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UNITED STATES

PATENT OFFICE.

HARRY G. WEBSTER, OF CHICAGO, ILLINOIS, ASSIGNOR TO KELLOGG
SWITCHBOARD AND SUPPLY COMPANY, OF CHICAGO, ILLINOIS, A

CORPORATION OF ILLINOIS.

 TELEPHONE TRUNKING=-CIRCUITS.

No. 841,747,

To all whom it may concern.:

Be it known that I, HArryY G. WEBSTER, 8

- citizen of the United States, residing at Chi-

10

cago, in the county of Cook and State of Illi-

nois, have invented néw and useful Improve-
ments 1n Telephone Trunking-Circuits, of
which the following is a specification.

My invention relates to improvements in

telephone trunking-circuits and apparatus
whereby telephone subscribers whose lines
terminate at different central offices or cen-
tral stations may be connected together for

~ conversational purposes. |
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In an application filed by Willham W.
Dean, Serial No. 113,581, dated June 28,
1902, a telephone trunking system is.shown,
described, and claimed in which circuits of

the ““Dunbar” or ‘““two-wire” type are em-

ployed. - - o |
This invention relates to improvements
upon the subject-matter of the said applica-

tion of Wilhlam W. Dean; and it consists,

generally speaking, in so constructing and
arranging the apparatus that pilot-signals
common to a plurality of trunks may be em-
ployed, whereby when one of the trunks.is
used and the signals thereof operated the said
pilot-signal is also operated to more readily

‘attract the operator’s attention to the fact

that a trunk-signal has been operated. =
My invention 1s illustrated in the accom-

panying drawings, in which— B
Figure 1 1s a diagram of subscribers’ lines

- terminating at different central offices, with

35
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a, cord-circuit at one office and a trunk ex-
1sting between said offices to connect the
lines together for conversation. Fig. 2 1s a
diagram of a modified form of trunk.
is also a diagram of a modification of the
trunk which may be employed. Fig. 4 is
likewise a diagram of a modified form of
trunk, and Fig. 5 is also a diagram of a modi-
fication in the trunk used. o
Referrin%;

plurality of subscribers’ lines terminating at

the central office C. This line extends in two

limbs 2 and 3 irom the subscriber’s station A to

~ the said central office C, where itisfitted with

50

suitable answering and multiple jacks or con-
nection-terminals J J% At the subscriber’s

- station the usual telephone instruments are
- provided and consist of a transmitter 4, a re-

ceiver 5, a ringer or call-bell 6, and the con-

Fig. 3

| Speciﬁ_qﬁtioﬂﬁf 'Lei:fters Patent. |
- Application filed July 8,1902. Serial No, 114,175, -

J

to Fig. 1, L designates one of the |
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o denser 7. The switch-hook 8 is ad‘apped ih

its normal position and when the receiver is

placed thereon to open the circuit through

the transmitter 4 and receiver 5 and to ¢close

| it through the call-bell 6 and condenser 7. A

retardation-coil 9 is connected at the substa-
tion when the hook is raised in parallel with

-the receiver 5 and condenser 7 to provide a

path transparent to steady currents, but

opaque tovolce-currents. The line conductors
2 and 3 include, respectively, the armatures
“or springs 10 and 11 of the cut-off relay

R
which is permanently legged to ground from
the sleeve-contacts j* 7% of the jacks J J%. The

‘armature or spring 10 is normally connécted
-with ground through the conductor 12, while

the opposite armature 11 is normally con-
nected with conductor 13, containing the

tral battery B’, the opposite pole of which is
grounded. Theline-relay R?controls, through
1ts armature, the circuit of the line-signal S.

| The forward contacts 14 and 15 of the cut-off

relay R are adapted to connect the jacks and
the switchboard-section of the line with the

external line-circuit when the said cut-off re-

lay is energized. .
At the central office C the usual operator’s
cord-circult 1s provided, said cord-circuit hav-

ing an answering-plug P and a calling-plug

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

and a sleeve-contact p*, adapted to register
‘with like contact-surfaces 7 and 4% in the jacks

of the line when the plug is inserted therein.
The tip-contacts of the plugs are connected
together by means of the tip-strands ¢ and #
of the cord-circuit and the interposed con-
denser ¢, while the sleeve-contacts are like-

Patented Jan. 22, 1907.
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| line-relay R?for the line,said conductor lead-
“1ng to the live or ungrounded pole of the cen-

75

30

g0

wise connected by the sleeve-strands s and s*

and the interposed condenser ¢>. A conduc-
tor 16 extends from the grounded pole of the
battery B’ to the tip-strand ¢ and contains
the winding of the tip Supgrvisory relay 7%,

‘associated with the answering-plug P, while

the live pole of the battery is connected, by

means of conductor 17, with the answering

sleeve-strand s and includes the winding of
the sleeve supervisory relay *. These relays

pervisory lamp &?, associated with the an-

swering-plug P, the former relay serving to

normally close said circuit of the lamp, while

95
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2 and 7° serve to control the circuit of the su-

1'05



' the latter relay normally opené the same. | two limbs 35 and 36 to the central office Cz,-

The battery B?1s associated with the opposite
or calling end of the cord-circuit and 1s con-

nected by conductors 18 and 19 with the tip

N

and sleeve strands # and s?, respectively, the

former conductor including the winding of

the supervisory relay r*, while the latter con-

 ductor includes the similar relay #*. These

IO

~ plug P ‘*

115

.ZO

relays serve in a manner similar to the relays
r* and 7 to control the circuit of the super-
visory lamp S, associated

The relays 7 and 7 are conveniently re-
ferred to as the “tip-relays” and relays »°
and 7° as the “sleeve-relays,”’ since they are
connected with and operated by: current
flowing over the corresponding strands of the
cord-circuit. ~ The tip-strand # of the calling
and testing plug P? is normally open through
the extra spring or movable contact 20 of the

~ sleeve-relay 7°, but is adapted to be closed by

30

the said spring and its forward contact 21

when the relay is energized. ~ The back con-
tact 22 of this extra spring 20 is connected,
through the medium of conductor 23, with
one side of the high-resistance and high-im-
pedance relay °, known as the “test-relay,”
the other side of which is grounded. The
armature of this relay is likewise grounded,
andits forward contact is connected with the
primary winding of the operator’s induction-
coil 25 by means of the conduetor 24. The

~ ‘other end of the said primary winding is con-

‘primary coil and the coil 27 and on the other

40

. ed as shown.

“and indicated diagrammatically by k k. |

nected, through the medium of conductor 26,
to the live pole of the battery B?, a retarda-
tion-coil 27 being included in this circuit.
The operator’s transmifter 28 is joined on
one side to conductor 26 intermediate her

side through conductor 29 to ground. A

condenser ¢* is included in the operator’s lo-

cal eircuit to facilitate talking and 1s connect-
The secondary winding of her
induction-coil 25 is adapted to be included,
together with her receiver 30 and a condenser
¢t, in -a bridge between the strands of the
cord-circuit by means of any suitable key

Branch connections 31 and 32 lead from op-
posite sides of the receiver and secondary to

an order-key k2, connected with an order cir- |

cuit or wire 33, leading to the office C*. A
oroinded alternating-current ringing-genera-

~ tor ¢ is adapted to be connected, through o

resistance-lamp, with the tip-strand # of the
cord-circuit by means of the tip ringing-key

~ spring &3, the sleeve-contact k* of said key be-

60

65

ing connected with battery-lead 26 through
wire 26* and resistance 26°.

A trunk-circuit is shown extending be-
tween the central offices C and C?, said trunk-
circuit bein%(ﬁtted at the outgoing end with
multiple jacks J* and J* and with a retarda-
tion-coil 34, legged to ground from the sleeve

side of the circuit. The trunk extends in | shown.

with the cailing-

841,747

where it is provided with suitable means for
testing the condition of the wanted line for

ringing the desired subscriber and with sig- |

nals to enable the operator to properly at-
tend the connection. The tip and sleeve

trunk-conductors 35 and 36 terminate at the

incoming office in windings w’ and w” of the.
repeating-coil W, and between said windings
the trunk-relay 77 is connected, said relay be-
ing of high resistance. The opposite wind-

ings w? and w* of the repeating-coil W with an-

interposed condensér ¢* are conmected be-
tween the tip-strand ¢ and the sleeve-strand
g3 of the flexible end of the trunk-circuit, said

7€

75

80

end being hereinafter referred to as a * trunk-

cord.” These strands terminate in the cor-
responding contacts p and p* of the trunk-
lug P2. The tip-relay r® is legged to ground
om the tip-strand # of the trunk-circuit by
conductor 36* and controls, through its spring
37 and forward contact, a short circuit com-
posed of conductors 38 and 39 of the high-re-
sistance trunk-relay 7. -

A sleeve-relay r° is. connected on one side
with the live pole of the battery B® by means
of conductors 40 and 41 and on the other side
with. the sleeve-strand s®. This incoming
end of the trunk is provided with a testing
apparatus similar to that described for the
cord-circuit at the central office C. -The for-
ward portion of the tip-strand #* is connected
with spring 42 of the sleeve-relay r?, while the

other portion is connected with the forward

contact of said spring. The back contact of

spring 42 is joined by conductor 43 with the

common high-resistance and higch-impedance

test-relay 7%, the opposite terminal of which

90 -

95

f00

is grounded. The armature of this test-re-

lay serves when actuated to ground one side
of
winding 1s connected on the opposite side
with a conductor 45, containing the resist-
ance and .impedance coil 46, and joined to

conductor 47, which leads directly to the live

the operator’s. induction-coil 44, which

10§

110

pole of the battery B®. .. The operator’s trans- -

mitter 48 is in a conductor 49, leading from

conductor 45 to ground. A condenser. ¢° 1S

connected between conductor 49 and the

side of the primary that is adapted to be
grounded. The operator’s receiver 50, to-
cether with the secondary of her induction-

115

coil and the condenser ¢', are connected per-

manently with the order-circuit .33, leading
to the central office C. o |

" The conductor 40
from which point the branch 55, containing

the

between the spring 57 of tip-relay

relay 7°, the latter spring being grounded, as
The conductor 56 extends from

leads to the point 54,

120

ringing-lamp S*, leads to the back contact
of the armature of locking - relay !, said
| armature being connected by conductor 55
to the point 52* upon the conductor 52, ex-
‘tending ‘ |
7 and the front contact of spring 51 ot sleeve-

125
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point 54 to the front contact of spring 57 of
tip-relay 7* and includes the winding of the
locking-out relay r'*. The forward contact

of the armature of this relay is connected to |

conductor 56 at point 59° by means of con-

ductor 58. 'The back contact.of spring 57 of |

~ tip-relay 7® is joined by conductor 59.to the

(o
L5
20

2.5

back contact of the armature of trunk-relay
1, the forward contact of which is connected

by conductor 52 with the back contact of

spring 51 of sleeve-relay r°. The armature
of the trunk-relay +” is connected with a con-
ductor 53, leading to the battery-wire 47 and
including the guard and disconnecting lamp
S% and the pilot-relay 72, said latter relay
serving to control the circuit of pilot-signal S°.
This incoming end of the trunk is equipped
for selectively ringing subscribers upon a
party-line. It comprises the ringing-key
contacts k* * and k* k%, placed in the strands
of the trunk-cord and adapted when actu-
ated to sultably connect the alternating-cur-
rent generator ¢* with the plug P3. This
ringing-generator comprises the armature 60,
the grounded brush 61, the brush 62, from
which the alternating current is directed

~ through the resistance-lamp 63 to tip-key

30

spring %* when depressed, and brush 64 from.
the split commutator-ring, which is adapted
to deliver a current of negative pulsations
only through lamp 65 to the sleeve-key £°
when the key is operated. The sleeve-con-

tact of key k* when operated connects the |

" sleeve of the plug to battery-lead 47 through

35

resistance-coil 66 to maintain the cut-off re-
ay of the line operated during ringing.

" The subsecriber’s line shown in connection

40

 and ground, while at station D? the bell is

45

50

60

~ground. _ .
connected jacks J J% line-relay R? cut-off
relay R, and the line-signals S are employed

~with this office is of the “party-line” type
and 1s connected to subscribers D and D®.
The apparatus at these stations 1s sinular to |
that at the station A and are likewise indi--
~cated, except that the bell 6 at station D 1s

connected between the sleeve conductor 3

connected between the tip conductor 2 and
The same type of normally dis-

and are designated by the same reference

characters. The battery B® furnishes cur-
- rent for the operation of these various relays

and signals as well as for talking. - -

J° J° and J* J® are respectively ‘‘busy-
back’ 2nd ¢ don’t-answer’’ jacks associated
with the incoming trunks. These circuits
comprise an induction-coil 67, having its
primary in circuit with a rapidly-rotating
circuit-breaker 68, and the battery B* this
battery being preferably the same battery

as B?, though shown separately for conven-

- 1ence. The secondary, of the induction-coil

67 1s connected in circuit with the rapid cir-

cuit-interrupter 69 and the more slowly op-

- erating interrupter 70. From interrupter

69 a conductor 71 leads to the tip-contacts of | vented from glowing by the _‘o'peration__of the

|

{ ductor 12 to

e

buéy-béck jacksﬁﬁ' J5 "through ‘a 50-ohm

resistance-coil 72, while interrupter 70 leads
by conductor 73 through resistance-coil 74

currents in the secondary circuits, which are

interrupted at short intervals by breaker 69
and at longer intervals by:breaker 70 to
“cause distinctive tones at the jacks J° and

to the tips of the don’t-answer jacks. The -
sleeves of both sets of jacks are united by
conductor 75 with the grounded pole of bat-
tery. The circuit-breaker 68 causes Induced -

70

75

J¢, whereby when a trunk-plug 1s inserted in

one or the other jacks a corresponding signal
is transmitted to the waiting subscriber.
In tracing the circuits hereinsfter the plan

live or ungrounded pole of the battery to the

it being understood that the return-current
will seek the grounded pole of the battery

SQ '1"-_'
of pointing out the path for current from the

“ground only will be followed for convenience,-

and that the circuit will therefore 'b:e' COMNi~- _

plete. _

scriber desiring a connection with a sub-
scriber located at another exchange removes
his receiver from the hook, and thereby
closes a path for current between the limbs
2 and 3 of his line through the transmmitter
4 and retardation-coil 9, the condenser 7 and
recelver 5 being connected in parallel with
the retardation-coil. The closing of this
circuit permits current to flow from the bat-
tery B’ through conductor 13, ne-relay R*,
spring 11 of cut-off relay R, limb 3 of the
telephone-line, through the retardation-coil

19 and transmitter 4 at the substation, and.
‘thence over limb 2 back to the central office, .

and spring 10 of cut-off relay R through con-

ground. . The line-relay R? is

thus operated and closes the cireuit of the sig-
nal-lamp S to ground from the cenductor 13.
~ The operator upon seeing the lne-signal
exposed inserts the answering-plug P into
the answering-jack J of the subscriber’s line

and connects her telephone 30 with the cord-,

circuit by depressing the listening-key % £ to
receive the order from the subscriber.
insertion of the plug P closes a circuit
through the cut-off relay R. irom the live
pole of the battery B’ through conductor 17,

sleeve supervisory relay 7°, sleeve-strand s,

sleeve-contacts p* and 72 of the plug and jack,
thence through the winding of the cut-off

relay R to ground. The operation of this
| relay -disconnects the armatures 10 and 11

from the ground wire 12 and from the battery-

The operatloﬁis as follows: Thé A sub-

go

95

10¢C

105

110

The

113

120

‘lead 13 and connects them through the =

forward -contacts 14 and 15 of said arma-
tures to the normall';r

J J2.  The operation of the supervisory relay
r* over the path just traced serves to close

‘through its armature and front contact the
.circuit of the supervisory signal 5%, which.1s

associated with the plug P; but it is pre-

disconnected jacks

125
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- while the batte

~ tip supervisory relay ¢*, which i8 connected

in the eénductor- 16 and receives current

cord-circuit and through the conductor 16
of the battery B’ as

to the grounded pole of | 'y -4
soon as the cut-off rélay R is operated. The

‘supervisory signal S* therefore remains inert;,

ry B’ furnishes current over

" the metallic telephdhe-line for.the operation

1o of the supervisory relays.and for conversa-
~ tional purposes. The operator’s transmitter -

28 is receiving current at this same time from
the battery B*over the conductor 26, through

‘retardation-coil 27, thencé through the trans
1itter 28 and. over econductor 29 to ground.
' ‘When sound-waves strike the transmtter 28,

~ the current flowing therethrough is varied,

20

~ in’ the secondary, which-are transmitted to
the line, and the operator is therefore able

aE .
> change C*is desired the A operator depresses
~ the order-key %* to connect her telephone

- which causes.a variation of the charge in the
" condenser ¢* .and a. corre*&pondmi

current through the primary of _
tion-coil 25. These -induce voice-currents

to converse with the calling subscriber. - -
‘Upon learning that a subscriber m the ex-

" with the order wire or circuit. 33 and re-

‘peats the number of the wanted subscriber
1,0 the B operator, whose head-telephone 50

~ is permanently connected withthe said order-

" wire. The latter operator desl
- A operator the trunk to be used for the con-

~ nection and proceeds to test the condition of

'35

the wanted line with the tip of the plug of

the incoming trunk named. If the line 1s

- idle, no ‘“elick’’ will be recéived; but if busy

the sleeve-contacts of the jacks of the limeq

~ wilLbe connected with the live pole of a bat-

40

tery through the sleeve-contact and strand |
cof the inserted plug.
‘will therefore be established from the sleeve-,

- contact.of the tested jack, which, it is as-

B  sumed, is connected with the live pole of the
45

battery through the tip of the plug P?, tip-

- strand #, spring 42, and back confact oi
- sleeve -relay r°, conduetor 43, through the

‘common high .resistance . and 1mpedance

~ test-relay or responsive device 7° to ground.

‘50 This test-relay will therefore operate and

~ ground through its armature and front con-

“tact one side of the primary of the operator’s

_induction-coil 44, the other side of which is

._'55

_the battery B2  The completion of the cir-

connected by conductor 45,-through resist-

ance 46 and conductor47, to the live pole of

cuit will permit a flow of current- there-
" through, which will induce a current in the

60

secondary of the said induction-coil and pro-
duce a click.in thereceiver 50 of the operator’s

get. ‘The operator’s receiver.will respond to
- this elick at all times, even though the order-

~_circuit should be open at the exchange,
" since the electrostatic capacity of her cir-

over telephone-line and the tip-strand £ of the |

surge of-
her 1nduc-.

‘scribed is preferred. This relay is preferably 95

ates to the

A complete ‘ circuit |

-winding @’ and over the tip con

841,747

cuits and that of the order-cireuit is ample 65 '_

for the purpose of producing the click.
-In the three-wire systems, where the test-
“eircuits -are insulated from the subscribers’

lines, there is no danger of varying the cur- .

-rent flowing in the line to the annoyance of

the subscriber during testing; but in the
two-wire systems, where the testing-contacts

‘are connected directly with the talking-cir-
cuits, some means is necessary, or at least de-
sirable, to” prevent noticeably varying the
current upon lines connected for conversa-
‘tion when testing their condition at other
sections of the switchboard. This is ac-
“complished 'in the circuit described by -
‘tneans of the test-relay. 7', which is of Sucﬁ

high resistance as to vary the current upon
| the tested line but shightly and which is also
of high impedance, so that its current will

build up slowly to thereby prevent a sudden
variation of current on the line. The sub-
scriber or subscribers whose lines are tested
are therefore undisturbed by a sudden or

| large variation of current through their 1n-

struments. . It is -apparent that any other
suitable test responsive device or indicator

‘than the relay 10 can be employed and that
the operator’s telephone can be used In

place of the same or in the circuit. with a re-
tardation-coil; but the arrangement de-

common to all the incoming trunks at the

‘one operator’s position, as indicated by the

Upon finding the

branching lines at 43%.
line idle the plug

line.

ber of the trunk to be used inserts the calling-
lug P? of her cord-circuit in the jack J? at
er section of the trunk designated. - The
insertion of the plug P* closes a circuitirom
the live pole ot tge*b&ttery B* at the A office

“through the conductor 19, sleeve supervisory
relay 79, sleeve-strand s* of the cord-circuit,
sleeve-contacts of the plug and- jack, and.

through - retardation-coil 34 to ground.
This has the effect of positively operating
the sleeve supervisory relay r°, which at-

‘tracts its armatures and cuts out the test-

relay 7¢ and completes the tip-strand of the
cord-circuit through armature 20 and 1ts
forward contact 21. The closing of this tip-

| strand permits current to flow from the bat-

tery B? over the sleeve-strand of the cord-
circuit, the sleeve conductor 36 of the trunk-
line, through the winding w* of the repeating-
coill W at the B exchange, through trunk-

relay 77, and thence through repeating-coil
- uctor 35 of

the trunk back to the A exchange, and

‘thence over tip-strand # ef the cord-circuit
“and through conductor 18, containing the
| winding of tip supervisory relay 7%, to the

70

75

80

go

P3 is inserted 1n one of the
‘multiple jacks of the wanted subscriber’s

iQ0

" The A operajgor having received the num-

105

110

| 3 QN

120
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~armature and forward contact o _
supervisory relay 7°, and thence through the

| fposﬂ;e pele of the bettery

841,747

B2

this errcuit operates the trunk-relay r';
but as the resistance of this relay is very
high sufﬁelent current does not flow through
the tip supervisory relay r* at the A exehenge
to operate the same. The Supervisory signal
S°, assoclated with the calling-plug P? of the
A cerd—-elremt 1s therefore lighted by current
flowing from the live pole of the battery B?,
through conductor 26, the signal-lam Si the
sleeve

armature and back contact of tip super-

visory relay r* to ground. This lamp is

therefore lighted and remains lighted, as

hereinafter explained, until the response of

- the called subscriber at the B exchange.

20"

| 0

~ limbs of the line extending to the substations.

35

40

The msertion of the mcoming trunk-plug
into the jack of the wanted line closes a cir-
cuit from the live pole of the battery. B® over

conductors 40 and 41, through sleeve-relay
- 7% and thence over the sleeve-strand s of the |

flexible end of the trunk, through the sleeve-
contacts of the plug P* and the jack of the

25 called subscriber, and thence to the cut-ofl |
~relay R of the wanted line to

ground thus
eperetmﬂ' both the sleeve—reley r* and the
cut-off relay R, the latter serving to discon-

nect the lme-—reley R? of the line to render

the line-signal moperative and to connect
the normally disconnected jacks with the

The operation of sleeve-relay r° disconnects

the test-relay r° and closes the tip-strand

t* through the spring 42 and its forward con-

tact, and thereby establishes the circuit for

conversa,tlon It also completes the circuit
of the ringing-lamp S* from the battery B3
over conductor 40 to the point 54, thence
over conductor 55 and through the- la,mp St
to the back contact of the armature of lock-
ing-relay 7 thence through the armature

“and over conductor 55 to the point.52%, over

45

the conductor 52 to the front contact and
armature of sleeve-relay r°* to ground. The
completion of this circuit causes the opera-
tion of the ringing-lamp S* and indicates to
the operator that the subscrlber has not yet
responded. The operation of the trunk-
relay »* at this time opens through 1its arma-

- ture and back contact the circuit of the guard

55

' mg—current upon the sleeve-strand connected

60

~lamp 65, key

65 sleeve-limb 3 of the telephene-lme to the |

and disconnect-lamp S° to thereby prevent
its operation.

Upon the insertion of the trunk-plug P? the
B 0pe1‘at0r rings the wanted subserlber If
the subscriber D 1s the one desired, the ring-
ing-key & k* is depressed, which throws ring-

with the plug P?and operates the subscriber’s
bell over the fellowmg path: from ground
at the generator ¢*, brush 61, armature 50 of
the generater brush 64 through resistance-
k%, ‘thence over the sleeve-
strend of the cord to the plug P3, over the

The closmg [

| through its coils from the battery B2

pulsating source of rmgmg—current

station D, and thence through condenser 7

and bell 6 to ground, the receiver 5 being at

S

this time upon the hoolk 8 and therefore com-

pleting the circuit between the condenser 7

and bell 6.

It will be noticed that ]ust prevmus to the
depression of the ringing-key %* the cut-off
rela

the instant the ringing-key &° 1s depressed
this path of current from the battery B2 is

‘broken; but a new path is immediately estab-

lished threugh the relay R from the negative
source of pulsating ringing-current.
relay R is so constructed as to be maintained

The

70

ay - R was receiving a negative current

At

75

8o

in continuous operation when this negative

pulsating current is pemmﬂ' through its
winding, and as pulsations are used of the
same direction as the current furnished by

the battery B?® the relay R is prevented from

even momentarily releasing its armatures at

the moment the rmﬂ'me—key was depressed.-

The bell 6 at the subscriber’s station may

be of the ordinary polarized type, as the
presence ot the condenser 7, which is con-
nected directly i the 1mﬂ'1nﬂ'—elreu1t per-
mits the operatmn of such a bell from rFﬁe

e
tip-spring of ringing-key &° is grounded at
this time to provide a path to greund for the

return-current - if the subscriber should re-
Should the sub—-_

spond during ringing.

90
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seriber D? be the one desired, the ringing-

kev k* k* 1s depressed which serves to con-
‘nect the generator ¢ with the tip-strand of
the cord-circuit to eperete the bell at the

station D2.

100

The rmgmg—elrcmt may be traced as fol- '

lows: from ground at the generator- g7,
brush 61, armature-winding 60 of the gen-
erator, brush 62, through re31sta110e—lamp 63,
Spring I in the tlp—stre,nd of the cord-circuit,
thence over the tip-strand and tip- _conductor

105 -

2 of the line to the station D? and thence

through condenser 7 and nerma,lly closed
contacts of the hook 8 and through bell 6 to
ground
tain the cut-off relay R operated during ring-

Ing, the inner contact of the sleeve-spring £*

is connected through a resistance-coil 66
with the battery-lead 47, extending to the
live pole- of the battery B®. This prevents
the deénergization ef cut~0f‘f relay R while
ringing.

Since the ringing-key. sprmgs k* would
most often be used for ordinary metallic

ITO

The bell is thus operated: To main-

I15

120

ringing, the return-path for current from the

subscriber’s station is back over the sleeve
side of the line and through the battery B®.

Unless, therefore, the sleeve-strand is sev-
‘ered at the time of ringing the said return-

current will pass through the sleeve supervi-
sory relay r° and cause the same to chatter,
which i1s not desirable. Hence the sleeve-

125

'spring k* is arranged’to complete a by-path 130



a

10

for current around said supervisory relay
when ringing. It will be understood that a

single key-lever is preferably used in the or-

dinary manner to simultaneously operate

both tip and sleeve springs. . -
It 1s alliz»parent that the arrangement of the

ringing-keys is such that either key may be

“used to call a subscriber at whose station the
apparatus is connected in the manner shown
at A, which shows the arrangement which:1
preferably use where but one 'subscriber is

placed upon the line. In this case the ring-
ing-circuit would be complete over the sub-
seriber’s metallic circuit, the current return-
ing to the grounded side of the ringing-gen-

erator by means of the grounded key &° or

battery-contact of the ringing-key k*t.
~ The subscriber having been called reslponds

- by taking up his receiver, and thereby closes a.

20 -

ath for current between the limbs of his
ine from the main battery B® over conduc-

. tors 40 and 41, sleeve-strand s® of the mcon-
~ing end of the trunk-line 3 of the telephone-

line, thence through retardation-coil 9 and
transmitter 4 at the substation, thence over
limb 2 of the telephone-line back to the cen-
tral office, and over tip-strand #* of the1ncom-

~ ing end of the trunk, including spring 42 and

.30

35

conductor 362 an
This relay responds to this current and closes
- through its armature .37 and forward con-
taet the short circuit of the trunk-relay »'.

its forward contact of sleeve-relay r°, through
tip-relay r* to ground.

The resistance of the trunk-relay »* being
now removed from the path of current flow-

~ ing in the trunk-circuit, the tip-relay r of the

.40

A cord receives sufficient current from the
battery B? to operate. the same to thereby
open the circuit of supervisory signal-lamp 2,
thus indicating to the A operator that the
wanted subscriber has responded to his call
and that the parties are in condition to con-

 verse. Although the trunk-relay 77 is now

45

- 60

deénergized and its armature engages its
back contact, the guard-lamp S° 1s not oper-
ated, because its circuit is opened at the back
contact and spring 57 of tip-relay *. The
closing of spring 57 of the tip-relay r* and 1ts

forward contact completes the circuit of the

locking -relay 7! as follows: from the live
pole of the battery B® over conductor 40 to
the point 54, thence through the locking-re-
lay !, over conductor 56 to the forward con-
tact and spring 57 of the relay 7*, thence over
conductor 52 through the forward contact
and spring 51 of sleeve-relay r* to ground.
The locking-relay 7' is therefore operated
and opens through its armature and back
contact the circuit of the ringing-lamp 5%
which is extinguished and indicates to the
operator that the called subscriber has re-
sponded to his ring.” The closing of the ar-

- mature of the locking-relay upon its forward

contact completes a locking-circuit for said

_—
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58, the forward contact and tﬁe.armature of

the relay, conductor 552 to point 522, and

thence over conductor 52 and the forward

contact and spring 51 of sleeve-relay r° to
ground. This circuit and the relay r'' are

‘therefore locked, and the ringing-lamp 5S¢ 1s
also locked out during the remainder of the

connection and can only be released when
the sleeve-relay r° is deénergized, which oc-
curs when the plug P is pulled out.-

Should the tip and sleeve contacts of the

| plug be crossed when the plug is mnserted 1n

a jack and the locking and other relays op-
erated, they will be immediately released by
the opening of the sleeve-strand in ringing,
and no confusion would result therefrom.
The subscribers are now connected together
for conversation and the supervisory signals
at both exchanges are extinguished. The
battery B’ is furnishing current over the an-
swering end of the A cord-circuit to the A

75

80

'8'5 _

subscriber’s line for talking purposes and for

the operation of the supervisory relays, the

battery B? is furnishing current over the -

trunk-line for the operation of thesupervisory

the A cord-circuit, and the battery B®1s send-
ing current over the incoming end of the

_gc-
relays dssoeiated with the answering end of |

trunk and to the substation D to furnish cur- .

rent for talking and for the operation of the

several relays. The voice-currents are trans-
mitted inductively from the subscriber’s line
L to the trunk-circuit through the condens-
ers ¢ and ¢® in the A cord- circuit and from
the trunk-circuit to the incoming end thereot

and the subscriber’s line connected therewith

through the medium of the repeating-coil W.
The condenser ¢® between the windings w*
and w* of the repeating-coil at the incoming
end of the trunk prevents the flow of steady
current therethrough, but permaits a free pas-
sage of the voice-currents. |

At the termination of the conversation the
subscribérs return their receivers. to their
hooks, with the result, in.the case ‘of sub-
scriber A, that the tip supervisory relay. 72

95
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connected with the A cord-circuit, is deéner-

ized and closes, through its armature and

back contact, the .circuit of the supervisory

signal 8%, thus indicating to the operator that

subscriber A has returned his receiver to the -

hook. . : S
When the subscriber D hangs up his tele-
Fhone, current is cut off from the metallic

ine in the same way, and the tip-relay 7® 1s

| therefore deénergized. This serves to open

the short circuit about the trunk-relay r'.
The current must now flow through the
trunk-relay ", thus actuating 1t, butis 1nsuth-
cient to maintain the tip-relay 7 i the A
cord-circuit In_an operated condition, which
therefore allows its armature to fall back,
closing the circuit of supervisory signal 5%
which becomes lighted and shows to the A

65 relay from the point 59* through conduetor | operator that the subseriber D has hung up

115
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from the live pole of the battery

‘The ‘disconnecting-lamp

841,747

his receiver. The spring 57 of the tip-relay |
r® at the incoming end of the trunk is now.

closed to conductor 59; but the trunk-relay

" having operated, the circuit of the discon- |

necting-lamp S° is again opened, The A
operator seeing both signals in her cord-cir-
cuit exposed withdraws both plugs, thus re-
storing all parts at her office to normal posi-
tion. ‘ - ' -
‘The withdrawal of the plug P? at the A
exchange deprives the relay 7’ at the incom-
ing end of the trunk of operating-current,

‘which is therefore deénergized and permits

its armature to close upon its back contact

.the circuit of the disconnecting-lamp S° and

the pilot-relay 7%, said circuit being traced
_ B? to con-
ductor 47, through the winding of the pilot-

relay %, and through lamp S° thence over
conductor 53, the armature and back con-
tact of trunk-relay 7!, conductor 59, the back:

contact and armature 57 of tip-relay 7°
- thence over conductor 52 to the front con- |
tact and armature 51 of the sleeve-relay r° to

eround.

lighted lamp S° is thus informed that the A
operator has taken down the connection at

that exchange, and she accordingly withdraws.

the plug P? from the jack of the subsecriber’s
line. I% _

plug the sleeve-relay 7° is deénergized and
the circuit of the signal-lamp S° as well as

that of the pilot-relay %, opened at the front

contact and armature 51 of the said relay.

Bothlights S° and S¢ are thusextinguished, and
at the same time the circuit of thelocking-relay

ri1 is broken at the same point, which relay |
is therefore deénergized and permits its ar-

mature to return to normal posttion.

The disconnecting-signal S° serves also as a
cuard-lamp in case the A operator inserts the
calling-plug P?.into a wrong trunk-jack, for

the reason that the trunk-relay of that trunk

will be operated, while the sleeve-relay r° 1s

not operated. A circuit .will therefore be

completed from the live pole of the battery

B® over conductor 47, through pilot-relay

12 and disconnecting-lamp S°, through con-
ductor 53, the armature and front contact of
trunk-rélay ', conductor 52°, to the back
contact of spring 51 of sleeve-relay r°, thence
through the armature or spring 51 to ground.

_ _ %5, as well as the
pilot-lamp S¢, will therefore be lighted. and

‘will indicate to the operator that a mistake

has been made. - o
At the same time both ringing-lamp S* and
guard-lamp S° of the trunk whose plug is in-

. serted will operate, thus apprising the op-
~ erator that the trunk has not been connected

,65

with at its opposite end. It will be noticed

The operation of the Eﬂot-relagr ri? lights

‘the pilot-signal S°, which attracts the oper-

- ator’s attention and who upon 0]:::&'4erw;ri'.t:l%1 the
t

pon the withdrawal of the trunk-

i

“ductor 75 to ground.

2

through its forward contact, a ground branch

from point 52* and that from said point two

ductor 55, the normal contacts of locking-
relay !, ringing-lamp $*, conductors 55 and
40, while the other includes conductor 52, the

ﬁa,ral el paths are normally completed to the . -
ive pole of the battery, one -including con-

70

norma) contacts of tip-relay %, conductor 59,

| the normal contacts of trunk-relay ', con-
‘ductor 53, including lam

> and pilot-relay
2. and conductor 47 to the battery. When.

75

ground is thrown upon these parallel paths,

as by the closing of the sleeve-relay r¢, which

is the condition when the plug P? of an'idle

trunk is inserted in a line, both lamps are

operated. ~ This can only occur under these .-
| eircumstances, for the reason that in normal -
working before the subscriber responds both
‘the trunk-relay and the sleeve-relay are op-
-erated, the former serving to open one paral-

lel path, which permits only the ringing-
lamp to operate. S :

~ As soon as - the subscriber responds the
locking-relay operates and holds open the
parallel path throngh its contacts during the
remainder .of the connection.
time,- although the trunk-relay is no longer

operated; the tip-relay. is operated, which~

8¢

99

At the same -

againopensthe first path,so thatlamp §° can-

not clow. Now when the A operator takes
‘down the connection, lamip S° operates; but
path remains open through

the other parallel

locking-relay r't.

~ In case the wanted -subscriber’s line 18

found busy or in case the subscriber having
been called does not respond the plug P? 1s

10O

inserted in ope of the jacks J® or J and the

corresponding signal 1s transmitted.to the

waiting sgbscriber.

- Upon 1nserting the plug P? in one of the

“husy back’ or ‘“don’t-answer” jacks—for

rent is provided from

the sleeve-strand of the trunk-cord, sleeve-
contacts of the plug and i‘aCk , and over con-
‘his . will serve fo

105

| example, one of the jacks J°>—a path for cur- -~
the battery B2 through

L10O

operate the sleeve-relay r° to complete the

tact. Upon the completion of the strand at

continuity of the tip-strand # of the trunk-
“cord through its spring 42 and the front con-

this point the tip-relay r* is provided with -

current from the live pole of ‘the generator

d_uction—qoil' 67, through ,circili_tLﬁrEakef—- 69,
and thence over conductor 71, through re-

B¢ through the secondary winding of thein-

120

sistance 72 and the tip-contacts of the jack

“and - plug, and .over the tip - strand and

through the relay r°to ground. = This eircuit
is interrupted at the breaker 69, so that the
relay 78 is alternately energized and deéner-

125

gized to correspondingly make and break the .
short circuit of the trunk-relay »7; which 1s

| therefore simultaneously removed from and

inserted in the circuit of the outgoing end cf

that the sleeve-—rela,y' spring 51 'controls, | the trunk. ~ This causes the intermittent

130
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“operation of the tip-relay rin the A cord-

~circuit to effect the flashing of. the supervi-

- sorysignal S*, whereby the A operator is noti-
fied that the called-subseriber’s line is busy.
The flashing of this hight of course.corre-
sponds to the rapidity of the breaking of the

~.crreuit at breaker 67 or 70, which indicates to
~the operator whether the line is busy: or does

10

not answer. The subscriber is also notified

by the tone caused in his receiver. -
* .. "The order-circuit 33, as is indicated by the i

- branching lines 33%, connects the B operator

15

20

20

she may insert

with several A operators either at the samre.
- or at different exchanges.
also provided with a plurality of keys:&® to
connect herself with the different B operators.’

The A operato‘r 1S

The‘ busy back” or “don’t-answer’’ appa-

ratus is comnon to the various sections of
- the incow ing trunk-board, -as is indicated by

the branching lines.

Although I have described the method of

making connections through the medium of”

the order-circuit, I do not wish to so confine
the invention, for it is apparent that the A
operator is able by means of her testing appa-
ratus to test the condition of the several

trunks before her until an idle trunk is found.
Upon- so testing and finding an. idle trunk.
the calling-plug P? of her cord-

circuit " with the result that the trynk-relay
7’ -operates and lights. the lamp S°, which

- lamp has been previously termed the *‘ guard-

35

10

43

4 2
O

55

lamp;”’ but in this nrethod of operation 1t
would act as a calling-signal from the A oper-
ator to.the B operator. The B operator
upon seeing the signal S* would depress her

listening-key £ k% which would connect her

receiver 1n- series with the repeating-coil

windings w® and w#, these receiver connec-

tions being indicated in dotted lines in Fig. 1.
She is therefore able to communicate with
the A operator. The presence of the con-
denser ¢® {(shown in dotted lines in‘parallel

with the trunk-relay -»") permits conversa-

tion between the operators at this tire.
Upon learning the desired connection the B
operator completes the same, as before. de-

scribed. It will also be understood that had_ -

the subscriber A called for a connection with

another subiscriber in the same exchange. the
line of that subseriber would have been
tested in the ordinary manner by means of
‘the cord-plue P? and. the subscriber would
htave been called by the ringing-generator ¢g. - |

Fig. 2 shows a modification of the trunk-
ing - eircuit in which the trunk-relay #" is

~ shunted when the tip relay operates by

60

65

means of a branch contaming the repeating-
coll windings w’ and w?, closed through the
armature 37 and front contact- of the said
tip-relay. It is therefore evident that when

the tip-relay is operated the trunk-relay 7" is

deprived of operating-current. and is thus
deénergized, and its resistance 'is removed
from the metallic trunk-cireut whereby the

— ]

-}

|

|

| ¥

“described in connection with Fig. 1.

battery
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tip-relay in.the A cord-circuit operates, as
Other-

wise the construction and arrangement is the

same in this figure as in that previously de-

scribed,” and . the operation 1s the same

throughout. A more detailed description of

the same is therefore considered unneces-
Sary.

Fig. 3 éhbws my improvements applied to

{ & trunk in which the trunk-relay " 1s of low

resistance and is normally connected between
the sleéve side 36 of the trunk-line and the

ocround through the repeating-coil winding.

w?, and thence through conductor 39 to the

‘armature 37 and back contact to & tip-relay.
Tt will be seen by reference to Fig. 1 that the
B? is grounded at one pole and con~

nected at the other pole with the sleeve-
strand of the cord-circuit through conductor
19. This trunk-relay will therefore be oper-
ated by current from the live pole of the bat-
tery B? at the A exchange over conductor 19,
sleeve-strand of the cord-circuit and sleeve-

conductor of the trunk, and through the -

trunk-relay to ground. When the called

' subscriber responds and the tip-relay oper-
ates, as before described, a strand 37 closes

on its front eontact which is connected with

‘the tip-condudtor 35 of the trunk-line and

therefore completes the metallic circuit of the
outgoing end of the trunk. The trunk-relay
is therefore included in this metallic portion
of the circuit; but as it is of low resistance tt
does not prevent the tip-relay in the A cord-
circuit from operating. The operation dii-
fers from that described heretofore m that
the trunk-relayv is first operated over ground
and remains operated during conversation of

the connected subscribers when the outgoing

end of the trunk is closed. The operation of
a disconnecting-lamp in this form of the in-

vention does not depend upon the comple-
tion of the circuit through the back contact

of the tip-relay armature, but is completed
directly through the armatures of the trunk-
telay and of the sleeve -relay, as shown, a

conductor 59° leading directly from the back

contact of the armature of the trunk-relay to
the conductor 52, extending between the
spring 57 of tip-relay and the forward con-
tact of spring 51 of the sleeve-relay. Other-

‘wise the operation is the same as previously

described and will be understood without
further description. = L

- Fie. 4 shows still another modification in
which the trunk-relay instead of being short-
circuited absolutely, as in Fig. 1, when the
tip-relay r® operates in response to the answer
of the called subscriber is short-circuited
through the extra low wound relay r'*, which
has one side permanently connected with the

jC
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go

95

100

105

110
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forward contact and armature 37 of the tip-

relay r® and its other side permanently con-

nected upon the sleeve side of the winding of
the trunk-relay »”. This relay r is of sufh-

130
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ciently low resistance to permit the opera- |

tion of the tip-relay of the A cords and the

operation of the supervisory signal connectéd

therewith. When this auxiliary relay %
operates, it.cuts into circuit a low-resistance

winding placed upon the trunk-relay, said :
‘winding being in a ground branch contaming !

&‘he tip-relay 78 when the relays are operated.
he

The further operation of the system 1s ap-
parent from the drawings and is the same as
that heretofore described. The pilot-relay
and the other testing - signal operate in the
same manner as in the previous figures.
Fig. 5 shows a trunk differing shghtly
from Fig. 4, in which the auxiliary low-resist-

“ance relay 1s omitted and the low-resistance

20

winding upon the trunk-relay is connected

in the short circuit of the high resistance

‘when the tip-relay operates. The operation
of the system is thought also to be apparent |

and is not specifically described. The pilot-

25

- ferred to, it will be understood, may and in.
practice usually are one and the same, or
they may be the common office return, al-
though it is found by experience that 1t 1s.
necessary to place a dead ground upon one
‘side of the common battery. This ground

30

35

. 40

- of the desired or usual dimensions.

45

relay and the disconnecting-lamp, as well as
the. ringing-lamp, operate over circuits cof-

- responding to those of Fig. 1.

he ground connections heretofore re-

connection may be placed at the o&)posite

pole of the several batteries Instea

ent to those skilled in the art; _
The pilot-relay may have one and one-half

ohms resistance and the other parts may
Having thus described my invention, what

I claim, and desire to secure by Letters Pat-

ent, 1s— R |

adapted to be united to a calling-telephone
line at its outgoing end and a called -tele-
phone line at its incoming end, of a plurality

of relays at the latter end of the trunk, a sig-

naling-circuit * controlled by said relays, a

source of current and a signaling device in
said circuit, means whereby sald circuit magr
~ be void of current when no signal is displayed,

55
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a portion of the said signaling-circuit on one

side of the said source being used only for

signaling purposes whereby it.and the said

source may be common to a plurality of sych
trunk signaling-circuits, and a pilot signaling
device in said portion, substantially as de-
scribed. | o - |
2. The combination with a trunk-circuit

'adapted to be united to a calling-telephone

line at its outgoing end and a called-telephone
line at its incoming end; of .a plurality ofre-
lays at the latter end of the trunk, one adapt-

ground branch of the tip-relay r* is nor-.
mally completed through the back contact of
the armature of the auxiliary magnet. 7. |

of as
‘shown in.the diagrams, all of which is appar-

be

1. The combination with a trunk-circuit

ed to be actuated by current over the -o’ﬁt-‘

going end of the trunk and another over the
incoming end; a signaling-circuit for the

trunk having alternate branches controlled
by said relays and closed thereby whenever
the first or second named relay is energized

alone; a source of current included m said
circuit, a signal actuated whenever the cir-
cuit is closed over either branch, a portion-of
the said signaling-circuit on one side of the

source of current being used in said circuit

only ‘whereby said portion and said source -

may be common to a plurality of such trunks,

‘and a pilot signaling device located in such

portion, substantially as described. -

- 3. The combination with a trunk-line, of a
cord-circuit to connect with its outgoing end,
and a called-subsecriber’s line having only two
wires extending throughout the mulitiple

switchboard with which its incoming end
may be connected, a disconnect-signal for
‘said incoming end, means operated by cur-
‘rent flowing over a portion of the talking-cir-

cuit when connection is made with the called
line for closing the circuit of said signal at
one point, and further means operated by

30

90

and during the ‘connection of said cord-cir-

cuit with the trunk for opening the:circuit
of said signal at another point, one terminal
of said signal being free under-said latter con-
dition, substantially as described. '

-4, The combination with a trunk-line, of a
cord-circuit to connect with its outgoing end,
and a called-subscriber’s line having only
two wires extending throughout the muilti-
ple switchboard with which 1ts incoming end
may be connected, a disconnect-signal for

“said incoming end, means operated by cur-

rent flowing over a portion of the talking-
circuit when connection is made with the
called line for closing the circuit of said signal
at one point, and further means controlled
by current sent over the trunk-circuit when

the cord is connected therewith for opening -

the circuit of said signal at another point,
whereby said signal can only be operated
when the cord-circuit is disconnected from

| the trunk, one terminal of said signal being

free in said latter position, substantially as
described. . -' -

"~ 5. The combination with a Jtrunk—line;, ofa

cord-circuit to connect with its outgoing end,
and a called-subscriber’s line having only
two wires extending throughout the multiple

switchboard with which its incoming end
.may be connected, a disconnect-signal for

said incoming end, means actuated by cur-
rent flowing over a part of the talking-circuit
when connection is established with tﬁe called
line for closing the' circuit of said signal at

one point to place it in condition to operate,
and further means operated by the connec-

tion of said cord-circuit with the trunk for
opening the circuit of said signal at another
point, rendering the same inoperative with-

95
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120
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out placmg a shunt a,bout sald sxgnal sub-
stantially as described.
6. The combination with a trunk-line, of a

~ cord-eircuit to connect with its outﬂ*omg end,

S

10

- 20

30

35
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and a called-subscriber’s line having oan
two wires extending throughout the mult;mle

switchboard with which 1ts incoming end.
may be connected, a disconnect-signal for |

sald 1ncoming end, a relay actuated by cur-
rent flowing over a portion of the talking-
circuit for closing the circuit of said signal at
one point and placing it in condition to op-
erate, and a trunk-relay at the incoming end
of the trunk adapted to be actuated when a
connection is established between the cord-
circuit and the trunk to open the circuit of
sald signal at a second point, rendering the
same inoperative without placing a shunt
about said signal, substantially as described.

7. The combination with a trunk- line, of a
cord-circuit to connect with its outgomg end
and a called-subscriber’s line having only

two wires extending throughout the multiple
switchboard with whmh 1its incoming end. |1

may be connected a disconnect-si ﬁnal for
said incoming end, a relay actuated over a
portion of the talkmm(ﬂrcult when connec-

tion is made with the called line for- closing
“the circuit of said signal at one point, and a
trunk-relay at the incoming end of the trunk

actuated by current from the cord-circuit
when the cord is connected with the trunk to
open the circuit of said signal at another
point, one terminal of said signal being left

free under said latter condition, and a pilot-

relay adapted to be actuated in series with
said si na,l , substantially as described. |

8. The combination with a trunk-lime, of |

a cord-circult to connect with its outgom g
end, and a called-subscriber’s line having only
tWo Wwires extendirg throughout the multiple

~switchboard with which its incoming end

- may be connected, a disconnect-signal for

50
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said incoming end havmﬂ' its circult closed

by current ﬂowmo' OVer 4 portlon of the talk-

ing-circuit when a trunk is connected with
the called line, and means depending upon_

the conneetlon of the cord with the trunk to

again open the circuit of said signal at an-
point, the contacts in the circuit of

other
sald 51gnal bemg both on the same side of the
signal, and a pilot-relay connected in series

with a plurality of said 51gnals substantially

as described.

9. The combination with a trunk-line, of
a, cord-circuit to connect with its outgomg
end, and a called-subscriber’s line having only
two wires extending throughout the multiple
switchboard with which 1ts incoming end is
connected, a disconnect-signal for the in-
coming end of the trunk, and a pilot-relay in

series with said dlsconnectp signal, means op-

841,747

erated over one side of the ta,lkm g-circult to

close the circuit of said signal when the trunk

is connected with the called line, a trunk-re-
lay also at the incoming end of the trunk

actuated when the cord-circuit is connected '_

with the trunk, the said trunk-relay serving
to open the cireuit of sald signal at a-second
point when the cord is connected with the
trunk, and to close the same when the cord-
circuitis disconnected therefrom, the contacts
of said signal-circuit being- both on the same
side of the signal, whereby a plurality of said
signals associated with different trunk-cir-
cuits may be connected in series with said
pilot-relay, substantially as deseribed.

10. The combination with a trunk-bine, of

a cord-circuit to connect with its outgomg
end and a called-subscriber’s line with which

I 1ts mcommg end is adapted to be connected,

a guard-signal for the mmcoming end of the

trunk, means to close the cir cu1t of said sig-

nal by current flowing over the two limbs of
the trunk-line in series when the cord-circuit
1s connected with the trunk, and further
means actuated by current sent over a por-

tion of the talking-circuit when the trunk is

connected with a called line tor opening the

circuit of said signal at another point, the

said points being located in the s1gn{1l-cu cuit
on the same side of said signal, and a pilot-
relay permanently connected in series with
sald mgnal substantially. as described.

The combination with a trunk-line, of
a cord circuit to connect with its outﬂ'omg
end, and a called-subscriber’s line with which
its mcommg end 1s adapted to be connected,
a guard-signal for the mcoming end of the
trunk, a relay adapted to close the circuit of
said s1gnal at one point, and adapted to be
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actuated ovéer a portion of the talking-cir-
cuit when the incoming end of the trunk is

connected with the called-subscriber’s lme
sald relay having its coil out of the path of

voice-currents, a trunk-relay connected with

the outgomg end of the trunk and adapted to

be actuated by current flowing over the two
hibs of the trunk-hne in series when the

cord-circuit is connected with the trunk, and

adapted to close the circuit of said mgnal at
a second point, and means for actuating said

signal when the first-named relay is deéner-
gized and the trunk-relay is energized, the

contacts in the circuit of said'signal bemﬂ'
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both on the same side of the signal, and a

pilot-relay permanently connected.in series

with said signal, substantially as described.

Signed by me at Chicago, county of Cook,
State of Illmms this 1st day of Jul - 1902.
- H. G WEBSTFR
Wltnesses
| W W. DEAN
. Beper.,
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