
~J* ‘and operates to open the circuit of the

control magnet CM and to mechanically re-
The magnet 7 is bridged
across the trunk conductors behind the con-
densers K and K* which conductively unite
the strands of the trunk circuit and responds
to generator current from the distant mag-
’ The magnet 7, upon ener-
gizing, closes a circuit through the relay 8,
which in turn energizes and bridges the im-
pedance 4 across the trunk conductors. ' The
trunk circuit D terminates in a jack J? and
an associated trunk drop TD, in the mag-

neto ‘exchange. The link circuit. E com-

prises an .answering plug' AP* and a calling
plug CP* conductively connected by a pair
of condensers K? and K* and is provided

- With an answering supervisory drop ASD
60

and a calling supervisory drop OSD. The
usual ringing and listening key 9 is provided
for connecting the operator’s set O to the

~strands of the cord circuit or for associating
_ the_generator G with the strands of the

85

calling ‘plug CP~ "~ The subscriber’s substa-

~disconnects the line relay LR, which effaces

1,316,802

tion F may be of any improved or suitable -
type and 1s provided -with a generator 10 -
and the usual talking apparatus. ~The line
equipment I* comprises a jack J® and a line
drop LD .- -

Having described in general the apparatus
used in the preferred embodiment of my in-
vention as herein illustrated, a connection
irom the calling substation A located in one
exchange to the called substation F located
in a second exchange, will now be described
more in detail. s o

Assuming now that' the subscriber at sub-
station A initiates a-call, the line relay LR g
is energized closing a circuit for the line sig- 80
nals'S. An operator seizes the call by insert- '
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.ing the answering plug AP into one of the

multiple jacks.J of the calling line. The test

relay TE is energized to close its alternate

contact 12 which closes a series energizing

circuit including relay AS and the cut-off |
relay CO. The relay AS is now connected =
to the sleeve conductors of plug AP inde-
pendent of the contact 12 of the relay TE:
by way of its alternate contact 14 and oper-
ates to connect the operator’s set O through
its alternate contacts 15, 16, to the talking
strands of the cord circuit. The relay AT
is also energized upon tlie insertion of the
plug AP into the multiple jack J and oper-
ates to prevent the premature glowing of the
supervisory lamp AL. The cut-off relay
CO of the line circuit L., upon energizing,
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the line lamps S. Should a second operator.
attempt to answer the initiated call, the low
wound answering relay AS of the first cord -
cirenit prevents the high resistance relay TE

of the second cord -circuit ‘from operating
due to the shunting effect of the relay AS of 105
the first cord circuit, and the second operator -
not being able to communicate with the call-

ing subscriber, knows that. the initiated call

has been seized by another-operator and re-
moyves her answering plug AP from the 110 -
multiple jack J.. The connected operator
now ascertains the wants of the calling sub-
scriber, and: assuming that. substation F.is.
wanted, which.terminates in line equipment
al.the second exchange, tie operator ‘makes 115
the usual preliminary test, and assuming = -
that trunk circuit D is idle, inserts the call-

ing plug CP into the trunk jack J*. The in-
sertion of the calling plug. CP into jack Jt
closes a series energizing circuit including 120
release magnet RM and the calling sleeve su- - -
pervisory relay CS. Relay RM, upon ener- :
guzing, opens the circuit of the controlling
magnet CM at its contacts 17 and 18. The
relay CS,.upon energizing, opens-its normal 125
contacts 19 and 20 disconnecting the oper-
ator’s set. O from.the cord circuit and clos-
ing a circuit. for the calling siipervisory lamp.
CL, traced from battery through the said . -
lamp, through normal contact 22 of relay. 130" -
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RD, normal contact 28 of relay CT, and
through alternate contact 21 of said relay
CS to ground. The operator now depresses
a ringing plunger of the ringing key RK to
connect Tinging current to the strands of
the trunk circuit D, thereby throwing the
trunk drop in the distant exchange. The
ringing plunger, upon being depressed to its
fully operated position also closes the com-
mon contacts 2 and. 8, but when the plunger
assumes its indicating position the said com-
mon contacts restore to normal. The closure
of alternate contact 2 closes a circuit through
meter relay MR traced from battery through

the winding of said relay, alternate contact .

2, normal contact 25 of relay RD, normal
contact 26 of relay LD, normal contact 23
of relay CT, and through alternate contact
21 of relay CS to ground. The meter relay
MR, upon energizing, closes its .alternate
contact 27 thereby closing a circuit through
meter magnet MM to step the meter mecha-
nism to register the call. The closure of the
common contact 8 closes an energizing cir-
cuit through the ringing disconnect relay
RD and through the interrupter relay IR,
the latter circuit extending from battery
through the lower winding of said relay IR,
alternate contact 8, normal contact 23 of re-
lay CT, and alternate contact 21 of relay
CS to battery, thus causing the relay IR to
energize and connect ringing current to the
trunk conductors 5 and 6 as long as the ring-
ing plunger is held depressed. The circuit
for the ringing disconnect relay RD extends
from battery through winding of said relay,
alternate contact 3, normal contact 23 of
relay CT and alternate contact 21 of relay
CS to ground. The ringing disconnect re-
lay, upon energizing, closes a locking circuit
for ‘itself through its alternate contact 25
independent of the common contact 3, said
circuit, extending from battery through said
relay. RD, its alternate contact 25, normal
contact 26 of relay LD, normal contact 23
of relay CT and alternate contact 21 of relay
CS to ground. The ringing disconnect relay
RD, upon energizing, also disconnects the
talking strands of the cord circuit, connect-
ing the plugs AP and CP and closes an ener-

.gizing cireuit through the interrupter relay
"TR traced from battery through the inter-

rupter I, upper winding of said relay IR,
normal contact 30 of relay CT, alternate
contact 22 of relay RD; normal contact 23
of relay CT and alternate contact 21 of re-
lay CS to ground. However, this circuit is
only operative to- energize the interrupter
relay IR ‘when connection is extended di-
rectly to the jack of the called subscriber’s
line.” The interrupter relay, upon its first
energization, ‘due. to the direct ‘closure of

‘alternate contact 3.closed a circuit extend-

ing from the selected generator over the
common ringing conductor 31, alternate con-

8

tact 82 of interrupter relay IR, tip condue-
tors of plug CP and jack J*, and condenser
K, here the circuit divides, part of the cur-
rent passing through magnet 7, the rest ex-
tending through the trunk drop TD back
cver the apposite trunk conductor where the
circuits again join and extend through the
condenser K2, sleeve conductors of jack J*
and plug CP, alternate contact 33 of relay
IR to ground and back to the generator.
The relay 7, upon energizing, closes an ener-
gizing circuit through -the relay 8, which
upon energizing, closes a locking eircuit for
itself through its alternate contact 85 and
bridges impedance 4 across the trunk con-
ductors 5 and 6 through its alternate con-
tact 86. The bridging of the impedance 4
across the trunk conductors closes an ener-
gizing circuit through the calling tip super-
visory relay CT. This circuit extends from
ground through the upper winding of relay
CT, normal contact 82 of relay IR, tip con-
ductors of plug CP and jack J*, alternate
contact 36 of relay 8, impedance 4, ring con-
tacts of jack J* and plug CP, normal con-
tact 33 of relay IR, through the lower wind-
ing of said relay CT to battery. The relay
CT upon energizing, opens the circuit of the
ringing disconnect relay RD at its normal
contact 23 and opens the circuit of inter-
rupter relay at its normal contact 30. The
closure of the cireuit through trunk drop TD
causes the said drop to be operated to signal
the operator at the second exchange. It has
been found essential to close the above
traced preliminary circuit through the in-
terrupter relay IR, before waiting for the in-
terrupter circuit to be closed therethrough,
otherwise if the ringing disconnect relay RD
should be energized just as the interrupter I
is turning from its conductive path to its
insulated path, the interrupter relay IR will
be energized momentarily and not supply
sufficient ringing current to operate the
trunk drop at the distant exchange before
the relay 7 operates to cause relay 8 to bridge
the impedance 4 across the trunk conductors
and cause the calling tip supervisory relay to
permanently open the circuit of the inter-
rupter relay ITR.” The preliminary ringing
circuit is also a great help when ringing
called subscribers direct as 1t causes the bell
of the called subscriber to be signaled.the
instant that the plug is inserted into the
jack of the said called line and the ringing
plunger depressed. The operator at the dis-
tant exchange, noting that the trunk drop
TD is operated, inserts the answering plug
AP? of cord circuit E into the jack J* open-
ing the circuit of the trunk drop TD at con-
tact 37. She then operates the ringing and
listening key 9 to connect her telephone set
O* across the conductors of the cord circuit
E so that she may inquire the wants of the
calling subscriber.” Upon learning that the
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_ subscriber at substation T is desired, she in-
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serts calling plug CP* into jack J%; thereby

~disconnecting the line drop LID* by opening

normal:contact 38. The operator next: oper-
ates the ringing and listening key in the op-
posite direction to connect the generator G+
across the line of the called subscriber.  The
called subscriber upon answering may now

carry on conversation with the calling sub-

scriber over the heavily marked conductors.

-The subscribers at substations’ A and T
having finished conversation replace their
receivers upon their respective switch-hooks,
and the subscriber: at substation F operates
the generator 10 to bridge the ringing cur-
rent across the called subsecriber’s line. The
replacing -of the receiver at substation A
opens the energizing circuit of the answering
tip supervisory relay AT, the said relay upon

deénergizing, closes its normal contact 45

thereby closing a circuit through the an-

- swering supervisory lamp AL and link dis-
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connect relay LD.  The- latter circuit ex-
tends from: battery through said relay LD,
said normal contact 45 of relay AT, alter-
nate contact 39 of relay AS and alternate
contact 21 of relay CS to ground. The relay
LD, upon energizing, opens the cord cireuit
conductors at contacts 40 and 41 and opens

the series energizing circuit. for the relay CO'

and AS at its contact-42. However, a- sub-
stitute circuit is closed for the relay AS be-
fore it has had time to deénergize, said cir-
cuit “extending from battery through the
said relay, its-alternate contact 14, the alter-
nate contact. 42 of relay LD, alternate con-
tact 39 of said relay AS-and through the al-
ternate contact 21 .of relay CS to ground.
Relay CO deénergizing restores the Iine cir-

cult of the calling line to normal placing it

in"condition for an immediate recall so that
if- the subscriber at substation A again re-
moves his receiver, the line relay LR is en-
ergized to light the multiple line signals S so
that the same operator or another operator
may seize a.recall without awaiting the re-
moval of the plug AP.  The operator at the
link circuit C, noting the glowing of the
supervisory. lamp AL, removes the calling
plug CP from. the jack J* and-thereby- al-
lows the ‘apparatus of the trunk circuit D
and of the cord circuit C to return to nor-
mal. " The operation of the generator 10 at
the called substation T operates the calling
supervisory drop CSD to notify the opera-
tor at the trunk circuit E that conversation

~ has terminated. The operator then removes

the calling plug CP* and the answering plug -

- AP? from their respective jacks J° and:JZ,

60

thereby permitting the remaining apparatus

-~ used in the trunking connection to restore to

65

normal. , L ‘ :
- Now, assuming that a subscriber at the
magneto exchange; subscriber at substation

F, desires a ‘connection with a subscriber at

o+
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the common battery exchange, the said sub-

- seriber T first removes his receiver and:then

operates the generator 10 to throw the line

~drop LD*. - The operator, upon noting this

signal inserts the answering plug AP? of the
link circuit D into jack J? of the subscriber’s
line equipment L& . The operator next

- throws the listening' key 9. to ‘connect her

telephone O! across the line of the calling
subscriber and inquires his wants. The op-
erator upon learning that a subscriber at the
common battery exchange is desired inserts
the-calling. plug. CP* intothe jack J? con-
nected to the trunk circuit'D and operates

‘the key 9 to bridge the.ringing generator G

across the ‘trunk .circuit. The relay 7 lo-
cated at the-.common battery exchange in re--
sponse to this connection of ringing current
to the trunk -conductors .operates to close a
circuit through the relay 8. The relay 8 en-
ergizes but: its operation is.functionless at
this time. - At the same time that relay 7 is
operated the control magnet CM is also op-
erated due to the bridged ringing current at

‘the magneto exchange.  The control magnet,

upon -operating, closes a circuit through the
signal lamp CSL. = The operator at the com-
mon battery exchange, noting the glowing of
the lamp CSL, inserts the answering plug of
a cord circuit into the jack J* and inquires
the wants of the calling ‘subscriber. This
cord circuit may be of any suitable or ap-
proved type of three-conductor cord cireuit.
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Upon the insertion ‘of the answering plug:

into the jack J*, the magnet RM is energized
and operates to restore the armature of the
magnet CM; thereby-effacing lamp CSL and-
removes the winding of the same from across

100

conductors 5 and 6 of the trunk ecircuit D.

The operator then inserts the calling plug
into the jack of the called line and signals’
the called subscriber in the usual manner,

105:

After the conversation is finished the sub-
seriber at substation F operates generator:10. -

to cause the answering supervisory drop
ASD to be operated. - The operator at the .
magneto exchange upon noting the position-
of the drop ASD removes the plugs.of the
cord circuit E from the jack of the calling

line and from- the jack J? of the trunk .cir—

110

115

cuit 'D. The operator at the common bat- -
tery exchange upon noting the disconnect. .
signal caused by the called subscriber. re-

placing: his receiver, removes the plugs of
the cord circuit used in establishing the con-:

120

nection and thereby permits the apparatus: -

of the trunk circuit D and at the'called sub-
scriber’s line circuit to return to normal. -

~While I have illustrated the preferred em- - :

bodiment of my invention in certain specific
clrcut -arrangements, yet it'is to be under-

126

stood that T do not wish to be limited tothe k
same as many changes and modifications will -

readily suggest themselves to one skilled :in-
the ‘art, therefore I wish to .cover all that

130
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which comes within the spirit and scope of
the appended claims.

 Having described my invention, what I
¢laim as new and desire to secure by United
States Letters Patent, is:

1. A telephone system comprising a com-
mon battery subscriber’s line and a local
battery subscriber’s line, a link circuit and
a trunk circuit for connecting said lines,
means controlled from said link cireuit for
operating a signal at the distant end of said
trunk circuit, automatic means for disasso-
ciating said operating means; and means in-
dividual to' said link circuit for insuring
the operation of said signal.

9. A ‘telephone system including a call-
ing subscriber’s line and a called sub-
scriber’s- line, a trunk circuit for connect-
ing said lines, a ringing current generator
associated with said trunk eircuit, a signal
device associated with said trunk circuit,
automatic means for connecting current
from said generator to said trunk circuit,
a manually controlled device independent
of said trunk circuit for initiating an op-
eration of said automatic means, automatic
means associated with said trunk circuit for
disconnecting the said ringing current gener-
ator from the trunk circuit, said manually

controlled means operating said automatic

ringing means in such a manner as to in-
sure the operation of said signaling device.

3. A telephone system including a trunk
circuit, means bridged across one end of
said trunk cireuit for displaying a signal,
signaling means associated with the oppo-
site end of said trunk circuit to cause such
display, and a coil bridged across said
trunk circuit for disconnecting said signal-
ing means, and means to insure the opera-
tion of said first means.

4. A telephone system comprising a com-
mon battery line and a local battery line,
a link circuit and a trunk circuit for con-
necting said lines, means controlled from
the link circuit for operating a signal de-
vice associated with said trunk circuit, auto-
matic means associated with said trunk cir-
cuit for automatically discontinuing said
first means, and means individua] to said
link circuit for insuring that said signal
will be operated before said automatic
means operates.

5. A telephone system including common
battery and local battery subscribers’ tele-
phone lines, 2 manually controlled link cir-
cuit and-a manually controlled trunk cir-
cuit for interconnecting said lines in con-
versational circuits, means responsive to the
connection of said link circuit to said trunk
circuit for operating a signal at the distant
end of said trunk circuit, automatic means
for disassociating said first means, and
means individual to said link circuit for
insuring the operation of said signal be-

fore said ‘disassociatiig means  disasso-
ciates said operating means. SRR

6. A telephone system including a link
circuit and a trunk circunit, a- visual signal
for said trunk circuit, automatic ringing
means for said link circuit for operating
said visual signal, trunk circuit means. for
disconnecting said automatic ringing means
from said trunk circuit, and key controlled
means individual to said link circuit for
operating said automatic ringing means to
connect 1t with said trunk circuit for a
period of time sufficient in duration to op-
erate said trunk signal before said trunk
means operates to disconnect said automatic
ringing means. ‘

7. A telephone system including sub:
scribers’ telephone Tines; link circuit and
a trunk circuit for connecting two of said
lines in conversational -circuit, a signal de-
vice associated with the distant end of said
trink cireuit, automatic ringing means for
said link cireuit for operating said signal
device, means associated with said’ trunk
circuit for disconnecting said -automatic
ringing means, and manual means individ-
ual to said link cirenit for connecting said
ringing current to said trunk circuit for a
period of time sufficient to insure that said
trunk signal will be operated before said
disconnect means operates to disassociate
said automatic ringing means.

8. A telephone system including a link
circuit, automatic ringing means for said
link circuit, a called subscriber’s line, a
trunk circuit provided with a signal, said
link circuit adapted to be connected to
either said subscriber’s line of said trunk
circuit, and means for causing a prelimi-
nary operation of said automatic ringing
means to either signal said called subscriber
or to operate said signal.

9. A telephone system including sub-
seribers’ telephone lines, a link circuit and
a trunk circuit for connecting two of said
lines in conversational circuit, a signal de-
vice associated with”one end of said trunk
circuit, automatic ringing means for. said
link circuit for operating said signal de-
vice, means associated with said trunk eir-
cuit for disconnecting said automatic ring-
ing means, and means individual to said
link circuit for connecting said ringing cur-
rent to said trunk circuit for a period of
time sufficient to insure that said trunk sig-
nal will be operated before said disconnect
means operates to disassociate said auto-
matic ringing means.

10. In a telephone system, the combina-
tion of a link circuit connected to a trunk
circuit, a signal for said trunk circuit, sig-
naling means for said link circuit for oper-
ating said trunk circuit signal, means asso-
ciated with said trunk circuit for discon-
necting said signaling means from said
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- trunk; circuit, and means individual to said
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' _l».fdpies_of this patent may be obtained for

link circuit for insuring that said signaling
means will be connected to said :trunk ecir-
cuit ‘for a: period of time sufficient to oper-
ate:said trunk circuit signal. -~ . .
:11.:In a telephone system; the combina-
tion_of a plug-ended link circuit connected
to a Jack-ended trunk circuit, signaling
means -associated with said link ‘cireuit, a
signal .associated - with said trunk cireuit,
a-manually controlled ringing key. for- asso-
ciating said. signaling means with said
trunk circuit to operate said trunk signal,
automatic means. associated. with the trunk
circuit:; for'. disconnecting said signaling
means, and means individual to said: link
circuit. for insuring the operation of said
trunk circuit signal.
12.- A telephone system including a sub-
scriber’s- line- terminating in- a- three-con-

ductor jack and a second subscriber’s line . -

terminating in a two-conductor jack, a’ link

circuit .and a trunk circuit for connecting

said jacks, signaling: means associated with

1,316,892

said -link circuit, a.signal associated with
sald trunk circuit,” means for associating
said signaling means with. said signal, auto-
mati¢ means for disassociating said signal-

ing means, and means individual to said -

link circuit for insuring the operation of

-said signal.

218:7 A telephdne sy>svten‘1', including - sub-

seribers’ lines of different character, a link

25

30

cireuit ‘and a trunk circuit.for connecting -

sald lines, means associated with-said link
circuit- for operating. the signal- associated
with said trunk -circuit, automatic means
for disassociating said * operating -eans,
and means individual to said link circuit
for insuring the operation of said signal.

~.-Signed by me at Chicago, in the county

of Cook and State of Illinois, in'the pres-

ence.-of two witnesses. o ,

.. .. JOHN E. HILBISH.

. Witnesses: . . .

to- P H. MALLINCKRODT.
B. O’Brren.:

five cents éach, by addressing the “Commissioner of Pa'tents,k
Washmgton, D..C” o :
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