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" Be it known that.I, HarorLp D. ‘STR(’)iJD; 2

citizen of the United States, residing at Chi-
~ cago, in the county of Cook and State of 11h-
nois, have invented a certain- new and useful -

Improvement in Telephone-Exchange Sys-

* tems; of which the following is a full, clear,
. concise, and exact description, reference be-

‘10

20

ing had to the accompanyin,* drawings, form-
.in%la part of this specificatiorr: -~ .
. My invention relates to telephone - ex--
~ change systems, ‘and has for its object the
provision of improved means whereby sub-

scribers may be brought into communication.
" The invention contemplates the provision

“of boards or sections of boards to which sub-

scribers’ telephone-lines extend at some of

‘which connections. may be partially: com-
pleted, while at the remaining sections the

connections may be completely established.
Generally speaking, the preferred embodi-
ment of .one feature of my mvention consists

" in connecting each subscriber’s line with two

divisions of a board, providing line-signaling
means-at one of the said divisions to enable

the subscriber to initiate a call and connect-
ing means extending between the divisions
~ of the board, in combination with means for.

~ conveying “intelligence between these divi-

30

sions, so that an operator at one division of
~ the board may form a continuation. of the

~ subseriber’s: telephone-line to the other divi-

35 o S | o
~_ Another feature of my invention may be

~ generally stated to consist in a telephone-ex-
change system in which subscribers’ lines ex-
~ tend from substations to an exchange, where
“the lines are divided up into a number of
~ groups, in combination with means whereby
o subscriber whose lineis in one group may
“in sending in a signal indicate to the operator
‘a particular group containing the line of an-
other subscriber with whom connection is de- |
" sired, switching apparatus being interposed
between the groups and provided with means

40
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- gence between the groups, whereby the gper-

50

“s'on of the board, at which latter division the
connection between the subscribers may be

completed..

for conveying signals or other form of intelli-

ators at these groups may cooperate in eftect-

1 tion the last featare thereof is preferably em-
ployed in connection with telephone-exchange

systems in whieh the subscribers’ lines n-ad-
dition to being divided into groups are also
each connected to two divisions of the board,

pleted, and the remaining division constitut-

ing thé connecting-division, where the con- -

33

‘one division constituting an answering divi-
sion, where the connection is partially com--

6_0 |

neotion between the subscribers is finished. -

scribers’ lines two duplicated groups of con-
nections at the exchange. .In other words,

being connected in multiple, one spring-jack

division of the board and the other upon the

“Thus thers are for each set -r group of sub-

each subscriber’s line1s connected at the ex-
change to two. spring-jacks, the spring-jacks

‘being located upon the answering section or '
: 70

‘connecting-section of the board. Hach sub-. -

operator the particular group of lines among

cluded. .

‘appliances to be employed in the cord-cir-
cuits extending between the divisions of the

‘tion controlled by the subscribers” apparatus
and by the cord-connecting apparatus, the
‘magnets of the supervisory signals being pro-

ties are in econversation, so that the impe-
dance thereof is removed from the circuit by

' the oppositely-acting coils of the differential
winding and the signal is maintained quies- -

cent at the same time, one of the coils being

seriber is preferably. provided with a device
by which a selective device at the exchange

provision of improved supervisory signaling.

may be operated to indicate to the answering -
- which the called-for su seriber’s line 1is in- 7 ”
My _inventioh_i -cbnfemplateg , furt]jer,- the |

8¢

board that may be.included directly in the
cord-circuit and have their operative condi-

vided with differential coils, which are both -
preferably included in circuit when the par-

90 -

cut out of the circuit when the signalis tobe

conveyed, leaving the remaining coil to act

tion of a signal corresponding thereto.

“of the board, whereby the operator in select-

G5

alone, which thereupon may effect the opera-"

~ T also provide means, in combination with '
the connecting cord -circuits extending -be; -
tween the answering and connecting sections.

104

ing a plug of the co}*d;-circu_it extending to the -~
particular connecting-section where the con- -

n the preferred emb odimeﬁtbf mymven- i _necti_(m is to be cémpl'eted may effect the op-

in% a complete connection. .
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eration of a signal at the connecting-section | ter more fully set forth, the subscribers’ lines

to enable the operator at the latter section to first extend to the connecting-sections of the

select g corresponding plug, so that tbrough | board and thereafter to the answering-sec-

the agency of these selectod plugs at the an- | tions; but I do not limit myself to this ar-

swering and connecting sections complete rangement. | 70

connection may be effected between sub- Referring particularly to Fig. 1, the sub-

scribers.  The' cord - circuits extending be- | scribers there illustrated have their lines (in
tween the answering and connecting sections | this case each having two limbs) connected

of the board are also preferably provided at | at the connecting-board sections with the

to the answering-section with an additional | line-jacks @ @ @, which line-jacks in turn are 7g

~ plug,so that the operator at that section may | connected to the Jacks at corresponding an-
complete a connection if the called-for sub. | swering-sections, the jacks at the connectin e
scriber is in ‘the same group with the calling | board A being connected with the Jacks at

‘subscriber., - | the answering-board A, the jacks at the con-

t5 1 will explain my invention more fully by | necting-board B being connected with the 8o
reference to the accompanying drawings, in | jacks at answering-board B, the jacks at con-
which— ' o necting-board C being connected with the

~_Xigure 1 is a general diagrammatic view | jacks at answering -board C, and so on
1llustrating a number of substations, one be- throughout the series. There is located at

20 Ing shown connected with an answering and | each of the answering-sections a selective 8s

- a connecting station, while the remaiuder | signaling appliance b for each subseriber’s
are shown connected with the connec¢ting- | line which is normally connected with both
sections., Fig. 2 is a general diagrammatic | limbs of each line. Each selective device
view- illustrating the multiple arrargement | comprises in one embodiment of the inven.

25 of.each pair of sections, each pair including | tion an operating-electromagnet e, through go

~ an-answering and g connection section, 'an§ t which impulses.of current may be intermit-
the disposition of a number of cord-circuits | tently sent by suitable apparatus at the sub-
between the answering and connecting sec- scriber’s station to be hereinafter deseribed.
tions. Fig. 3 is a detailed view of one form | The armature of the elecfromagnet is pro-

30 of selective line -signaling appliance to be | vided with a pawl f, that may upon each at- 05

~ Operated by each calling subscriber, each | traction of the armature rotate a ratchet-
line having such an apphance. Fig. 4 is a | wheel g one step, the ratchet-wheel having
plan view of the character-wheel Ulustrated | fixedly secured thereto character-wheel A,
in HFig. 3. Fig. 5 is a view illustrating the upon which letters or other suitable charac.

35 mechanism located at each subscriber’s sta- | ter devices AT UB, 40, &e., may be pro- 1oa
tion for operating the selective device at the | vided. A detent 1 prevents backward rota-
exchange. TFig. 6 is a plan view of part of | tion of the ratchet-wheel after esch forward
the mechanism illustrated in F 1g. 5, showing | actuation thereof upon attraction of the

~ a-detent mechanism that may be employed. | armature connected with the pawl. The

40 Fig: 7 shows a modified form of cord-circuit | longer line-spring of the jack is preferably 1oz
and apparatus. o . : provided with a cam-block k', that engages
- Like parts are indicated by similar char- | the inclined end of the armature when an
acters of reference throughout the different operator engages a plug with the said line- .
figures. SR spring, which cam-block upon descending

45 - In Fig. 1 T have illustrated six substations | serves to release the pawl f from engagement 110

| belonging to distinct groups. Station A 100 | with the ratchet-wheel ¢ and at the same
may belong, say, to a group ot three hun- | time thrusts the detent 2 to one side to per-
dred lines that may be connected first to a | mit the character-wheel to be restored to its

- board A, Figs. 1 and 2, being the connecting- | normal position. | | o

50 section of the switchboard, and then to a The device that I preferably employ at the rxs
switch in group A at the answering-section | subscribers’ stations for effecting the step-
of the switchboard. Subscriber B 66 may | by-step operation of the selective device at
iikewise be one of a group.of three hundred | the exchange is illustrated in Figs. 1, 5, and
also having duplicated connections at the | 6. I have illustrated a switch kc, that is nor-

55 exchange, each line of this group having one mally included in an open bridge ‘between r2s

- connection at the board B and at answering .| the sides of the telephone-line, this switch
group B. The same with reference to suh- engaging as it is rotated a plurality of con-

seribers C 99, D 81, E 93, and R 76, each of | tact-buttons (marked “A,” “B,” «(, e,

which may be one of a group of three hun- | “B, 7 “K,””) which are electrica,ily connected,

60 dred having similar connections at the ex- | but between which sufficient space exists so 125

change. . Thus each line is provided with two | that the arm % in passing over the buttons
spring-jack connections at the exchange— | will successively complete and open the
one at an answering-section and the other at bridge connection between the sides of the’
the connecting-section. Because of peculiar telephone - line, -and thus correspondingly

05 test-signal apparatus, which I will hereinaf- | effect a step-by-step operation of the relay- 130

1




magnét e to'_preseﬁt the propér-'characmter to i
the operator to be seen througn the opening
I. Thus if subscriber A 100 is a calling sub-

scriber and desires to be brought mto com-

wheel to cause the character “F’’ upon the

10 said wheel to appear before the opening /.
. The ‘answering operator thereupon will pro--
ceed to have the connection completed, as

will.be hereinafter set forth.  In order that

the switch & may not be released until the
answering operator has plugged into the jack
of the calling subscriber, I provide a detent

m, which is brought into engagement with
 the -eorresponding tooth carried upon the

~ switch ¥ when said switch 1s in electrical COn~
nection with-the corresponding button, this

engagement of the detent m with the switch
k being effected by the actuation of the de-
tent m by the electromagnet n, that is 1n-
- cluded in-the same bridge with the switch-

25 arm and the contact-buttons. This electro-
| magnet n is deénergized when the operator-
 at the exchange plugs into the calling sub-

~ seriber’s jack, the circuit including the said

© magnet being opened by the renhoval of the |

line-springs of the jack from their back con-

tacts. A suitable signal may be conveyed
 to the calling subscriber when the answering
operator plugs in, which may be.in the form
of .a signal-bell o, that may be impinged upon

‘33 by the switch-arm % when the electromagnet
" m is deénergized. - The signal o, which may.

. be either a visual or audible signal,”is pro-

S 8i6185

‘hich terminates in a connecting-plug at the

i

connecting-section F, inserts the answering-

indicator r at the connecting operator’s
board. This signal » preferably has its elec-

tromagnet -provided with "differential coils,

plug p into the cailing subscriber’s jack, and
§ by that act effects the operation of a suitable
“munication with a subscriber of the ¥ group {
the subscriber A 100 will move the switch-
~ arm % to the button ‘“‘F,” thus effecting six

‘steps in the revolution of the character- |

Jo

one included in the tip-strand and the other

| in the sleeve-strand.. When both of the dii-

ferential coils are included in the cireuit, the

core of the electromagnet is not energized
and no signal is effected. "The coil 7" 18 nor-
mally included in ¢ireuit with the tip-strand

of the trunking cord-circuit and with asignai-
conductor s, in which latter conductor are in-

5

8o

¢luded the plug-seat switch-contacts s’, that

tacts s* at the answering-section, which are

‘normally separated when the terminal an-
swering-plug is in its seat. A battery i,

which may also furnish current for the trans-

‘mitters at the substations, is included in se-
ries with suitable impedanece devices, which,
together with the battery, are included m

bridge between the strands of the cord-eir-

ed with the said bridge conductor, so that

when the answering-plug p 1s removed from-
its seat the eircuit of the signaling-conductor

s'will be completed by the closure of the con-

are closed when the connecting-plug 1s.in 1ts
seat. ‘This signal - conductor meludes con-

00

cuit. -The signal-conductor:s is aiso connect- |

05

tacts s?, so that the indicator r will be oper-
“ated to indicate to the connecting operator

that a connection is to be established. “The. -
| connecting - operator thereupon withdraws
the connecting-plug from its seat and at the
same time includes her telephone set ¢’ in cir-

| R o148

cuit with the cord-circuit and the celling
subseriber’s apparatus and thereupon estab-

lishes the connection that is desired. 'The 1oy
connecting operator in removing the connect--
) o | ing-plug from its seat separates the contacts

- There is-located at- each answering-board | &', so that the same signal device which was
‘section a number. of answering-plugs %) '

vided to inform the subscriber that s con-
nection is about te be-completed, whereafter |
40 the calling subscriber may remove his tele-
- phoue from its switch-hook and give his or-
~der to the:connecting operator. = . o
| _ p, de- | operated to inform the connecting operator
signed for insertion within the jacks of call- | 1s thereafter placed in condition to serveas a 11¢
ing subscribers, which. answering-plugs are clearing-out mdicator ‘to notify the connect-
g operator to disconnect when the sib-

conneéted with connecting-plugs p’, located 58 0 >t when
scribers are through conversation. " The con-
necting operator thereupon inserts the said

at the connecting - seetions. of the switch-.
connecting-plug into the jack of the called 115

- “boards.. Although there are.in this instance
g0 six groups of answering-sections, there are | cC 4 |
subscriber, which may be, for example, ¥ 76 of
the group F. There are located ‘at the an-

but five connecting-plugs at the connecting-
séctions of the switchboard, as the answering | - are _
operator may compléte copnéctions between swering-section of the switchboard two clear-
“subscribers where the ¢alled subscriber has | imng-out indicators u u, one on each side of the
his line in the -same group with the calling | bridge conductor, including the battery i,
' ‘ which indicators are each provided with dif-
ferential coils through which current from

subscribers’ line. 1In order that the answers

ing ‘operator may, effect this connection be- | 1 _ ._ .
the battery ¢ flows in opposite directions, as1t.
also flows in opposite directions through the .

~tween subscribers of the same group, addi-
~ tional plugs q ¢* ¢* ¢ ¢* are connected in mul- ‘ CLI0NS | .
termi’ coils of the indicator » during the time that 125
subscribers are in.conversation. The mdi-

50 tiple with the terminal plugs of the cord-cir-
cators 4 u act as supervisory indicators; so

~ ¢ait. - The calling subscriber- having oper-
ated the step-by-step selective device of his | _
' ' gTOU that the answering operator does not with-
draw the answering-plug until both signals -

" line to indicate the group—say. gr{m}j F—in.
0 L)
are operated toindicate that both subscribers 3o

55 120

~ which*the called subscriber’s line is cated,
~ f3-the. ﬂnswermg"_.operaator,?s__el'egts a cord-circuit’

——

-



- stance 1 the tip-strand of the cord-circuit,
and circuit is closed through these operating- |
~colls irom the ground u? the battery ¢, the

2

have restored their telephone-receivers. The |

operating-coils 7" «' 4’ are included in this in-

tip-strand of the trunking cord-circuit, the

‘operating-coils of the signals, thence to the

tip sides of the telephone-lines to the switch-
hooks and the normally grounded contacts
engaging the same.. If a connection is to be
completed between subscribers of the same
group, 1 prefer to employ a cam-lever v, that
may be operated to separate the switch-con-
tacts s* to prevent the same from being closed

upon the removal of the answering-plug, so

that the operator at the connecting-section of
the board w.li not receive a false signal.

In order to prevent the operators at any of |

.~ the connecting-boards from effecting a- con-

- 20

40

nection with a called subscriber who may be
connected - with another subscriber at the
same answering-section, I provide testing ap-
pliances w at the connect ag-boards, which

may be included serially in one side of the

telephone - line extending from each sub-
scriber’sstation to the answering-board. This

‘test-indicator is preferably in the form of an

electromagnet provided with a small shutter
that may project slightly before the opening
of the corresponding spring-jack when the
corresponding line is in use at the answering-
section, this indicator then receiving cur-

rent from the battery ¢ If the line is not

busy, there being no current through the indi-
cator w, no busy sign will be manifested.
Referring now to Fig. 7, T will describe an
umproved form of cord connecting apparatus
that may be used in connection with the sys-
tem iliustrated in Figs. 1 to 6, inclusive, or in

connection with ordinary switchboards or

- single boards. Two telephone-linesfrom sta-

45
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tions A 100 and A 96, extending to the same
board, are illustrated, and the plugs p and q
are inserted within the jacks of these lines.

The sleeve-strand of the cord-cireuit includes

the operating-cails %’ of the supervisory sig-
nals % w, while the tip-strand includes the
counteracting coils 4. The battery ¢ is in-
cluded 1n a bridge between the strands of the
cord - circuit and between impedance -coils

also mcluded in the same bridge. The sleeve-

strand of the cord -ecircuit includes also the
nelices of magnets w’ w’, whose armatures are
provided with plug-seatsw*w? whieh, through

the agency of the seated plugs, remove the
other endsof the armatures from contact-an-.

vils w?, that constitute the terminals of a sig-
naling-conductor w*, connected with the bat-

tery ¢ When the circuit is open at a sub-
scriber’s station by the telephone being upon

its switch-hook thereat, the armature of the
corresponding electromagnet will  be per-
mitted to fall against its contact w®, where-
upon eircuit will be closed through the cor-

responding operating-helix u’ to effect the |

518,186

actuation of the indicator w, which is per-
mutted because the counteracting coil 4?2 is in-

cluded in open circuit on account of the posi-
tion of the switch-hook at the corr_es]fonding
cubscriber’s station. Thus a control of the

supervisory signals may be effected without
grounding the system at the subseriber’s sta-
‘tion or at the exchange. - Instead of locating

the mdicators in the strands of the cord-cir-
cutt they may be replaced by signaling-

70

75

lamps ¢ 2, included serially in the conductor - -

w* where desired. The simple cord - circuit
illustrated in Fig. 7 may be brought into
trunk connection with a connecting-plug at a
distant section of the switchboard by having
an answering-plug ¢ inserted within a trunk-

mg-jack 4. |
I have not deemed it essential to describe

in detail any particular form of telephonic
apparatus at the substations. I have shown

at station A 100 a bell ¥/ included between

the sides of the telephone-line with a con-
densery®. The transmitter z may beincluded
in series with the telephone-line when the
telephone -receiver 2’ is removed from the
telephone "switch-hook 2z, the arrangement
being such that when the telephone-receiver
is upon its hook the sides of the telephone-
lme are not conductively connected, the con-
denser being the preferred means employed
for preventing a flow of current over the tele-~
phone-line when the substations are idle.

It 1s obvious that changes may readily be
made in the preferred embodiment of my in-
vention herein shown and particularly de-

80
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scribed, and I do not, therefore, wish to be

limited to the precise disclosure of the inven-
tion herein set forth; but, o

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— =~

1. The combination with telephone-lines

| extending from subscribers’ ‘stations and

passing serially through two boards at the
exchange; each line having a switch connec-
tion with.each board, of trunk - circuit con-
nectlng meansinterposed between the boards,
line-indicators at one of tlie boards, test-in-
dicators associated with the telephone-lines
at the other board, a source of current for

1085

110

TI§

the trunk -circuit, and means whereby the

sald test - indicators are operated by said
source when the trunk - circuit is connected
with the line at the first board, connection of
sald circuit also mechanically causing resto-
ration of the line-indicator.

2. The combination ‘with telephone-lines
extending from subscribers’ stations and pass-

ing serially through two boards at the ex-

change, each line having a switch connection

. . . I3
~with each board, of connecting means intef-

posed between the boards, line-indicators at
one of the boards, test-indicators associated
with the telephone-lines at the other board,

and means whereby the said test-indicators

12¢C

125

130



- Insertion of plugs, connection of said connect- .

ing means with the line also causing mechan- E’om subscribers’ stations to different boards

.. 10

816,135

are opemted when théalinés ,ﬁt_thelﬁrst bo.ard T

are connected with the- connecting means;

‘the said test-indicators being located. to the
‘rear of the plug-openings
-signal before the plug-openings when the cor-

and presenting a

responding line is busy to guard against the

ical engagement with- the  Ime-indicator to |
cause restoration thereof substantially as de--
- scribed. 5 - - |

L

3. Ina trunking cord connection, the com-

~ bination with the strands of the trunk-cord,

35

of an indicator at one terminal of the trunk--
ing connection having a controlling-electro-
magnet provided with differentially-wound |
colls, means at the other terminal of the trunk-

- Ing connection for closing circuit through one
- of the said coils to effect an operation of the

20

said indicator, and-means at the first afore-
sald terminal of the trunking connection for.

 nullifying the magnetizing effect of the said

-~ .of an indicator at one terminal of the trunk-
‘Ing connection having a controlling-electro-
magnet’ provided with djfferentially-wound
~coils, means at the -other terminal of the
trunking connection .for: closing - circuit-
‘through one of the said coils to effect an op--
eration of the said indicator, and means at
-the first aforesaid terminal of the trunking
gnetizing ef-.
erential coils |

30
35

.4'0

“connection for nullifying the ma

~of the :controlling - elect: |
- cluded in opposite sides of the said cord-cir-
~cuit, substantially as desecribed.

. winding, substantially as described. |
4. Inatrunking cord connection, the com-

bination with the strands of the trunk-cord,

fect of the said winding, the di

electromagnet ‘being in-

5. Inatrunking-cord: co'nﬁecti{m y the- com-
bination with the strands of the trunk-cord ,_'

~ of an indicator at one terminal of the trunk-

55

-Ing connection having a controlling-electro-

magnet provided with differentially-wound |

-+ colls, means at the other terminal of the trunk-
45 Ing tion for e | :

~ of the said coils to effect an operation of the

said indicator, and. means. at the first afore- |

ing-connection for closing circuit through one

sald terminal of the trunking connection for

- opening the circuit including the said wind-

ing, substantially as described. =

6. The combination with telephone-lines

extending from substations todifferent boards

of the exchange, of a trunking cord-circuit

interposed between the said boards and pro-
vided with terminal plugs, two signals, one at
each terminal of the cord-circuit, each sienal

- magnet having differentially-wound coils in-

60

cluded 'in opposite sides of the cord-circuit, a
> signaling-conductor, and plug-seat -switches

~operated by the terminal plugs, the plug at

- - one terminal of the cord-circuit, Serving to
~close circuit. through a single op erating-coil
‘of the controlling-magnet at the other ter-

minal of the cord-circuit, while the terminal

—-

————

sihstantially as described:

7.0 In g t-elepho;le'-.exch&ngé Systém, the

combination with telephone-lines extending

t"the exchange, of a trunking cord-circuit
at the exchange provided with three signals,
each having a controlling-electromagnet hav-
‘ng differentially-wound coils; the coilsof each

5

plug at the latter end of the trunking cord-
circult serves upon its removal to effect an
~operation. of the switch controlled. therebf? |
1 to open the circuit including the said coil, -

70

75

magnet being included in opposite sidesof the
cord-circuit, two of the said signals being lo-

cated at one of the terminals of the cord-cir-

-cuit, while the remaining signal is in¢luded at
| theremaining terminal of the cord-circuit ;and
‘a source of currentincluded betweenthe mag- -
‘nets of the signals at one terminal of the cord-

circult and 1n bridge between the sides of the-
~cord-circuit, substantially as described. -~ -+ -
i 8.1In a telephone-exchange system, the:
| combination with telephone-lines e}itendin% |
from subscribers’ stations to an-exchange, of
& cord-circuit for connecting subscribers for -
~conversation, indicators for the cord-circuit,
two electromagnets having their armatures -

provided with plug-seat switches adapted to
| receive the terminal plugs of the cord-circuit,
-8 signaling-circuit including the said indica~
‘tors, .and switches controlled by the arma-

85

90

05

tures of the said electromagnets, the said: a

| Plugs in engaging the seats provided uponthe .
‘armatures serving to open the signaling-cir-.

cuit, the cireuit through the electromagnets 1
“being controlled by the apparatus at the sub- .
-stations, whereby circuits through the said. -
| indicators may be closed .and opened while.”
| the plugs are in line-jacks, substantially as

deseribed. - - T
9. In an operator’s apparatus, the combi-

105

nation with an electromagnet of an armature, -

“of a plug-seat provided in the armature for
recelving a plug, and a switch-contact opera-
tively associated with the said armature, sub-
stantially as described.. - B

_10. In a telephone-exchange system, the
combination with telephone-lines extending

irom subscribers’ stations to different boards
at the exchange, of a trunking cord-circuit

intervening between the boards;, the said

trunking cord-circuit being - provided. near:
one terminal thereof with two connecting- -
plugs, whereby a connection may be com-
pleted between: subscribers whose lines ex- 120
- - 1 | tend to the same board, the other end of the '
being provided with a controlling - electro-

trunking  cord-circuit - being provided with -
suitable - connecting. means, whereby sub- .

scribers’ lines extending to different boards
‘may be connected for conversation, a signal
located at the latter end of the trunking cord- o
circuit, a switching device controlled by one

125

of the plugs at the first aforesaid end of the o

trunking cord-cireuit to effect the operation '
| of the said signal, and means for preventing
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-thg operation of the said s'vi?itchilng device

when lines extending to the same board are

- to be umited for conversation through the

agency of the said pair of connecting-plugs
at one terminal of the cord-circuit, substan-

tially as described.

[0

11..In a telephone-exchange system, the |

combination with telephone-lines extending
from subscribers’ stations to an exchange,
each line passing through a connecting-board
and-terminating at an answering-board, of a
spring-jack at each board connected with the
line, and an indicating-signal at the connect-

- ing-board normally connected with the

30

 combination with telephone-lines extending
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nected wit

spring-jack thereat and with the line, the in-

sertion of a plug in said spring-jack serving
to mterrupt the line and to disconnect said
signal therefrom, substantially as described.

12. In a teleph.ne-exchange system, the
combination with telephone-lines extending
from substatisns to an exchange, eich line
passing through a connecting-board and ter-
minating at an answering-board, of spring-
jacks and plug-openings at each board con-
Esaid ines, and 1ndicating-signals
at the connecting-board included seérially in
the lines and normally connected with the

spring - jacks, each signal serving when the

‘subscriber telephonically connects himself
with the corresponding line to prevent-the in-

sertion of a plug into the corresponding plug-

opening, substantially as described.

13.« In a telephone-exchange system, the

fromm subscribers’ stations and passing se-
rially through switchboards at the exchange,

of a trunk-circuit between the switchboards

for uniting subscribers for conversation, dif-

ferentially - wound - electromagnet - signaling
mechanism included 1n said trunk-eircuit,

and means _independent of the switchboards
and telephone-lines for causing actuation of
sald signaling mechanism for conveying in-
telligence between the operators at said
boards. - '

14. In a telephone—exchang‘é system, the |

combination with telephone-lines extending

from subscribers’ substations and passing se--
rially through switchboards at the exchange, |

ﬁ
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for uniting subscribers of one board with sub-
scribers of the other board, differentially-
wound-electromagnet signals and a source of
current included in said trunk-circuit, and
means independent of said switchboards and
the telephone-lines for causing actuation of
sald signals to convey intelligence between
the operators at said boards.

15. In a telephone-exchange system, the
combination with telephone-lines each ex-
tending from a subscriber’s station and pass-
ing serially through two switchboards at the
exchange, of a trunk-circuit between said
switchboard for uniting the subscribersof one
board with the subscribers at the otherboard,
differentially - wound - electromagnet signals
and a sjurce of current included in said trunk-
circuit, means upon connection of said cord-
circuit with the telephone-lines and upon ac-
tuation of substation apparatus for indicat-
ing to the board operators the condition of
the line and substation apparatus, and means
in said trunk-circuit entirely independent of
the connection of said trunk-circuit with the
lines for causing actuation of said signals to
convey Intelligence between the operators at
the boards. |

16. In a telephone-exchange system, the

combination with telephone-lines each ex-

tending from a subscriber’s station and ter-
minating at a switchboard at the exchange,
of a trunk-circuit between the switchboards
at the exchange for uniting subscribers of
one board with subscribers of another board,
differentially - wound - electromagnet signals
and a source of current included.in the trunk-
circuit, and switching means associated with
the plugs of the trunk-circuit for causing ac-
tuation of sald signals independent of the
switchboards and telephone-lines whereb
intelligence may be conveyed between the
operators at the different boards.

| - In witness whereof I hereunto subscribe

my name this 14th day of March, A. D. 1901.
HAROLD D. STROUD.
Witnesses: ' .
GEOrGE L. CrAGG,
Harvey L. Hanson,

of a trunk-circuit between sald switchboards so
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