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UNITED STATES

Patent OFFICE.

THOMAS F. AHERN, OF DETROIT,

-

MICHIGAN, ASSIGNOR TO THE DETROIT

SWITCHBOARD AND TELEPIIONE CONSTRUCTION COMPANY, OF SAME

PLAOE

TEI_.'EPHONE-_-SWI'TCHBOARD.

SPECIFICATION forming part of Letters Patent No. 616,046, dated December 13, 1898,

Application filed May 27,1897, Serial No, 638,330,

(No model_.)

To all whom it may concern.:

Be it known that I, THOMAS F. AHERN, a
citizen of the United States, residing at De-
troit, county of Wayne, State of Mlchlﬂ'a,n

5 have invented a certain new and useful Im-

provement in Telephone-Switchboards; and
I declare the following to be a full, clear,
and exact deseription of the 1nvent1on such
‘as will enable others skilled in the art to Wthh
ro it pertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, v;hlch form a part of this specification.

My invention relates to telephone-switch-

boards or switching apparatus for telephone-
15 stations, and has for 1ts object a division of
labor on the switehboard, so that the work
of the operators is very much simplified, the

liability of errors very much decreased, and a

construction of switchboard permitted Whmh

20 will accommodate a much larger number of
subscribers than those_ordmal ily in use.

It consists in improved means for connect-

~ing any two subscribers’ lines for conversa-

tlon to make the *“busy ” test by the operator

25 for dnswelmﬁ‘ the subscriber’s call, and in

having the subscmber s call transferred from

the operator at one division of the switeh-

board to the operator at another division of
the switehboard, who connects with the called
30 subscriber; also, improved means for discon-

necting and ringing off when subscribers are

through talking.
It also consists in various other combina-
‘tions, all of which are hereinafter specified
35 and cla,lmed

The system hereinafter desembed I desig-

- nate as a ‘“duplex-switchboard” system, and

1ts general features consist in two separate
series or banks of jacks, one of which istermed
40 tne “‘answering” division and the other the

‘“ connecting ”’ lelSlOI] Fach subsecriber’s

line enters Lhe board and terminatesin a pair
of jacks, one in each section of the board..

There is also a local jack in each section cor-

45 responding to each subscriber, such pair of
local jacks being connected by trunk-lines.

In addition thereto are annunciators in each
division peculiar to each subsecriber’s line, so

- that in each division each subseriber has a
5o terminal jack to his line, also a local jack and

‘an annunciator with appropriate switches;

coniiections, and wiring, all as he161na,ft61

more fully described.

There have heretofore been attempts to di-
vide the labor between operators, one set an- 55
swering calls and another set connecting

called subscmbers, but in none of these has
the necessity of using common independent

line-connecting Spea,km g-telephones between
the operators on each of these divisions been 6o
avolided. DBy my apparatus I enable the op-
erator on the answering division not only to
attract the attention of the operator on the
connecting division, but to by one and the
same signal indicate to such operator the sub- 65
scriber called for.

In the drawings, Figures 1 and 2, Sheetsl-
and 2, taken tOﬂ*eLher constltute a dlawram-
matic Vlew of the two dwlswns of my 1mproved
switchboard, together with the connections, 70

‘the two lines belng placed as though they

were joined at the right hand of Sheet 1 and
at the left hand of Sheet 2 and the figures be-

ing enlarged for purposes of clearness and

convenlence. Fig. 1 represents the sprmb— 75
Jacks of the answering division, and Fig. 2
the Spunfr-Jacks of the connectmg lelSlOIl
Fig. 5 1s a detailed sectional view of an elas-
tic. plug and so much of a spring-jack as shows
itsoperation. Fig.4showsthesameplugina 8o
slightly different p081t10n in the spunn*-;jack
from that of Fig. 3. Tigs. 5 and 6 are en-
larged views of 1311@ 1'elays and annunciators
upon’ the connecting division of the board.
In these figures no attempt has been made to 8s
show their. mechanical construction, only so
far as is necessary to indicate the mode of op-
eration. Kigs. 7 and 8 are really one figure,
representmﬂ' my invention as applied and ex-
tended to a multiplicity of sections of a large go
board and illustrating a busy test.

Similarletters and numerals refer tosimilar
parts. |

In the drawings, Figs. 1 and 2, illustration
is only made of so much of the smtchbomd 05
and its sections as would indicate the common
lines, trunk lines, and the lines of one calling
and one called subscuber with sufficient du-
plication to illustrate my invention and its
mode of operation with any number of sub-

100
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scribers, as it will be understood that the ap-
paratus can be expanded by duplication to
any assignable degree. No attempt is made
to show specific features of mechanical con-
struction which are common to all switch-
boards, annunciators, telephones, &ec., as they
do not in themselves constitute any portion
of my invention, and the detail construction
of these elements is fully understood by elec-
tricians.

Inthedrawings, T represents the telephone
set of the calling subsecriber, and T the tele-
phone set of the called subsecriber.

T? is a telephone of the receiving-operator

on theanswering division, by means of which
she communicates with the calling subsecriber.

T?isatransmitteron alocal-battery circuit,
of which L is the local battery, in which a pri-
mary coil P actuates the secondary of an in-
duction-coil P’ in the circuit of the operator’s
telephone in the usual manner, the whole con-
stituting what is commonly known as the
‘““operator’s’ set.

L'in Fig. 2 isa common generating-battery
yvielding power to a common line L3, _

In Fig. 1, 1 and 2 represent answering-jacks
upon the answering division connected, as

. will be seen by tracing the lines, to the sub-

30

~ing division.

35

40

45
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seribers’ sets on a metallie circuit. 3 and 4
are local spring-jacks, also located upon the

answering division, and, as will hereinafterbe

described, constitute the switching means by
which connection is made with the connect-
The answering division of the
switechboard, therefore, is comprised of two
series of jacks, those called ‘‘answering-
jacks” communicating with the subseribers’
lines and those called ‘“local jacks” commu-
nicating with the other division of the switch-
board. 5 and 6 are spring-jacks on the con-
necting division, and also form terminals of
lines from the subscribers’ sets. correspond-

ing in this division to the spring-jacks 2 and

1 in the answering division. 7 and 8 are lo-

cal jacks in the connecting division corre- |

sponding with the local jacks 4 and 3 in the
answering division. It will be noted that all
of these jacks are connected between the an-
swering and the connecting divisions by the
lines represented. 1 prefer not to give des-
ignating numbers or letters to the lines, but
to describe them by letter by reference 1o cir-

cuits, and as the circuits may vary through |
the same line the line might be designated by

different letters. DBy following the same let-
ters through circuits any particular circuit
can be understood.

In the answering division it will be noted
that the calling-subsecriber’s set T ends in the
answering-jack 1 and the called subsecriber’s
set TV ends in the answering-jack 2.

A and A’ are annunciators placed in the
circuit of each subscriber’s line, respectively,
and located upon the answering division of
the switchbodrd. " |

A? and Alare diagrammatic views of drop-

annunciators, called ‘‘local” annunciators

r

B
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in the cireuit between the two divisions and
indicating upon the connecting division of the
board.

In Fig. 1, on the answering division, B 1s
the answering-plug; B’, the local connecting-
plug. The answering-plug B is constructed
as shown in Figs. 3 and 4 and will be herein-
after described. There is, however, nothing
new about the plug in itself. Double lines
connect the two plugs B and B’, which form at
times parts of different circuits, to be herein-
after described. Oneline connects the tip of
the plug with the collar of its companion.
The other line connects the collar of the first
plug with the tip of its companion, it being
understood that the collars and tips are in-
sulated and are adapted to make contacts in
the usnal manner in the spring-jacks. In one
of the lines connecting the two plugsisa test-
relay B2, which is of the usual construction
and actuates an armature B?. DBy means of
this test-relay the operator set is thrown in
in parallel with a circuit, to be hereinafter
described, and enables the operator’s tele-
phone to transmit the busy test to the opera-
tor in a manner to be hereinafter described.
Bt ig a local calling-plug, and B° a local con-
necting-plug, upon the connecting division.
These plugs are also connected by double line
from the tip of one to the collar of the other,
and vice versa. A" is a relay located in line
with a local drop-annunciator A% A’isa cor-
responding relay located in line with the local
drop A% A7and A® are galvanometer-indi-
cators connected and operating as described.

L' is an independent local common battery to

energize the connecting lines of alocal portion
of the two divisions of the switehboard. The
solid lines between the parts specified indi-
cate connecting wiring., Lines which have no
terminals simply indicate continuations and
duplications of the like parts in the switch-
board.

In Figs. 3 and 4, 1 indicates a spring-jack;
1*, the frame holding thesame; 1°, a sectional
view of the plug inserted in the spring-jack
in Fig. 3 and an outline view of a slightly
different position when it is so inserted in
Fig. 4. 1¢is the tip of the plug, forming :
metallic contact with the upper spring 15.
The black portions1°1¢are insulating-blocks.
1f is a metallic portion constituting the body
of the plug.
is continued through and forms a continua-
tion of the cord 1%, and the body of the plug
is continued by connection in the cord 1%,
Surrounding the body portion of the plug
is a collar 1™ This is loosely fitting and
adapted to slide reciprocally, but is held for-
ward by means of a coiled spring 1", which

‘also surrounds the body of the plug and fits
in a recess from inside of a casing 1P.

This

spring has sufficient resiliency to withdraw
the plug in the position shownin Fig. 3 from
a position shown in Fig. 4. It will be ob-
served that the .collar 1™ in Fig. 4 1s com-
pressed back againstthe casing 17, so that no

It will be noted that the tip 1°¢
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contact is made with the tip of the plug by | the switchboard during the time the} are

the springs in the spring-jack. The springs,
however, are forced outwardly until contacts
are made at 10 and 11, as shown alsoin Fig.
5 1. The mode of Opemmon of this Sprmﬂ'-eol-
lared plug would therefore be that when the
operator pressed it home, as hereinafter de-
scribed and as shown at Fig. 4, contacts 10
and 11 would be made; but 1mmed1ately upon
to withdrawing the pressm e forcing the plug in-
ward the sprmﬂ'-collar would automatlcdlly
retract it, thus making the contacts with the
tip and the collar of the plug, as shown in
Fig. 3. 'To this construction of the plug Ilay
I5 NO clalm in this application. Its generalfea-
tures are well known to all electncmns and
I utilizeits features of construction and mode
of operation in effecting the tests and making
and breaking connections thatare peculiar to
20 this d1V1810na1 switchboard, and therefore de-
scribe 1t with sufficient pdrtleulamty, 50.that
1t will be readily seen howits automatic ELCthIl
varies the connections.
The relaysand annunciators are shown en-
25 larged on Kigs. 5 and 6, Fig. 5 showing the
shutter P closed and held by the bell-crank
armature Z of the relay A* and also showing
contact15closed. The eleetl ¢ clreult denved
from the common line L? passes through the
30 arm 21 of the armature of the relay A"" con-
tact 16 being closed, energizes the relay A?
and thence passes to the spnnﬂ'-aettuted bar
P’ through contact 15 to line leading to
sprmﬂ'—Jaek 7; but the energization of ‘uhe re-

35 lay A® actuates the bell-crank armature Z,al-

lowing the shutter P to fall. This 5hutter on
fallmw mechanically, coming in contact with
the spring-actuated bar P, bre&ks contact 15.
Thus, although mdleatmﬂ‘ the station called
40 Tor, 1t breaks the correspondmo‘ lIine, and no
further impulse can be sent through the re-
lay A® It will be noticed that ths action of
the relay A® is momentary. Fig. 6showsthe
relay A® and annunciator A8 of the supposed
45 calling-line in its relation to the relay and an-
nunciator of the called line, Fig. 5, where the
entry of the plugin jack 1 make.s contacs 20,
thus putting relay A’ on a line leading to
- common line L% or in the circuit D3, which
50 passes through the relay and by way of the
pivot of its armature. The energizing of the
relay actuates the armature and breaks con-
tact 30 or the circuit from the common line L8,
through the annunciator A3 preventing the
55 a(,tua,tmﬂ* of the shutter P solong as contact
27 1s open.

In describing how t:hlS apparatus operates
it will only be necessary to describe and trace
out the mode of operation on, first, the calling

6o of onesubscriber by another, second plcwmcr
the two in connection and dweontmumﬂ' the
special connection and restoring the 1101*111@1
connections after communication is closed;
third, mtermedlate]y effectuating a busy tesh

65 toascertainifa subseriberis bus; Involved
in these are the simultaneous cutting out of
the subqerlbers’ lines from a,ll other lines on

In use and restoring them to normal condi-

tions on the eeasing of communication, to-

gether with the operation of the indicators

and indicator-circuits. Assuming that the

calling subscriber at T calls the operator
throucrh the subscriber’s circuit D D', this cir-
cuit, if traced out, will when in a norm'a-l con-

75

dition pass through the annunciator A and

operate the shutter, which drops and exposes

‘thenumberof the calling subseriber, asshown
in" Fig. 1. Thereupon the operator inserts

the 1nserting-plug B into the spring-jack 1,
which belongsto that of the calling subseriber.
She pushes it home against the force of the
spring-collar, making contacts 10 11, whieh,
by means of the circuit F' I, puts the oper-
ator’s telephone or set in line with the calling
subscriber, which circuit is parallel to that
through the annuneciator A, there being suf-
ﬁcient Impulse diverted by reason of the re-
sistance of the annunciator to operate the
opemtm s set. The office of the plug and
spring-jack in making these two connections

10 and 11 1s purely mechanical. So long as

1ts corresponding plug B’ of the pair is 1:1013 in
connection there can be no passage of current
through the plug or its special connections.

380

go

95

Through her set-the operator ascertains the

number of the called subscriber, which we
will assume to be No. 2, with set T'. After

‘ascertaining the called subscribershe releases

the auswenng—plub, which, by the elasticity
of thecoiledspring 1*and the collar 1™, (shown
in detail in Figs. 3 and 4,) the plucr is with-

drawn from the extreme position tothat shown

in F'ig. 1, thereby breaking the contacts 10and
11, makmo‘ a contact Wlth the tip of the plug
ab 19 and mth the collar at 13 preparatory to

set T'. The dotted lines in the plug show the
continuation of the circuit Dand D’. The cir-
cult D would therefore be continued on the
lines connecting the plug to the local connect-
ing-plug B’, the return-circuit D’ being also
provided with and continuous through a test-
relay B* The first thing the operator has to
do after ascertaining the called subscriber’s

effecting a communication with subscriber’s

I0C

105

ITO

I15

numberis to ascertain if the line of that called

subscriber is busy or to make a busy test. By

reference to Fig. 2 it will be noticed that the

common line from the common battery L’ is
connected at S on Fig. 1 with the line of the
calling subscriber and at S’ with the line of

120

the called subseriber, and also through, by

the continuation L2 at S° with the local jack

of the called subscriber in the connecting di-

vision of the switchboard on Fig. 2. This

makes a circuit C, Fig. 2, through the arma-

ture of the relay A, through contact 16, and
the local drop-annunciator A*and a contact 15
(when closed, but shown open) with local
Jack No. 7, Fig. 2, thence through on the line
C in Figs. 1 and 2 to contact 14, local jack 4,
when Lhe local connecting-plug B’ has its tlp
presented to the opening of the local jack No.

| 4, and thence through the test-relay B? to the

125

130
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the dotted line.
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collar of the answering-plug B. _
tact 15 is open, no action will take place in the

test-relay, and the operator will get no re-

sponse. If the contact 15 be closed, so as to

malke thiscircuit just described, the test-relay

B? will be energized, drawing the armature
B3, so as to make contact 17. This, it will be
noticed, puts the operator’s set in connection
on circuit C back to the common line I° and
its instantaneous action gives a click in the
operator’s telephone. At the same moment
this constitutes the test,indicating to the op-
erator that the line of the called subscriber
is not busy, while the absence of the click in-
dicates that the contact 15 is open, and hence
that the line is busy. The action of the cur-

rent, however, through the circuit C energizes

the annunicator of the local drop A?, with-
draws the catch from the shutter in the usual
manner, and its dropping downward longitu-
dinally actuates a plunger p’ and opens the
contact 15, as shown in the drawings, Fig: 2,
at the same time indicating to the operator
on the answering division by the exposed
number that the corresponding subseriber 1s
called for.
ever source, as these lines are trunk-lines
connected to the common battery, the contact
15 is open while the shutter exposes the num-
ber and the subscriber’s line is busy. To re-
turn to the function of operator No. 1 for the
As soon as she has indicated to the
operator of the connecting division by open-
ing the shutter of annunciator A° she manu-
ally replaces the shutter of the annuneciator
A, which is then ready to act as a discon-
necting or ring-off signal, as hereinafter de-

‘scribed. On so ascertaining that the line of

the called subscriber is not busy the operator
on the answering division proceeds to insert
the plug B’ into the local jack No. 4, Fig. 1,

~andin doing so breaks the contact 14, makes

the contact 18 with the collar of the plug, as
indicated by the dotted line, and contaect 19
with the tip of the plug, as also indicated by
Thus the circuits D D’ are
continued, ending in the local jack No. 7 upon
the connecting division. In the meantime
on ascertaining that the subscriber is called
for the operator upon the connecting divi-
sion takesone of a pair of plugs B, which are
connected by two lines in the usual manner,
one having connection with the collar and
the other with the tip, and vice versa, and
inserts it into the calling-jack belonging to
the called subscriber and marked upon the
diagram as calling-jack No. 5. This, it will
be noted, corresponds to the called subserib-
er’s answering-jack 2 in the answering di-
vision, Fig. 1. Contact is made at 20 with
the tip of the plug, as shown by dotted line
connecting the two points, and at 21 with the
collar of the plug, also shown by connections
in dotted line. The opposite one of the pair
of plugs, called a ‘‘local connecting-plug” B?,
isinserted into the local jack No. 7 upon the

If the con- | ing dotted lines.

Hence after the call from what- .

This insertion makes a
contact 22 with the tip of the plug and con-
tinues cireunit D’ through the collar of a lo-
cal connecting-plug B? becomes circuit D’
through the test-relay, and to the answering-
plug B. This continues on circuit D’; as
marked, to the calling-subscriber’s telephone
set. Circuit D is continued to the called-
subseriber’s telephone set T, and circuit D’
back to contact 21 on calling-jack 5. Thus
the two subsecribers are put in connection
through the circuit D D', as described. When
the calling-plug B*is pushed home against
the force of the spring-collar thereon, (it being
constructed like the plug shown in Iigs. 3
and 4,)it pushes out the springs on the spring-
jack, making contacts 24 and 25, creating a
circuit energized by the generator G, placing
the generator-current on the called-subscrib-
er’s circuit, and indicating to the subsecriber
at his set that he is called. Contacts 20, 21,
and 30 are at that instant broken; but the
retraction of the plug by its antomatic with-
drawal, due to the action of the spring-collar,
restores the connections 20 and 21 and breaks
contacts 24 and 25. Contact 30 remalnsopen,
which cuts out the annunciator A’ of the
called subscriber, and as this contact 1s not
restored by the retraction of the plug it re-
mains out solongas the plugis in the spring-
jack. Thetwosubscribersthen communicate.
While they are communicating, the operator
on the answering division having restored the
drop of the anunciator A, as already stated,
an impulse given by either subseriber (asitis
now on the circuit of both subsecribers) dropsit
the second time, which indicates that they are
through. The circuit through the annuncia-
tor A being bridged between the circuits D
and D’ a sufficient impulse passes through
this bridee to actuate the annunciator, the

operator’s set on the answering division be-

ing during this division cut out by the break-
ing of contacts 10 and 11. It is understood
that when the plugs are removed the lines are
restored to their normal position, the oper-
ator on the answering division again restor-
ing the annunciator-shutterat A. Consider-
ing the line in its normal position and that
the calling subscriber has called, as herein-
before stated, and that the answering-plug B
has been inserted in spring-jack 1, as herein-
beforestated, and the testfor ‘‘busy’ having
already been made, as stated, the furtherin-
sertion of the local connecting-plug into the
spring-jack 4, Fig. 1, makes a connection 27
with eircuit D? which is continued on the di-
agram Fig. 2 to an independentlocal common
wire and to an independent local common
battery L*. The circuit D? then continues to
a galvanometer-indicator AY, this indicator
being of the usual form of such indicators.

 Through this the circuit D? returns on Fig. 1

to contact 27, this circuit being energized by
the local battery Lf. The office of this bat-
tery is to energize galvanometer -indicators

answering division, as shown by the connect- | for each subscriber, as is shown at A7 and A5,
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the answering division withdraws the plugs,
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they being typical of all of them. It will be
noted that this eireuit returns upon the same

path as the circuit D’ through a portion of
‘theline.

The passage of the current through
the indicator A" shifts the needle from the
word ‘“ Off,” where it should be in a normal
position, to the word ‘“On,” and thus affords
a continuing indicator to the connecting op-
erator in addition to that of the local drop
AZ? the office of the galvanometer-indicator
being to indicate at all times the fact that the
connections are made in the local jack 4 by

‘theinsertion of a local connecting-plug B’ and
that the line of the called subseriber is thus
The withdrawal

continually in operation.
of local connecting-plug B’ would of course
break the connection at 27, and at once the
indicator would respond, and thus by the
word *““off ¥ indicate to the operator in the
connecting division thattheline wasno longer
1n use.
remaln inconnection the galvanometer indi-
cates the fact by the indicator-finger point-
The operator at

which action indicates to the operator at the
connecting division, by means of the galva-
nometer, which changes to ‘“off,” that she

is'also to withdraw the plogs B? B% and re-

30

35

40

50
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60

store the line to the normal position. The
operatoron the connecting division also closes
the local drop P to its original position, which
restores contact 15 by virtue of a spring con-
nection, foreing the plunger »’' forward until
the contact is made. o

- The original insertion of the answering-
plug B into spring-jack 1 makes contact 26
in a circuit which will be marked D3 'This
circuit passes through relay AS, Fig, 2, and
on common line L* on Fig. 1, (where it is also
marked D)%) through contact 26 in spring-
Jack 1, and on Fig. 2 to common line I, the
circuit being energized by the battery I'.
This circuit is in operation while the plug B
i8 inserted. On the withdrawal of the plug
it 18 broken. This circuitenergizes relay AS,

which then withdraws the armature from con-.
tact 27, thus cutting off the relay A?.
‘relay A’in Fig. 2 is the relay belonging to the

This

calling subscriber. Therefore the entering
of the inserting-plug B on the answering di-
vision, Fig. 1, operates to cut out this sub-
scriber’s local drop in the connecting divi-
sion, Fig. 2, so that while he is in conversa-
tion no signal from any other bapk of the
switchboard that such subscriber is wanted

~can be sent to the operator on the connect-

ing division, and, as already hereinbefore de-
scribed, any other operator in anyother bank
on the connecting division, Fig. 2, will be
unable to plug in and interfere with the talk-
ing subscribers, and at the same time by vir-
tue of the test-circuit being open the absence

of the click to the answering operatorof Fig.

1 would indicate to that operator that the
calling subscriber was busy.

S0 long, therefore, as thesubseribers

_ Thus the mis-
takes which are always inadvertently made |

| prising the groups.

-

on switchboards do not annoy the talking
subsecribers, as both of their lines are cut out
from all others on the board when they are
communicating. -' - |
Figs. 7 and 8 represent three sections of a
switchboard construeted on my plan,and thus
representing an indefinite extension of the
same to as many sections as may be in prac-

tice desired. In these drawings, O, O? and

O® represent three sections on the answering
side of the board and O"*,0%*, and O* represent;
corresponding sections on the connecting side
of the board, Fig. 8. T, T% and T° represent,
three telephone -station lines, respectively,
each line being double with a metallic cir-
cuit, T lines ending in section O', T¢ lines
ending in seetion O% and 1% lines ending in
section O° These lines of course are repre-

sentative of any number that may enter the

sections. All of the lines entering in the

board are grouped, so that a convenient num-

ber enters each section and there terminate
in the answering-jacks122* Annunciators
are bridged across the lines, as already de-
seribed. Lines D D’ D3 connect the answer-
ing and connecting divisions O" O'*, already
described. These are duplicated for each
telephone-line entering on each section, the
connections being readily traced by reference
to Ifigs. 1and 2. Asalready stated, as many
lines enter each section of the board (each
comprising the two duplex divisions de-

seribed) as may be desired, each of the lines

T' T4 T° being representatives of those com-
In addition to the an-
swering-jacks on the answering division of
each section for the group of lines entering
that section there are local jacks 4 4 on each
section for all the lines entering the board,
while each connecting-section of each divi-
sion contains local jacks 9 9, corresponding to
the connecting-jacks 7 7* 7°., Thelocal jacks
4 4 on the answering divisions of each sec-

/0

75

30

g0

95

100 |

105

I1IQO

tion are respectively connected, one in each

section, by the trunk-lines 4* 4" 4¢, each trunk-
line being double to correspond with the me-
tallic return.

grouped upon it, first, the connecting-jacks
of the lines grouped in the section; second,
local jacks 9 9,and,third, local annunciators P
P, corresponding thereto; also, fourth, asetof
galvanometer-indicators, also corresponding

‘to the numbers of the group. If, therefore,

weassume that line T desires connection with
some line not entering on section O, but upon
any other section, as O3>—say line T5 on sec-
tion O° O**—the operator would insert the
plug B’ into the jack 4 corresponding to and
connecting with, through the trunk-line 4¢,
the corresponding jack on the connecting di-
vision, in which line T® entered, which in the
case supposed would be division O%¢ of sec-
tion O° The local annunciator P of that
section would fall and indicate that line T®
was desired, whereupon the connecting-oper-
ator would connect jacks9 and 7 in the same

It will be observed, therefore,
that each connecting division of a section has
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manner and with the result of connecting™

with T%, as already explained with regard to
the connection of lines in one section only.
In the case just supposed the connection
would be over the trunk-line 4°.

What I claim 18—

1. In an electrical switchboard, the combi-
nation of two divisions, an answering divi-

sion and aconnecting division, each division :

having an independent line-jack for each sub-
scriber’s line-circuit and permanently con-
nected therewith, and each division having
a companion Jocal jack for each subsecriber’s
line, said local jacks being permanently con-
nected between the divisions by trunk-lines
through which the talking-circuit is made,
and meansforelectrically connecting the line-
jacks and the local jacks, substantially as de-
seribed.

2. In an electrical switchboard, the combi-

nation of two divisions, an answering divi-

sion and a connecting division, each division
havinganindependentline-jack for each sub-
scriber’s line-circuit and permanently con-
nected therewith, and each division having
a companion local jack for each subscriber’s
line, said local jack being permanently con-
nected between the divisions by lines through
which the talking-circuit is made, means for
electrically connecting the line-jacks and the
local jacks, and an annunciator correspond-
ing to and for each subseriber, located in the

connecting division, and adapted to be op-

erated from his corresponding local jack in
the answering division, substantially as de-
scribed. ' |

3. In an electrical switchboard, composed
of an answering and a connecting division,
lines permanently terminating in two jacks
one in each division, an additional local jack
for each line in each division, said pair of
local jacks being electrically connected, a re-
lay for each line, which relay is electrically
connected and operated by a plug when con-
nected to the line-jack on the answering di-
vision, whereby the operated line is broken
by said relay, and is restored by withdrawing

‘the said plug from said line-jack, substan-

tially as described. -
4. In a divisional switchboard having an
answering and aconnecting division, the com-

bination of lines ending in, and permanently

connected to line-jacks, one in each division,
local jacks corresponding to the line-jacks,
one in each division, said pair of local jacks
being permanently electrically connected,
local drop-annunciators in the connecting di-
vision, one for each line, and means for en-
ergizing the annunciators,substantially as de-
scribed. |

5. In a divisional switchboard having an

answering and a connecting division, the com-

bination of lines ending in and permanently
connected to line-jacks, one in each division,
local jacks corresponding to the line-jacks,

one in each division, local drop-annunciators |

in the answering division, one for each line,

said local annunciators being normally elec-
trically connected to the corresponding line-
jack in the connecting divison, substantially
as described.

6. In a duplicate-switechboard system for
telephones and analogous devices, the combi-
nation of a multiplicity of outlying-station
lines entering therein, each line being per-
manently connected to a pair of jacks, onein
an answering and onein a connecting division
of said board; a pairof local jacks correspond-
ing to and for each line, one in each division
of said board, said jacks being permanently
connected together, but normally disconnect-
ed from any operative circuit; and means for
connecting any oneof the terminal jacks and
any one of the local jacks upon each division
of the board. for completing the talking-cir-
cuit, substantially as described.

7. In a duplex-switchboard system for tele-
phones and analogous devices, the combina-
tion of a multiplicity of outlying-station lines
entering therein, eachline being permanently
connected to a pair of jacks, one in an an-
swering and one in a connecting division ot
said board; a pair of loeal jacks correspond-
ing to and for each line, one in each division
of said board, said jacks being permanently

connected together, but normally disconnect-

ed from any operative circuit; means for con-
necting any one of the terminal jacksand any
one of the local jacks upon each division of
the board for completing the talking-circuit,
and suitableswitchesactuated by such means,
for cutting out and isolating said talking-cir-
cuit when the same isformed, and for restor-
ing it to its normal connections when said
talking-circuit is discontinued, substantially
as described. :

8. A duplex-switchboard system for tele-
phones and analogous devices, consisting of
a multiplicity of lines leading in from out-
lying stations, each station-line terminating
in a divisional switchboard in two line-jacks
to which said line is permanently connected,
one being in an answering division and one
in a connecting division of said board;an an-
nunciator visible upon the answering divi-
sion and normally forming a part of the cir-
cuit leading from and returning to the corre-
sponding outlying station, but adapted to
be disconnected at the corresponding line-
jack upon the conneeting division; a pair of
connected local jacks, one in each division,
corresponding to and for each entering sta-
tion-line, but normally disconnected there-

.from; a connected pair of plugs in each divi-

sion adapted to connect the line-jacks and
the local jacks therein, but normally discon-
nected therefrom; and means for energizing
the circuits, substantially as described.

9. In a duplex-switchboard system for tele-
phones or analogous instruments, the combi-
nation of outlying-station lines entering
therein, each station-line terminating in a
divisional switechboard in a pair of line-jacks
to which said line is permanently connected,
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one jack in an answering division and one 1n
a connecting division of said board; a corre-
sponding pair of connected local jacks for
each line, one in the answering and one
in the connecting division; an annunciator
upon the connecting division corresponding

- to each line; said annunciator being located

IO
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in a line connecting a common battery-line
and the corresponding local jack on the an-
swering division, and adapted to be operated
from said local jack; means normally discon-
nected from but adapted to connect the line-
jack and a local jack on the answering divi-
sion and complete a circuit therethrough;
and means connected with said annunciator
whereby, on completing said circuit, it simul-
taneously operates a signal on the connecting
division and breaks 1ts own clrcult substan-
tially as described.

10. In aduplex switchboard for telephones
and analogous devices, the combination of &

Illl]ltlpll(?,lby of station-lines entering therein,
each line being permanently conneeted to a

pair of jacks, one in the answering and one
in the connecting division of said board; a
pair of permanently-connected local jacks
corresponding for each line, one in each divi-
sion of said board, but normally disconnected
from any operative circuit; means for con-
necting any one of the terminal jacks and
any one of the local jacks upon each division
of the board for completing the talking-cir-
cuit; an annunciator on the connecting divi-
sion for each station-line, located on a line
leading from a battery common line to the
line connectmw the local jacks; a relay in a
line connectmﬂ‘ said annuneciator-line and the

'corresponding line-jack upon the answering

division, but not normally connected thereto,
and means whereby said relay is adapted, on
being energized, to break the circuit from the
said common line to the local-jack line, sub-

- stantially as described.

11. Inaswitechboard divided into a receiv-
ing division and an answering division, the
combination and arrangement of answering-
jacks and local jacks on the receiving divi-
sion corresponding to subscribers’ lines, an-
swering-plugs adapted to enter the answer-
ing-jacks on the answering division, each an-
swering-plug having connected therewith a
local plug .by a double line as described, a

test-relay located in one of the lines, a circuit |

between the plugs, an operator’s set on a line

the test-l*élay, a local relay and a local drop

in series with the armature of a local relay in
the answering division, means for energizing
the lines through the test-relay, whereby the
entry of the answering-plug and the answer-
ing-jack and the touch of the tip of a local
plug to the local jack energizes for an instant
the test-relay, closes contact therethrough

6o

with the operator’s telephone in parallel with

the circuit through the answering-jack, thus
indicating to the operator that the line is not
busy, substantially as described. _

12. In atelephone-switchboard, the combi-
nation of an answering division; a connecting
division; a local relay, normally closed, lo-
cated in the connecting division; a line con-
necting the division through the local relay;
means for energizing the same; a spring-jack

in the answering division; a plug adapted

to enter the same and mechanically make a
contact, whereby the circuit is closed through
the local relay in the connecting division; a
local drop in series with the armature of the
local relay; lines normally connecting the
same; and a contact adapted to be broken by
the action of the armature of the local relay
when the contact is effected by means of the
plug in the answering division, substantially
as described. |
- 13. In a divisional telephone-switchboard,
having an answering division and a connect-
ing division, the combination and arrange-
ment of answering-jacks and local jacks cor-
responding to subscribers’ lines, plugs adapt-

ed to enter the answering-jacks on the an-

swering division, each answering-plug having
connected therewith a local plug by a double
line, a local relay, and a local drop in series

with the armature of the local relay on the

answering division, means whereby the actu-
ating of the local drop breaks connections
and opens the line to the local jack when the
line is closed by contact with the local plug
on the answering division, whereby the sub-

geriber called isdisconnected from the means

energizing the lines, so that another call can-
nott be made while his line is ** busy,” sub-
stantially as described. |

~In testimony whereof I sign this specifica-
tion in the presence of two Wltnesses

_ THOMAS F. AIIER\T..
Witnesses:

R. A. PARKER,

MARION ‘A. REEVE.

65

70

75

86

9o

95

100




	Drawings
	Front Page
	Specification
	Claims

