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- do all whom it may concern: | |
- - Beit kknown that I, GEorGE F. DURANT, of
- St. Louis, inr the eounty of St. Louis and State
of Missouri, have invented certain Improve- |
ments in Telephone - Exchange Systems, “of
-which the following is a specification.”
_ My present invention relates to an organi-
- zation of electric circuits and apparatus for
direct intercommunication by means of speak-
ing-telephones, in which a central station is
connected, by means of wires radiating there-.
~from, to a number of sub-stations situated at
- various points within thesurrounding district. |
- Theorganization and arrangements of the lines
- 15 and Instrumentalities in the central station
- are such that any two sub-stations within the
district may at any moment’s notice be placed |
- 1In direct telephonice communication with one.
~ another. My invention relates more particu-
20 larly to a special arrangement of the several
~clreuits at” the central station, whereby an--
- nunciators or other apparatus adapted to re-
-ceive - call-signals from sub-stations may be
- entirely dispensed with; and its object is to ;
25 provide a simple and efficient system of cir-
~ cuit construction, whereby a single listener .
‘Placed at the central station can keep watch
~ over a large-number of lines connecting with
- such a station. . '
30 1t consists, in a general wa
with a main eentral-office ground-wire, in
~ grouping a suitable number of lines together,
- andinlooping a receiving-telephone or receiv-
- 1Ing and transmitting telephones between each
35 pair of groups, so that, as hereinafter more
. particularly described, a large proportion of
~ the articulating electrical nundulations pro-

I
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, 1n dispensing

- the sub-stations must necessarily psss through
the receiver at the central office which is com-
‘mon to that group. - S
- Heretofore, and prior to this invention, sev-
- eral methods for effecting. communication be-
tween the various sub-stations whoselines con-
‘verge to the central station have been adopted.
.~ As a recognition of the prior state of the art
- 1 will here briefly describe them. By the first |
method a bell or enunciator is placed in the
- elrewit of each converging line at the central |
50 station, and any subsecriber desirous of being |
- putinto communication with any other sub- |

<N
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verging series. Each of the methods thus de-
| scribed have disadvantages which I aim fo
overcone.

ties of a great number of sub-stations depend-

scriber 1s required to give a signal by trans-
mitting an electrical pulsation and actuating

the said bell ordrop, whereupon the attending
operator connects a telephone to the line of 55

the subscriber signaling and takes his order. =
The desired sub-station is then signaled, and o

electrical connection between the two is effect-
ed, in the usual manner, by means of a switch-
board. Thesecond method, whileavoidingthe 6o

{ use of the annunciator or signal-bell at the cen-

tral station, involvesan additional or ¢ Signal 7
wire extending from the central office t0 2 num-
ber of the sub-stations with which the tele-

phones of the subseriber may be connected, 65

and which, at the central station, is connected

‘with a receiving-telephone, at which an oper-

ator i3 always listening. When this method
18 adopted, a subscriber desiring to converse
with any other switches his telephone from his 70
direct wire to the signal-wire, and, without
any preliminary signaling, repeats his order,
which 1s heard and attended to by the listen-
ing operator at the central station.  The sub-
scriber required is rung up and the two direct
lines connected together. A  third system
groups a series of converging lines to a com-

mon ground-wire at the eentral station, and

inserts the operator’s receiving and fransmit-
ting telephones in the circunit of the said com-
mon ground-wire, as shown and described in

86

| Letters Patent granted to Geo. B. Scott, Feb-
ruary 7, 1882, No. 253,316. In this system it

was found necessary to insert resistances in
each of the converging circuits, S0 as to pre-

| vent the greater part of the electrical current
trom being diverted from the central-office

ground terminal and the telephones included
therein into the remaining circuits of the con- -
90
The first method involves a large -

amount of expensive and complicated signal-
ing apparatus, and is not so economical in the
element of time as is desirable. The second is
objectionable from the necessity of the addi-
tional wire, which, besides adding greatly to
the cost of construetion, is open to the serious
objection that it makes the telephonic facili-

95

100
ent upon the good order and efficiency of a |
single wire inasmuch as, if the signal-wire is




“inany way disabled, the sub-stations connected |
therewith have no means of communicating
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with the central station. |
TIn the drawings which accompany and form
a part of this specification, Figure 1 is a dia-

oram representing the third method, herein-

 before described, and upon which, more than

10

any other, my present inventionis an improve-

ment. Tig. 2is asimilar diagram, represent- - _
| diverted through the other lines, 2, 3, 4, 5, and
-6, on the same side of the central-office tele-

ing the circuit-connections utilized in my in-
vention. Fig. 3 is also a diagram illustrating

the invention, in which the instrument-con-
nections at the central and sub stations are
‘more fully elaborated. |

~InTig. 1theseveral subseribers’ lines 1, 2, 3,

-4, 5,and 6 are shown as converging from their
~ terminal stations, where they are each united

" to a ground-wire, to a central station, C O,

25

35

40

50

55

where they are all normally united to the metal
bar a,thesaid bar, furthermore, being connected
by a wire, g, through a réceiving-telephone,
T, and transmitter T to the ground. Theobject

of so placing the central-office telephones in.
the common ground-wire is to enable the list-

ening operator there to hear any words ut-

tered at any of the sub-stations of the group.

Experience has, however, demonstrated that

when the several line-circuits are grouped In
~ this way only a small proportion of the elec- -

30

trical currents pass through the central-oftice
telephone to earth, the greater part dividing
itself between the remaining line-circuits in
direct proportion to their respective conduec-
tivities, the telephonicarticulationsinthe cen-
tral - office instruments being thus rendered
very faint and indistinet. To remedy this it

has been proposed to insert resistances in each

of the several line-circuits, so that a less pro-
portion of the telephonic currents will be di-
verted over them, a greater proportion thus
taking the route through the central-office in-

strument, causing a corresponding increasein

the loudness of the speech reproduced therein.

By my invention, however, a much more sat-
isfactory result is obtained, and the resistances

may, moreover, be dispensed with. Its prin-

c¢iple is exemplified in the diagram Fig. 2.
Two groups of lines, each constituted of as

many lines as may be desirable, are attached

at the central station, respectively, to the con-
‘duecting-bars ¢ and ¢, which form the termi-
nals of a conducting-loop, { I, the said loop
including the transmitter T and receiver T,

the former being energized in the usual man-
ner by the batteryB. Thelinesradiating from

. the central station, C O, after passing through

60

one or more way-stations, s, ultimately termi-
nate in an earth-wire at the terminal stations

123456, and so on. By this arrangement
a much greater portion of a working-current:

generated at any of the sub-stations passes
through the central-office instruments, where-
by the speech transmitted at any of the way-
stations is reproduced with much greater loud-
ness and distinetness than in the method de-

Jineated in Fig. 1. |

Tt is well known that any electrical current

having a choice of routes divides at the point

of junction, the amount passing over each be-
ing directly proportionate to its relative con- 70
ductivity, or inversely proportionate to its rel--
ative resistance. - Therefore words spoken to
the transmitter at any of the sub-stations on
any of the lines (for example, line No. 1) will
generate currents which, reaching the central 75
station, will divide, a portion thereof being

phones, while the remaining portion, after
passing as a whole through the telephones L' 50

| T at the central station, divides between the

lines 7, 8, 9, 10, 11, and 12 on the other side of
the said telephones. A “button-switeh, =, 18
provided, by which, if desired, the resistance
of the transmitter T may be short-circuited, 85

and ordinarily this would be done. In many

cases it is mot necessary to hold conversation

with the subseriber, and insuch cases the trans-

mitter T may be dispensed with altogether,
the receiver being then the only instrument 90

ineluded i the loop between the two groups
of circuits. |

~ Tig. 3 shows one way of embodying my in-
vention in a practical form. In it 1,2, 5, and

7 represent the line-cireults on one side of the 95

central-office telephones, and 3, 4, 6, and San

| equal number of lines ontheotherside. "hese

numbers are also assigned to the terminal sta- -
tions of the several lines, the intermediate or
way stations being designated by the letter s. 100
Each of the lines is grounded at G at the ter-
minal station. Intering the central office C

O, the several lines connect with the switch-
board S, which may be of any desired charac-

ter. When the form shown in the drawings 105
is used, half of the lines are, as shown, united

by metal plugs p with the metal bar d, and the

| remainder with the corresponding bar, e. A

wire, I, fastened to the bar d, leads to the re-
ceiving-telephoneT’, passesthence tothe trans- 110
mitter T, and from thence continues to the bar

e, to which it is united. A metallic loop con-.

taining the receiving and transmitting tele-
phones, or, if preferred, the former only, is
thus formed, of which the bars d and ¢ arethe 115
terminals. Thelowest switch-board cross-bar,

z, is attached to a wire, w, leading to a spring-
key, I, capable of being depressed, and also
capable of being moved horizontally round the
pivot . Byits ownresiliency the key presses 120
upward against the bridge or back contact 2,

and a wire is led from thence through receiv-

ing and transmitting telephones ¢ ¢ to the

oround: When the key K is turned on its*

pivot to the right, it may be depressed upon I125 |
‘the stud m, which, by wire z, leads to the mag-

neto-generator G, the said generator being also.
connected with theground by the wire«’. Simi-
larly, when the key K is turned to the lett, 1t
may be depressed upon thestud f, which leads, 130

by wire 7, to a pole-changer, I, the said pole:

changer also connecting with the ground by

| the wire 9/, and with the battery M B by the

wires o/ and *. By connecting any of the sub-




- seribers’ lines with the switch-bar z, when the |
- key is undepressed, any conversation passing
on that line may be heard by the telephone L
T, and, under the same conditions, when the
‘key is depressed and makes contact with the
right-hand button m, call-signals due to cur-

- rents generated by the magneto-machine &

-~ may be sent to line.” If the key is depressed
- onto the left-hand button. f, battery-currents |
constantly reversed by the pole-changer are.
" sent to line. It is not necessary that both of
~ these forms of signaling apparatus shall be

~used; but it is convenient fo have them, in or-

g

der that one can be used during any temporary

digablement of the other. As in Fig. 2, the

transmitter T’ may be short-circuited by the

. * " button-switch #. In Fig. 3 the lines 7 and 8
~are carried out to show the sub-station appa-

- other through the cenfral-office switch-board.

ratus at the stations 7 and 8. The said lines
arerepresentedas being connected with one an-

 The line entering the sub-station is attached,

25

' - posed that an operator at the central station

the signal-bell M, to the ground.

first, to the hook-switch H, and while tlre lines

are in use continues thence by the contact
point or spring e, wire ¢, receiver TV, wire ¢,

and transmitter T, to the ground. When the
lines are not-in use, the receiver hangs on the.
‘Thoolk, and the line is thus directed, by the con-

tact of thehook-lever with the point ¢!, throngh
_ B repre-
senfs the transmitter-battery.

In the operation of this system it is sup-

is constantly listening for orders at the opera-

tor’s telephone, which is normally connected

with both groups of lines. Suppose, now, sta-

 tion 7 desires tospeak withstation 8. The op-
- eration is as follows: 7 removes his telephone

40

"SIQ |

frony the hook and at once speaks to the cen-
tral station, stating his desire.
listening at telephone T, hears the order and
removes the plug of 8§ from its regular hole, in-

‘seriing it at the same time Into a hole on the

same vertical plane on the lowest cross-bar, 2.
The desived line is thus placed 1in connection

with the key K, which, being pressed, sends
- electrical currents to line and signals the re-
quired sub-station, 8. The plugsof lines 7 and

§ are then placed, as shown, on the same hori-

zontal switeh-bar, any bar except the lowest
~har, z;, serving for that purpose, and thelines
-7 and. 8 ave then in connection with one an-
other. To ascertain when the conversationis
finished, an additional plug may be placed in
the hole atthe intersection of the line-bar with
. the eross-bar z, thusattaching a ground branch

 to the united lines. By now listening at the

60

j test-telephone ', the state of the conversation-
may be ascerfained; or, in a manner well un-
derstood, I may insert a ‘‘ringing-off’’ annun-

ciator in the circuit of two connected lines,

“which shall beadapted togivea disconnecting-
 signal upon the discontinuance of conversa-
‘tion, the said signal being sent by one of the
two sub-stations concerned. -

I do not confine myself to any specific form

t thereby improved.

The operator,

.

f
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is obvious that my invention is not dependent

upon the form of apparatus employed. More-

over, although I have shown and described but

ut 70
one pair of groups of sub-station lines connect-

ed with one another through the central-office -

telephones, it is evident that I do not limit

myself to that or any other number, since any

number of pairs of groups may be arranged in
a single central station without departing from
the spirit of my invention. In the arrange-

“ment which T have deseribed I prefer to con-
nect the same number of line-circuits with
80

Such a constructionisnot -

each group of a pair, as the resultant ettect 1S

absolutely necessary, and one or more Cir-
cuits, as occasion may demand, may be taken
from or added to either group without mate-
rial disadvantage. |

I claim— - |

1. The combination, in a telephone-exchange
system, of one or more pairs of groups of tele-
phone-line circuits, the lines of each group
converging to a single central-office terminal,

2. In atelephone-exchange system, the com-

bination, substantially as hereinbefore de-
seribed, of a pair of groups of telephone-line.

circuits, each of the said circuits converging
from one or more sub-stations to a central sta-
tion, a common conducting-terminal for each
group of lines, and a condueting-loop inelud-

“ingthe central-station telephone ortelephones,

uniting the terminal of one oroup with the
terminal of the other, whereby each of the line-
circuits of both groups of @ pair has a normal
oround-terminal at the distant end of each of
the other lines. - | |

3. In a telephone-exchangesystem, apair of

oroups of sub-station telephone-lines, all the
| lines of both groups converging at the central

station, a terminal wire for each group at the
central station, to which all the line-wires of
each group are united, a condueting-loop in-
cluding areceivingand transmitting telephone,
and constituting a connecting-link whereby
the terminal of one of the groups is united
with the terminal of the other group, and a
short-cireuniting switch adapted to shunt the
transmitting - telephone, all in combination,
substantially as speecified. - L

4. The combination, inatelephone-exchange
system, of a pair of groups of line-circuits,
each group concentrating into a single termi-
nal at the central station, the terminals of the
two groups being united together to form the

pair, a receiving and transinitting telephone
included-in the circuit of the said united ter-

75

90:

with a receiving and transmitting telephone
| connected between the two groups of each
‘pair, substantially as hereinbefore described.

100

105

110

115

120

125

minals, and means for disconnecting any of the
several line-c¢ircuits of either group from the

said common or single terminal, and for con-
necting any two of the line-circuits together,
substantially as and for the purposes set forth.

5. In a telephone central-office gystem, the _' '

combination of a conducting-loop line includ-

of switeh-board or signaling device, since it | ing a telephone or telephones located at the

L LY - - Es - - . . - . . .
~ - TN - . . . r . L. I ) e, . . o e . - - H .. - .
L . R - . [ < . .. . -, ot . N . . . . . .o .- S e T . . . - .
- LT . - . " . . - . L e - .. HECE - . . b oy
.- 1 - - ' - - oy - A -

.. - - P - . -
T a.r= - - T, . H 1 "
RREE e E T T e - .
= e - - o b . - H
[ L B T
- .. - b 'l.H- P iml
A -2 L .

K T L T
¥ .r L P A )

_}:-.:""""-'?:'-!--':H- Il T ;I ERETa . .

L e gl R e T TR T T DT L o +! . FC : . —_- Ty A : . : - . .

;_#—%ﬁéﬁﬂhmﬁif"-.j;ﬁ_.-!!t;:;_,-_ﬂf_ *h_,' h I " "' et ! . --l'_--h'."J:' R I BT ER A | - ._..___.h. - . A . R . ] et o L IR ] i} e oL .

: e N T ] L TR ST B R T s I L L G Mt I R A T R S R o T i S TR et o - VoL o T T L S N B P ST T - T ' . '

Eﬁmﬁma'mﬂﬁﬁbﬂilﬁjﬁﬂ.d‘ﬁﬂﬂ!|ﬂj'r51!*:.'!ﬂrf11‘-'lf‘.iw-'.!“-‘r'l-!-if‘ peifed L 4.": B W S Pt EF R Y A T WG AME D Tl g g e e e - T T T T L = T A R

i ' ';:E,_.'.,.r.'.

L HS R [y

Y PRIy R
_;‘:l.:":';-:r;.-.. ‘ii r
LT LT
.@Lﬁfﬁ L2
v !

..-.
- ;.

L LT
T T -




central statlon with a series of telephone-line

circuits connccted with and 1‘3dlatnw from one

~of the terminals of the said loop, m:ld with 2
‘second series of line-circuits similarly con-
‘nected with and radiating from the other ter-

minal of the said loop, so “that the joint resist-

ance of the circuits on- one side is approxi-.
mately equal to that of the circuits on the other

- side,whereby a large proportion of the electri-

10

cal undulations produced in any of the sub-sta-

tion transmittérs is caused to pass through
the central-station instruments, substa ntlcﬂly

a8 and tor the purposes descrlbed

0. The combination, substantially as here-
‘Inbefore described, of a pair of groups ofline-
circuits, each group concentrating into a sin- |
gle terminal at the central station, the termi- |

|

286,595

' Iials of the two groups being united ton'ethér to

formthe pair,areceiving and tmnsmlttmg tele-

phone included in the circnit of the said united

terminals, means, as indicated, for disconnect-

20

Ing any of the Severa,l 11ne-01rcu1ts from the

of the several lines.
In testimony whereof T have sig ned my name
to thisspecification, in the presencc of two sub-
cribing witnesses. -

GEO. T. DURANT.

YWitnesses:
G. A. MOKE,
C. H. BURTON.

~common united terminal, and for connecting -
any two of the said line- circuits together, and
other means {or sending call- swnmls over any

s
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