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To all whom tt may concerw:

- DBe it known that I GILES TAINTOR remd-
ing at Keene,in the county of Cheshire and
State of New Hampshire, have invented cer-
tain Improvements in Annunciator Connec-
tions for Multiple Switchboards, of which the
following is a specification.

Multiple switchboards for telephone ex-
change central stations are of two general |
cla,sses namely: First,those of which the form |
shown in Letters Patent of the United States |
No. 305,021, granted September 9, 1884, to
Charles E. Seubner is a type, in- which the
main circuits pass to the several switchboard
sections in successive loops and then to a suit-
able calling device. On eachswitchboard sec-
tion of this class the loop terminals of the sev-
eral circuits are each provided with a plug
socket or other attachment, including sepa- |
rable spring contacts, whereby on the inser-
tion of a plug connector the eircuit may be

broken, cutting off its normal route through |

the call instrument and connecting the out-
going end or ends with a new path or paths |
through a conductor or conductors (according |
to whether the circuit is earth completed or
metallic) leading from the said plug to any
other such cireuit similarly arranged for the
purpose of interconnection. -Second, those of
the type illustrated and described in Letters-|
Patent of the United States No. 252,576,
granted to Leroy B. Firman J anuary 17, 1882,

tiplication of signals would involve.

in which the main circuits pass to the several

- swifehboard sections by independent nor-
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~in the form of plug sockets or similar connec-
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- ,been worked in connection with call annun-
- 50 clators (they being simply branched to the | derivations shall exist between the direct and 100

mally discontinuous branches, which are rep-
resented on the said seetlons by terminals

tions of a simplecharacterin which separable
spring contacts are not required, whereby
any two such circuits may be united through
any suitable conductor, such as a flexible con-
ducting cord provided with a plug eonnector
at both ends.

My present invention relates to multiple
switchboards of .the latter class. Switch-
boards of thisclass have heretofore not largely
been used, for the reason that when the sev-
eral main circuits connected therewith have

o smteh sectlona) no simple plan has presented

itself whereby the insertion of a connecting

plag for the purpose of making eonneetlon

between two lines has been- enabled also to--

effectuate the breaking of the original roufe
of thecircuit throughthe call receivingdevice,
which, if unbroken, would ordinarily consti-
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tute a shunt or derived circuit to the through

talking circuit, introducing several features
decidedly objectionable in practice and ma-
terially interfering with the efficient opera-
tion of the cireunits; such forexample as drop-
ping the annunciator of a line wanted at the
answering switch section of said line in send-
ing a ea,ll to the sub station connected there-
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w1th a partial short circuiting of the voice

currents thr ough the call device or normal ¢ir-
cuit route of both of two connected lines; and
finally, the reception of a disconnecting sig-
nal not only by the disconnecting annuneia-

‘tor at thepoint where any two hnea were ¢on-

nected, but also by theoriginal eall indicating
dewees of Doth lines concerned, and the con-
sequent misunderstanding which such a mul-
These
difficulties have usually been avoided, where
switchboards of this class have been em-
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ployed, by adopting the expedient of the IFir-"

man patent, to which reference has been made,
which 18 to dispense altogether with a call de-
vice included in the kamg circuits, thus en-

abling such circuits to remain nelmdlly open

and te send the calls over a distinet circuit.

More recently it has been proposed to leave
unbroken the normal circuit through the call
annunciator, permitting the said eueult to
remain as a derived circuit of the main line;
and to prevent the display by the said annun-
ciator of underived signals by employing for
the regular signal receiving annunciators or
call. 1nd10atore electro magnets of relatively
high resistance and self induction and for
the disconnecting or “clearing-out” annun-
clator magnets of relatively low resistance, or
by the edopnon of other and similar expedi-
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ents which I do not deem it necessary to men- -

tion. I consider it however as being prefer-
able in many respects, to sever the normal
connections of the cireuit so that no more
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‘the talking circuit.
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return condnctms theleof during the trans. ' tions S and % respeclively, to a central sta-

mission of conversation than are absolutely
necessary; and also to avoid the necessity of
speclally constructed annunciators.

The object then of my present invention 1s
to dispense with the permanently closed an-
nunciatorderived eircuit and thereby toavoid
the necessity of special arrangements for the
prevention of undesired signals; to provide

a convenient means for openmﬂ' the norinal
calling circuit by the act of answering a call

or making a connection with another line;
and to accomphsh these results praetlea,lly
without introducing delleate contaets into

are aftalned by the invention described by

- Patent No. 239,557, granted March 29, 1881, to
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John I. Sabin, for an e]ectn(,a] smtchboard

my present mventlon being a modl,ﬁeatlon |

and specific improvement thereof.

For theaccomplishment of these resultsmy
invention comprises a main cirenit; the call
annunciator magnet connected due(,tly inone
side thereof instead of placing it in a branch
between the two main eonductors; a circuit
changer which normally or when the line is
at llberty maintains a short circuit between
the said two main conduectors but which has

an alternative position when the cirecuit is |

busy in which the said main conductors are

separated and the call anpuneciator short eir-

cnited or shunted, and means for automati-
cally actuating the said ecircuit changer upon

the insertion of the plug connector in any

springjack or plug socket of the circuit.
It further consists in eombmmﬂ' a call an-

nunciator of mdmaly conqtrnctlon placed di- |

rectly in one side of conductor of the main
cireuit, with a normally open shunt circuit
round its electro magnet; a nolmall} closed
low resistance branch umtmﬂ' the two con-
ductorsof the circuit, a circuit changing con-
ductor controlled by an electro magnet in a
local circuit including a battery or other gen-
erator and arranged to close either the said
shunt cireuit, orthesaid low resistance branch
according to its position, and in closing one
of these to open the other; and a circuit closer
of said local cireuit so constructed and placed
with lespect to the switch board plug sockets

of the main cireuit, that it shall be operated

by the insertion of a suitable plug connector
in such socket. -
It consists further in certain details of con-

struection and arrangement more fully here-

inafter described and set forth in the aeveldl
clauses of claim.

The drawing which accompanies and forms
a part of this qpeclﬁcatlon is a diagram of the
connections of a branch termmal multiple
switehboard utilizing my invention. |

For facility of 1llustrat10n I have shown
the connections of but two cireuits, and but

one plug and cord connectm at each switeh

65 board section. .

W and W? are two metalhc telephone cir-
cuits extending from two terminal sub-sta-

Some of these resulfs

l

.umted by a flexible conductor 30.

tion O, where for the purpose of facilitating
mterconneetlon with one another and with
other circuits entering the said central sta-
tion, ‘they are connected with a maultiple
sw1tchhomd M, branching to the several sec-

| tions X, Y, &e., thereof, by normally discon-

tinuous condmtors 5 and 6, terminatling re-

spectively in contact springs s* and s, whicl’l "

are insulated from each other in any suitable
way. These spring contacts are mounted
within spring jacks or plugsockets J, adapted
for the reception of plun' conneetors by
means .of which any main urcmt may be
united at the centrdl station with any other;

and the said sockeis are provided with suit-
able ring or bar contact pieces e d arranged
in close proximity to butinsulated from eﬂc,h
other, one of these, d, being the terminal of
an ea,rth wire or con neetlon S; and the other,

¢, being the terminal of a bmnch cnndudm
13]eading from the main conductor 7 of a
battery or other generator b which has its
other pole grounded. An electro magnet A
1s included in the circuit of the smd main
conduector 7, at such a point that when a con-

nection leadinﬂ" from an earth wire or from.
the grounded pole of said generator is brought

into contact with any of the plug socket con-
tact pieces e of a given line so as to close the
cirenit of said ﬂ'eneratm the current will pass
through the cmla of the magnet A and will
emlte the same. The adjacent contact piece
d constituting such a connection,.itis evident

| that if the two contact pieces e and d are
united electrically, the magnet A connected

with e will be operated; and it1s also evident
that a wire indicated by the broken line N
may, if desired, unite the earth pole of the
generator b and the terminals £ ¢ of the wires
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8; in which ease the earth cmme(,tmns of both

may be dispensed with.
At each switch board SthlOH are placed a

number of pairs of plug connectors, which,

with their flexible conductors 29 and 30 are
adapted to unite any two lines as shown at
X when plaeed in the sockets of such lines.
Each plug P is a complex organization. It
has a bulbous eonduecting tip p, which when
the plug is placed in the socket makes con-
tact with the contact spring s% and thereby
is brought into connection with the conduector
L of the main circuit. Thetwo tips p of a pair
of plugs Pare united by a flexible conductor 29.
The plug P also hasa forward sleeve conduet-
ing surface p® insulated from the central con-
duetor and tip by a non-conducting bushing

r,and adapted upon the insertion of the plun*

m its socket to register with the contact

spring s and thereby with the line conductm
I?; and the sleeve surfaces p?of each pair are
The plug
is likewise promded with a rear sleeve con-
ducting surface p® insulated from the other
plug cond uctors by the non-conducting bush-
ing n, or in any suitable way; but which has
no linear conductor leading from it. The
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sole funotlon of this conduotmg slecve is to |

electrically unite the iwo rings or surfaces e
and d of the plug socket when the plug is in-
serted therein; it being brought then into
resting ooutaot with both, as shown by the
plugs of section X whichare in place. When
the plugs of a pair are inserted in the sockets

of two circuits, as shown, it is evident that by

reason of the contact made by the springs s
and s® of the said lines upon the tip and front
sleeve conductors of the plugs which are
united as described, the said two circuits are
formed into one compound circult between
the twosubstations Sand S*%;. and not only so,
but that the local circuit of the generator b
leading through the circuit changing magnets
A of the lines oonoomed which was 11orma11y
open between the metal ringsor bars e and d

is now closed by the oontaot of the rear con-

dueting nlug sleeve p°® with both.
VVith each cord conductor 18 assoclated a

“cam loop key f controlling the connection of

the operator’s telephone T, which by altering

" the position of the key can be connected with

or disconnected from any particular pair of
cord conductors. This is arranged by pro-

viding the conductors 9 and 10 of the tele-

phone loop with terminal springs 2z in each
loop key, these having their movable ends
close to oompa,mon springs «, one of which
branches by wire 31 from the pomt 33 on the
link conduector 29, while the other branches
by wire 52 from the point 34 from the link

conduetor 30; and by this arrangement the

telephone 1is brldu'ed between tho two con-

ductorsof a circuit when tiiecam keyisturned |

down. In the same way,a disconneeting an-
nunciator A®is also bridged, albeit perma-

nently between the cord conductors 29 and

30. The ecall or line annunciator D, which
may be of any desired construetion, that for

example which is known as the standard
“tubualar drop” is not included in a bridge

- between the mains parallel to the connecting
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branches of its ecircuif, but
cluded direectly 1 in the circuit of one of the
maing, say L.

- The circuit controlling magnet A, which has

been mentioned, is located in any convenient

position and has an armature a and a lever
a* therefor, hung by one end in pivots, or on
an arbor /i in the ordinary manner. This ar-
mature lever works between two limiting con-
tact stops, viz.,, a back contact 2 united by
wire 2 with the main conductor L*; and a front
contact ¢ united by wire 1 with the main con-
ductor L on one side of the electro magnet of
the call annunciator. The lever a* is itself
connected by the wire 4 with the main L on
theothersideofthe annunciator magnet. The

condition of the sald magnet with respect to.

the main ecircuit, and also ihe arrangement
of the said main ecircuit itself is thus deter-
mined by the position of the armature lever
a? which is,in fact,a cirenit changer., When
the main CII‘GU.IE is not in ase, thesaid circulit
changing lever either by its own weight, or |

as shown, is in-

by its weight reinforced by a counter spring
0, rests on its back contact ¢, in which event
the two main conductors of the circuit I and
L%are united by a closed low resistance branch
including the wire 2, contact ¢, circuit chang-

ing lever ¢?, and wire 4; but when the line is
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busv, the plucr P having "been inserted in any

of its spring jacks or sockets J,and the local

circuit of the generator s havmﬂ*thoroby been
closed throun'h the electro maguet A, the cir-
cuit (,hanfrer a* is attracted forwaLd leaves

1its back contact s and thereb y breaks the nor-

mal low resistance branch, and making con-
tact with the frout stopec closes the nor mally
open shnnt circuit around the annunciator
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magnet D, thus cutting its resistance and re- .

tatda,tlon out of the ‘[:emlku]':r cireuit and also
establishing a more porfoet balance between
the two sides of such circuit. Uponthe with-

drawal of the piug P from its socket the ex-

¢citement of the magnet A ceases, its armature

falls back, the shunt circuit is again opened

and the short branch between tho lines 18

‘again established; the normal condition of

the apparatus and ecircuits being thus auto-

matically restored.
Although twolocal batteriesd a,nd two earth

returns tooethel with two sets of local and

branch oonduotors 7 and 8 are shown herein,
it will be evident to those skilled in the art

e
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that a single battery, a single pair of main

conduotors forthecircuit thereof and a single

‘earth terminal would practically bean eqmva-
lent construction.

I claim as my invention—

I00

1. In a multiple switeh board apparatus, -

the combination substantially as hereinbefore
described, of a main circuit represented on
two or more switch board sections by plug
socket econnections; connecting conductors
having plug terminals for uniting the sockets

of the said cirenit with those of another ecir- |
cuit; acallannunciator connected directly In

one of the two conductors of said maln cir-
cuit; a eircuit changer normally uniting the
sald {wo conductors to maintaln & olosed sig-

naling circuit for said annunciator having an
alternatwo position in which the said main
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conductors are separated, and the annuncia- -

tor shunted; and means for automaticaily

‘actuating tho said circuit changer and for

causing the same to changeits p051t10n by the
1nse1tlon orwithdrawal of the plug connector
in or from any one of the said sockets.

2. The combination of a double conductor
main circuit plug and socketconnectors there-
for; a call annunciator of ordinary construc-
tlon placed directly in.one side or conductor
thereof; a normally open or discontinuous
shunt 01rou1t round the electro magnet of said
annunciator; a normally closed low resistance

‘branch uniting the two conductors of the
‘main eircuit; a circuit changing conductor

controlled by an electro magnet in a local
circuit including -a generator, arranged to
close the said shunt oirouit or tho sald low re-
sistance branch aocordmﬂ* to its posmon, and
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in closing one to open the other and a cir-
cuit eleser for said local circuit so conetructed
and placed with respect to the plug sockets

~ of said main circuit that it shall be operated
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by the insertion and withdrawal of the plug

in and from the said socket; whereby the

movements of thecircuit th’LHU‘lnﬂ' conductor
are made automatic in both dlrectlens, stib-
stantially as described.

3. In a metallic circuit multiple smteh |
board, a main ecircuit having connecting

branches extending toplug seckets at the sev-
eral switch board sections; connecting plugs

united in pairs bysuitablelink conductorsand

adapted tobeinserted in thesaid sockets; a lo-
calcircuitineludingan electrical generator for
each main, having branch terminals normally
alsconnected in each plug socket of said main;
a contact piece mounted on the connecting
plug arranged to urite the said terminals and
therebyclose said loeal circuit; an electro mag-
netincluded in said lecal cireuit; a call annun-
ciator connected directly in one of the main
conductors of the main circuit;acireuit chang-

ing lever mounted on the armature of the

sald electro magnet and controlled thereby;

a branch-_cond_ucter of low resistance extend-

ing between the two conductors of the main

circuit and normally closed to unitesaid con-
ductors through said lever and a normally
open shunt cireuit round said annunciator,
adapted to be automatically closed throuwh

the said lever upon the insertion of a pluﬂ'-

connector in 1ts socket and opened on the
withdrawal of the same, substantially as de-

- scribed.

4. The combination with a telephone eir-
cuit, of an-annuneiator included in series in
said circuit, a normally open short circuit
about sald annuneiator,; and means for clos-

ing said short circuit by the act of making

cennectlon with the line, subetantmlly as de
sm ibed. |
. The combination with a telephone cir-
eu1t of a normally closed eross-connection
between the sides thereof at the central sta-
tion, an annunciator included in seriesin one
side of said circuit and located between said

cross connection and the sub-station, a nor-
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mally open ehort circult &bOﬂtS&ld annuncia-
tor, and means for opening said cross-connec-
tmn and closing said short circuit by the act

50

of making connection w1th the line, substan-

tially as descmbed
6. The combination with the two eldes of a

telephoneline extending from the subseriber’s
station to the central staft-ien, of switches at
the several sections of a multiple switeh
board, each of said switches comprising a
pair of normally disconnected contaet termi-
nals connected respectively with the twosides
of theline, an annunciator connected in series
in one side of said line and located between
the subseriber’s station and the point of con-
nection of thelast switech with the side of the
line containing the annunciator, an electro-
magnetic devwe included with a souree of elec-
lr1mty in a local cireuit adapted to be eclosed
by the operation of connecting with the line,
and mechanism in connection w1th sald elec-
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tro-magnetic dewee for removing smd annun-

ciator frem its position 1n series 1n the cir-
cuit when said electro-magnetic device is en-
erg ﬂized substantially as described.

The combination with the two sides of a
telephone line extending from the subserib-
er’s station to the central station, of switches
at the several sections of a multlple switch
board, each of said switches comprising a pair
of normaliy disconnected contact terminals
connected respectwel y with the two sides of
the line, an annnnciator connected in series

‘in one side of said line and located between

the subscriber’s station and the point of con-

nection of the last switeh with the side of the

line containing the annunciator, and means
for removing Sd.ld annunciator frem 1ts posi-
tion in seriesin the cireunit by the act of mak-
ing connection with the hne, eubstentlally as

_desembed

In testlmlony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this 4th day of

April; 1892,
GILES TAINTOR.

Witnesses:
GEO. WILLIS PIERCE,

JOSEPH A. GATELY.
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