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UNITED StAaTES PATENT OF FICE.

HORACE HAMLINE ELDRED, OF "BOSTON, MASSACHUSETTS,

ASSIGN OR TO

- THE WESTERN ELE(JTRIO COMPANY OF CHICAGO, ILLINOIS

T'EL.EPHONE-EXCHANGE. |

- SPECIPICATION | ferming part of Letfers i’atent No,
Abplieetinn ﬁledrMarch 7, 1@384. Serial Ne. 123,381?

382,518, dated May 8, 1688,
(Nomodel.) | I

To all whom it ma,y concern: -

Be it known that I, HORACE HAMLINE EL-
DRED,a citizen of the United States, formerly a
resident of New York city, but now residing
in Boston, Massachusetts, have invented a new
and useful Improvement in Telephone-Ex-
changes, of which the following is a spemﬁce
tion.

My invention relates to an organlaetlon of
electrie cirenits and apparatus, usually termed

a ‘‘district telephone’” or ‘‘exchange system,’’
which consists of a number of separate lines or
circuits,each of whichis soarranged as to con-

“nect one or more subscribers’ instruments,

g I.5
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hereinafter termed ‘‘sub-stations, ’’ dlrectly
with a distriet exchange or eonneetlng -office.
This arrangement enab]es any -sub-station in
the system to be placed in direct telephonic
connection with any other sub-station in the
same system through the exchange office by
making the necessary circuit connections at
the latter point. The organization and oper-
ation of such a system are clearly shown and
described in my application Serial No 11,759,

filed June 12, 1880.

The subject -matter herein claimed eonelsts
in the combination, as hereinafter set forth,

~of a series of subscribers’ lines converg -

30

ing to a common switeh-board, switeh ap-
peretus adapted for temporerlly connecting
any two of said lines, switching and calling
mechanism mounted on an 0perater’s table
and in a loop connected with said switching

"~ mechanism, and indicators to notify the table-

35

operator of connections made on the switch-
board with the loop-lines on the table.
The accompanying drawing shows in theo-

- retical diagram somuch of my improved tele-

__ "
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phone-exchange asis necessary toillustrate the
invention herein claimed.

I have shown, in illustration of my inven-.
tion, a central. exehange - station having nine
independent lines radiating therefrom, which
extend to or connect wrth a like number of
different sub stations. The apparatus at the
several sub-stations is constructed and ar-
ranged in a well-known manner, and consists
of apparatus for transmitting and receiving

‘tus at each sub -

or annunciator, A’ A% &e.

cenmg telephone with the neeess'try smtches, 50
which telephones may be separate, or com-
bined in one instrament, as found most con-
venient in any particular case. The appala
station is connected in the
usual manner with the earth and also by 55
means of a line-wire w1th the central station,
as hereinbefore stated. Inthe drawing these

different sub-station linesare seen entering the .

switch S at the central station, and are desig-
nated, respectively, by numbers, as 1, 2, 3, 4, 60

5, 6, 7, 8 9, and 10.
premded with a series of spring-jacks, J’ J?,

| &e , oneto each sub-station line, the ,consbruc

tio_'n of which is well known, and therefore re-
quires no special deseription.
jack normally presses firmly against a sepa-
rate insulated metallie plate, as shown at cee,
each of which plates is connected by a wire
(shown by a dotted line) to a corresponding -
annunciator or visual electro-magnetiec signal. 70
After passing
through these all the WII‘ES are joined together
and connected with a common wire, g, leadmg
to the earth at G. L
The means which I prefer to emplov for 75
couplmg or connecting the different. lines to- |
oether in pairs for dlrecb communication are
similar to those deseribed in a pending appll--
cation filed by me on or about the 9th day of

June, 1880, Serial No. 11,389, patented August 30 o

19, 1884, as No. 303, 714 and are as follows::

A flexible insulated conductm, O, is prov ided-
with a wedge-shaped terminal, I\T, at one ex-
tremity, which terminal has one eonducﬁln -
face, n, and one non-conducting face, /.
construction of this terminal and the manner -
in Whleh it is designed to be inserted into the
spring-jack are well known. It may be re- -
marked, however, by way of explenetlon that =
when the terminal N is inserted into aspring- 9o
jack, with its conducting-face # uppermost,the ~
previdusly - :existing connection between the
line wire and the annunciator and earth is in-
terrapted, and the line-wire is at the same

fime placed in connection through the con? 95 o

| ducting-face » of the terminal N with the con-

‘ductor O. If the terminal N be withdrawn '

ce]ls and mgnale and a transmitting and re- | from the eprmg Jaelc the lme 18 eutomatlca,lly

The switch-board Sis =

Each spring- 65' o

The. 85
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restored to its normal connection with thean- | tion of this device will be here1nafte1 ex-

nunciator and the earth. The opposite ex-

tremity of the flexible conducting-cord O ter-

minates in a tapering metallic peg, P, which
is adapted to be inserted with a twisting mo-
tion into one of anumber of suitableholes pro-
vided for that purpose inthehorizontal metal-
licbarsaad’ bbb ¢’ dd upon the upper part of

- the switch-board S, as shown 1n the figures.

1O

15 jacks, 7, 7% 4%, and g,

23

20
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These bars are insulated from each other and
are placed, preferably, above the spring-jacks,
as shown in the drawing. Theyare arranged
in pairs, each pair, as a @/, being connected by
wires with one of another series of spring-
mounted upon an opera-
to1’s table, B, separate from the switch-board
S, which may be placed in any convenient part
of thesame room. Thusthebara is connected
with one side of the spring-jack 7' by a wire,
which also passes through a visual signal or
annunciator, . This signal 1s actuated by an
electro- magnet in a well-kuown manner when-
ever the magnet is traversed by an eleectric
current. The other side of the spring-jack is
connected directly with the bar ¢ by a return-
wire, as shown. Thus each oneof the spring-

jacksuponthetable Bisincluded,together with
‘itsannunciator, in aloop-conductor, the termi-

nals of which are formed by one of the pairs of
bars upon the switch-board.

Upon or beside the operator’s table B is
placed an apparatus for the use of the operator
in receiving and transmitting calls,signals, or
alarms, which may consist of a magneto-gener-

ator operated by a crank, %, and a bell, », actu--

ated by an electro-magnet. A telephone trans-

~mitter and receiver, {, fitted with the usual

40

45
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switeh, automatie or otherwise, for throwing

either the signaling or the speaking apparatus
into the circuit at pleasure, is also provided.

This apparatus is placed in a looped wire or
circuit, one leg, 2, of which terminates in one
side of a double-faced terminal wedge, U, while
the other leg, 2/, goes to the lever of a switeh, s,
on the operator’stable B. When the switch s
1s moved to the right, it completes the loop
through the wire”” to the remaining side of the
wedge U; but when turned to the left, as shown
in the ﬁgme which 1s its normal posmon it
connects the leg 2" of the loop duectly to the
earth at G'.

Upon the same switch - board S, with the
spring-jacks belowtheann uncmtors,are placed
a number of parallel metallic conducting bars
or strips, { " m. The bar m is. connected by

‘means of a wire, 15,with-asignal-transmitting

apparatus, M, which is preferably kept con-
stantly in operation. I have shown an ordi-
nary magneto-generator which may be rotated
by a crank, m/, turned by hand,or, preferably,
by power. As the other terminal of its coils
is connected to the earth at G’, its action is to
transmit a series of rapid, alternate, positive,

‘and negative Impuises through any conductor

which is made to form a connection between

the insulated bar m and the earth. The func 4 two subscubers

plained.

The strips {1 are each connected with a
transmitting and receiving telephone, T, pro-
vided with the usual signalingapparatus, from
both of which telephones a wire leads to the
earth at G. - Thus it will be understood that
each of these instruments is placed 1n a nor-
mally-disconnected earth-circuit, terminating
in the insulated bars { and I'. The number of
these instrumen*s required in connection with
any particalar switch-board will depend npon
the number of separate lines entering the ex-
change, as will be hereinafter shown.

7C
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80

The manner in which my improved system

is operated will be understood from the follow-
ing explanation: At the central station one
attendant is stationed at the switch S, who 18
termed the ‘‘switchman,’”’” and oneat the dis-

connecting-table,whoistermedan ‘‘operator.””

Where the number of lines is very great, ad-

| ditional switchmen and operators may be em-

ployed, as required. If now the sub-station
upon line 1 desires to be connected with the
sub-station upon line 9, forexample, the sub-
scriber at that point transmits an electrical
impulse by means of his signaling apparatus

| to the central station,which actuates the visual

signal A" and then passes directly to the earth
at G. The switchman at the centralstation at
once takes a flexible conductor, O,and 1nserts
its terminal N into the s
disconnects the line-wire 1 from the annunci-
ator and the earth, as herecinbefore explained,
and places it in connection with the metallic
peg P atthe other end of the flexible conductor.
He next touches the peg P to the bar m,which
completes the circuit through the wire 15 and
signal-transmitter M to the earth at G’, which

operation causes the pulsations which .:ue con-

stantly being sent out from the transmitter to

the alarm or signal at that point in response
to the call which has previously been sent in.

Theswitchmantakesthesame peg Pandinserts
it with a twisting motion into a hole in one of

‘the bars 7 or 7/, which operation puts the oper-

ator.at the telephone T 1nto direct communi-
cation with the sub-station. The operator
converses with the snbseriber and ascertains
that he wishes to beconnected with number 9.
He then calls out or hands a ticket to the
switchman with the two numbers (as 1 and
9) written on it, who upon receiving it imme-
diately completes the connection by changing
the peg P from the bar{or? to the bar «.
The switchman then, taking another flexible

conductor precisely si mllar to O with its w edge-

terminal and peg, inserts the pin in the bara’
and touches the wedge-block to the bar m.
This places thespring-jack 5 at table B in cir-
cuit with the call-generator M, and causes the
annunciator »’ to drop, and then the switch-
man 1mmediately plugs the switch to the
spring-jack J°, which eonnects the lines of the

The operator at the table,

00

spring Jack J’y which

1CO
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~pass over the line to sub-station and actuate

110
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having his attention thus called, inserts his ! one of the lines, say No. 1, the sw1tchman o

‘took the round plug P and inserted 1t in the . -
strap @' of the switech-board, and then touched
the conducting-face n of the flat plug at the

telephone ¢ and signaling apparatus’ into the

united cucmt by placing wedge U in the

spring-jack 7/, and calls up the second sub-sta-

tion on line 9 and puts the two in correspond-
ence. He then restores the annunciator to its
normal position, in which it is ready to act as
a disconnecting-signal.. “‘When the -two sub-
scribers have finished their eonversation, they
announce the fact by sending an lmpulse from
one sub-station or the other, which actuates
the visual signal 7/, where’upon the switchman
18 notified by the table-operator to disconnect
the united lines and restore them to their nor-
mal relations. -

The number of palre of connectmg -bars, as

a & bV, &c., that will be required, will de-

pend upon the number of lines enfering the

exchange and the proportion of them which
will ordinarily require to be coupled to either

at any one time, and the same is true of the
number of telephones T T and their attach-
ments.

subdivide the labor of answering calls, con-
necting and disconnecting lines, &c., among a

-number of different attendants, so that the

service may be rendered as expeditious  as
possible where a very large number of lines
are assembled together. Thus under the or-
canization described the talle-operator calls

the subscriber wanted, puts the calling-sub-
scriber in connection mth him, and removes

- his plug U, so as to be ready for the next call

~places his annuneiator-drop ready for the next
Under the organization shown the

10

while the two last connected are still talking.
When notified by the falling of the annun-

clator-drop that they are through talking, he

notifies the switchman to disconnect, and re-

signal.
annunclator thus serves both to notify the ta-
ble-operator of connections to be made on his

- table, and also acts as a disconnecting-signal.

43

50

“called up the party wanted, and made the

53

I have described as part of the above oper-
atlon the putting of an operator at the tele-
phone T into communication with a calling-
subscriber, who directs the switchman to make
the necessary connections with thetable-oper-
ator; but in practice I frequently dispensed
with this intermediate operator, the switch-
man, when the call eame in, making the con-
heetien directly with the table- -operator who
conversed with the subscriber, ascertained and

necessary connections, as above described,
thus dispensing with the servmee of an inter-

- mediate operator.

Under this method of operation the circuit-

- connections were as follows: Beginning at the

65

ground G, through battery or generator M,
wire 15, bar m, face n, plug N, flexible cord
O, plugP lOOp strap d’, annunmatorr , base of
spring-jack j*, double- faced plug U, through
its cord and wire into magneto - machlnek
thence by wire A" and three-point switch s haek
to ground G

The object of the arrangements which
have been described is, generally speaking, to

382518
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other end of the conducting-cord O upon the.

‘strap m, which caused the annunciator 7*on

the operator’s table to drop, thus calling the :
operator’sattention,who immediately restored -

the annuneiator to 1ts nor mal condition. While

lows: The double plug U was inserted in the

spring-jack ¥, and the three- -point switch §
-was upon the ground connection.

The switch-

- 80

man then withdrew his plug from contact with

the strap m and inserted it under the spring-
jack J’, with the insulated face down.

telephone to the ear, and spoke through the
other telephone to the subscriber.  Ascertain-
ing from the subseriber on line 1 the party

with whom he wished to make connection, the
table-operator gave thé two numbers to the

switchman on a ticket. - He then, taking an-

- The
table-operator then moved the switch « of the .
magneto-machine to the right, put the hand-

other pair of plugs united by a flexible cord, -

inserted the flat plug under the spring-jack Jﬁii_; o
of the second line and inserted the round plug
in'the upper strap, d, of the pair of loop-straps

05
already used. The teble operator then turned =~

the three-point switch s to the right, thus cut- -

the two subscrlbers

ting off the ground and placing the telephones
and man'neto by a loop in the circuit between
- He then rang hig'mag-
neto-bell, notifying both parties that the con-

nection had been made, and talked with either =~
of them if necessary. Finding all rlght he -

pulled the double plug out from the Spring-

jack and left the parties to themselves. When]"

I'_"(js" n

the subscribers were through talking, they =
rang down the annunciator 7* between them. -

The operator then, by ticket, directed the .

switchman to draw the plugs from the.spring-

jacks and loop-straps at the switch-board. As

soon as the double plug was withdrawn from

IIO'

the spring-jack it was inserted in the one next | o

on the right and the switch-connections re-

stored to their normal condition for the proper

reception of another signal. - The switchman

also habitually used the pair of straps next;
which eorresponded”

above those first used,

with the ones in which the operator had in-
serted the plug, so that everythmg was in °

readiness for the next signal.
I disclaim in this application, the eub_]ect

t'z(‘,' o

matter claimed in my respective applications -

No. 11,389, filed Jone 9, 1880, patented Au- - .

gust 14 1884 as No. 303 714, and No. 11,759,

filed June 12, 1880, llmltmg the claim in this 't 7§

apphcatmn to the’ 5peelﬁe subJect ma,tter setjﬂ--'

forth in the claim.

-Having thus fully 'descrlbed my mventlon e

what I claim as new, and desire to eecure by’“}
Letters Patent, is— -

The combma,tlon substentlally as herembe-*-'j’-?*[-

When 4 signal came in over | fore set forth, of ‘a series of subserlbers’ llnee‘*_* |

75
the switchman was thus using these plugs the =~
situation at the operator’s table was as fol-

100
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converging to a common switch-board, switeh |
apparatus adapted for temporarily connect-
ing any two of said lines, switching and call-
ing mechanism mounted on an operator’s ta-
ble and in a loop connected with said switch-
ing mechanism, and indieators to notify the
table - operator of connections made on the

switeh-board with the lIoop-lines on the table.

In testimony whereof I have hereunto sub-
seribed my name this 5th day of March, A. D. 10
1884. -

HORACE HAMLINE ELDRED.

Witnesses: |
PHILIP S. STONE,
Y. M. BERTHOLD.
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