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To ceZZ whom it may CONCEFIL:

Be it known that I, FRANK R. MOBERTY a,

citizen of the United Stetes residing at Eva,ns-
ton, in the county of Cook and Sta,te of Tili-
nme have invented a certain new and useful
improvement in Switchboards for Telephone-

1nes

equipped for the automatlo control of sighals

and for the supply of current for exoltmﬂ' the
| tion Wu;h the local circuit of each selective-
| signalline which traverses the restoring-mag-

substetlon-trensmltters from a central sou rce
in the switchboard.

The invention comprises severel featules,i

which have for their purpose, respectively, to

' - provide for the automatic operation of line-
‘annunciators and for the automatic efface-
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‘ment of the displayed line-signals in making
connection with the lines, to prowde for sev-
ering the normal extenelons of the line-cir-

cuit throuﬂ'h the line- signals in the case of

such lines only as must be free from gro unded_ |
-connections during their use, to furmsh means
for exciting supervisory swna,le temporarily
associated W1th united hnes, and to avold un-
necessary current-disturbances in linesin the

- process of switching them together.

~ called ““bridging-boards,” to signaling and.
- supplying current for . the Lrensmlttmﬂ*-tele-._
- phone from a oentral source in the smtoh-f

The invention has in view the adaptation

of existing switchboards, particularly the so-

- board.
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In the br idging aoparatue refened to each -
| telephone-lme is prowded with a spr 1n<r-;|eck:

- in each section of the multi ple board of- the
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type represented in Patent. No 400,969, dated

April 9, 1889, to H. B. Thayer, or some essen-

tlelly-mmﬂal form with plugs adapted to the |
‘spring-jacks and with a line-signal in some -

section of the switchboard like that deseribed
- in Patent No. 634, 095, dated October 3, 1899,
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to C. E. Scribner, (OaseNo 252.) Thes Sp11n0*-

jacks not being specially adepted as agents
~ for applying a. oontmuously-ﬂow ing current
- in the switchboard are subject to aocldeutal

‘contacts, which create tr oublesome noises in
the telephones of lines in the process of unit-
ing them. The line-annunciators are perma-
nently oonnected in brldﬂ'es of the 11nes, and

(Case No. 81,) of which the following
~ isa full clear, concise, and exact deserlptlon '-
. This mventlon concerns apparatus for su-
pervising and switching telephone - lines

{ eluding the common source of ouuent and

i of the line which is closed by the, telephone-

| no means is p1ov1ded for breakmcr these an-
nunciator-bridges in special cases Whele they
prevent the nor mal operation of the line, sueh

as long-distance connections or party-lines g 5
edapted for selective signaling. . The pres-
ent invention aims to obwete these various
obsta,oles to the employment of a common
source of current in the bridging-board and
to secure the advantages of autometle signals
in common battery-transmission therein, To
‘this end its several features consist in the
following apparatus and circuits: In connec-

6 .

netof the line-annunciator thereof is arran ﬂ'ed
an electromagnetic switch or cut-off relay, of
which the smtch contacts control the bridge
‘Including the actuating-magnet of the lme— |
'_annunelet01 With tha,t contact-pleoe of the
plug which is designed to close this local cir-
cuit and in so domf‘r to come into direct con-
nection with a battel y applied to a local con-
tact-piece of the Jack I associate a third flexi- -
ble conductor, forming the terminal of a cir- v 5
cuit 1noludmﬂ' the supervisory signal, to-
gether with a ree1etanee-eoll and I plomde
in the plug-cireunit the usual super visory re-
lay controlling a shunt about the signal, the _
plug-cireuit belnﬂ' equipped with a br 1dﬂ*e in- 8o
for the. purpose of preventing the formation
of abnormal currents in the process of making
connection with the line called for the tip or
testing contact of the calling plugis normally
dlseonneeted from the I‘Gl’ll&lﬂd@l of the plug-
‘cirenit, its connection therewith being con-
__trolled by the operator’s telephone:- key, and
is connected with special apphenoes to perr 111113' o
making the test. | QO
The mventlon is dlawramm&tloe113r 111us-— __
trated in the attached drawing. At the sub-
station the transmitting and receiving -tele-
phones are placed in a nor mally-open- budﬂ‘e -
95
switch when the- telephone is taken for use.
The polarized eall-bell is pla,oed In' & perma-
nently-olosed bridgeof theline,in whichacon-
denser is inter posed to prevent the passage
of continuous current from the central bat- roc
i tery through this bridge. The line conduc- o
| tore 1 and 2 are led from the 1nst1 uments at
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forms a part of the-local-battery: circuit 3 4,

400,969 before mentioned descriptive of the

switchboard, and thence line-wire 1 extends
through the line-magnet of a line-annuncia-
tor b £o the free pole of the common signal- |
| _battely ¢, while line-wire 2 is extended to-
- earth. The restormo'-magnet of the line-an-
nunciator is included in a conductor 3, which

~ which is open at normally-separated muluple_ff
‘terminalsdand d’ of thespring-jacksaand o'
As will be observed from the Patent No.

~use of the line, a cut-off relay f S prov1ded'

- which is preferably connected in a multiple |
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branch of the conduector 8 in parallel with the

restoring-m

reepondmfr line.

maﬂ'net 111 the. Sa,me conductor.

magnet of the line- annuneiator, its
| _--SW1toh-oonteots being interposed in the. ex-
. tensions of line eonduotors L and 2 of the COr-
It may, however, if de-
- sired, be placed in series “with the 1estor1nfr-—;
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.'__-'[-_boald united by a plag-circuit 5 6 and 7 8.

- Conductors 5 and 7 are united into a closed

, _.:_.:_35

' cireuit through a wire 9, which closed circuit,
includes two wmdm oS of a repeating-coil A.

| -_S1m113,rly, oonduetms 6 and 8 form a closed
~ cirenit having

| ~ ductor in common with the circuit before
. traced, the latter circuit including two otheL
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.Wmdmgs of .the same repeetmn'-ooﬂ
. bridge of the plug-circuit thus formed leads
‘through the common source of ¢urrent ¢, or,

in other words, the point of junction of wires
~ 5and 6 1is connected with earth, while the

7 and 8 include each the magnet-winding of

._ 5_0

v kork.
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a supervisory reld,y, the lettor bemn' desw-'
 nated 7and 7.

- Each of these releys controls

‘a portion of the bridged con-

‘The

point of junction of wires 7 and 81is connected |

 with the free pole of battery ¢. Conductors

the display of a secondary supervisory signal
The sleeve of each plug, whloh in |
the bridging-board is not utilized as the ter--
- minal of a elromt but merely serves to cross
together the contact-pieces dand d' of aspring-
';]eck into which it is inserted, now becomes
-the terminal of a conductor whloh includes |

. the- seoondery supervisory signal, together

with a remstance coil. . Thus conduetor 10,

o terminating in the sleeve of plu g, meludes__
the signal-lamp %k and the resistance-coil m.

6o

.....

The sleeve of the other plug is the termma,l.
of conductor 11, which includes the superw-

sory signal /' and the resistance-coilm’. The
‘means whereby either superwsory relay con-
trolsits eeoonda,ry signal is a shunt of the sig-
. nel trevel sm othe ew1toh—oonteots of therelay.

-ddetor.8.

‘signal k isinecited. -

___________

' '654:,'750' -

the eubetatwns to spunﬂ'—;]aoks Q. end o' in the i ca,lllnﬂ'-l;ey for a,pplymg a Souree of . oa.llmﬂ'-
| eurrent to the plug g’, which for the sake of

clearness is not shown in the drawing, and

with a listening-key n for bringing the oper-
‘ator’s telephone o into a bridge of the plug-
This operator’s key is designed to

circuit.

denser in the break thus produced in the con-
Thusinthe normal posﬂslon of the

.--telephone-key the conduector 8 is complete. -
{ While the telephone is connected with the

| plug-circuit, the circuit of the common bat-
| tery to the tip of the plug is broken, while
theinductive continuity of the circuitis main-
tained to permit the transmission - of tele-
phone- ourren’rs throucrh the Opemtors tele-—

phone

Tahlng the telephone for use at the . Sllb--
station by closing the line-circuit throu oh the
teléphones there produces a current thLoun'h o

the individual line-signal b, Wthh dlspla,y
the indicator of the annunuetm The_._ oper-

ator answering the call inserts plug g.into the
answering-jack a’ of the calling-line.

‘are united through the sleeve of the inserted
plug, the restormo'-mefrnet of theline-annun-

| elator. is excited, .:md the displayed mdwator
is repleced At the same time a branch ecir-
“¢nit is formed from the. conductor 4, through

| the sleeve of the plug and oonduotor 10 ter-
‘minating therein, by which the superyisory
The insertion of the plug.
_mto the sprmﬂ'-Jeok a' produces, however, a
“circuit for the battery.c through the conduo-
‘tors 5 and 7 of the plun'-olromt to the tele-
‘phone-line, and a current flowing in this eir-
cuit excites the supervisory reley@ and closes
the shunt ebout the swnal k wh1eh thus re-

.....

sorlber sorder for the requlred oonneotmn the_
| operator tests the line called for by epplymn'
the tip of plug ¢’ to the test-ring of a spring-
_Jaok thereof, the operator’s 11sten1nn'-key be-

ing still in posﬂnon to connect her telephone
with the plug-circuit. If the conductors 3,

‘leadmsﬁr to’ the nest—rmﬂ's of the lme tested be.,

.....

| the. free pole of the 100&1 ba.ttery, a current
plication of the test-plug’

will flow at each ap

‘There-
| -by the oonduotors 3 and 4 of the looal cirenit
Plucre g and ¢’ are furnished in the smtch-* '?

‘break the continuity of the conductor 8, while
1 the telephone is-applied to the circuit and to
‘connect the portion of the conductor leading
to the tip of the plug directly with one sufle
of the operator’s telephone for the purpose of
'testmg, at the same time interposing a con-
eplmﬂ'-;ja.eke the springs d, which form the |
terminals of the batfery of all the spring-"
jacks in astrip in the switchboard, are formed
- integral with a r1bbon of metal i m the strlp'
e of spring-jacks. . |
| - In llnes like that extendmﬂ' to stamon E‘r |
which may be a party-line or a noisy lme
which it is desnable to free from permenent 1
ground branches in the exchange during the
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through the conductor 8 of the plug-circuit

| and a portmn of the operator’s telephone to

| earth, which will indicate the busy condition
of the line,

comes.in contact successively with the thim-

‘ble of the spring-jack,with the battery-spring, -

8 -

with the longerline-spring, and, finally, with
-the shorter l1ne -spring; but 1nasmuoh as the

f pluo's 13 furmshed mth the usuel plun' 18 dlsconneoted from th,,,e_ battery in the_ o
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If no “busy-test” click is heard =
in the telephone, the 0perator inserts the pluﬂ' o
g' fully into the spring-jack.  As the plug is
thrust into the spring-jack the tip of the plug

130




- line and is furnished with means for breaking -
the normal bridge of the line including the

10

15

Coesavs0 3

pllu'g-circuit no currents aré'prOdHCGd' by the |

accidental contacts in the jack of sufficient
strength to be troublesome in the telephone
of the calling subseriber. When the plug isin
place, the operator disconnects her telephone

from the circuit, whereby connection of the

comimon battery ¢ with the called line is com-
pleted. The called lineisin this case a party-

line-annunciator. When the plug is inserted
In the jack to complete the connection, the

1s excited, leaving the line free from all unnec-
essary connections in the switehboard.. Cur-
rent in the same local circuit thus formed ex-
cites the supervisory signal &', which latter
remains displayed until the subscriber called

local eircuit 8 4is closed and the cut-off relay f |

- removes his telephone from its switch for use,
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when the signal becomes shunted by the su-

- pervisory relay. The resistance-coil in cir-

cuit with the signal in each of the conductors

10 and 11 maintains a sufficient difference

28

of potential to permit the shunting of the
signals without undue waste of energy. In

practice the signals may be of, say, ten ohms

_ and the coils of thirty ohms resistance.
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The invention is defined in the following
claims: B - B '

1. The combination with a telephone-line,
a spring-jack forming a terminal

~nection with the spring-jack, of a local cir-
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cult terminating in normally-separated op-
posed contacts of the spring-jack adapted to
be crossed together through the sleeve of the
plug, and a magnet in the local circuit, a

~branch of the local circuit terminating in

 said contact-sieeve of the plug, a secondary
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supervisory signal in the last - mentioned
branch, and a supervisory relay in the plug-
cireuit controlling said signal, as described.

2. The combination with a telephone-line,

a self-restoring line-annunciator thereof, a |
‘spring-jack forming a terminal of the line in |

the switchboard, and a plug and plug-cireuit

for making connection with the spring-jack, |
and a local - battery circuit terminating in |

| L of the line,
and a plug and plug-circuit for making con-

iy, ip—

normally - sépamted. contact _-"p'ieces of the
spring-jack adapted to be crossed together zo

through a local contact-piece of the plug,said
local circuit ineluding the restoring-magnet
of the annunciator,of a supervisory relay and
a source of current in the plug- circuit, a
branch of the said local circuit in multiple
with the restoring-magnet, a secondary su-

branch, and a shunt of the secondary signal
controlled by the supervisory relay: ‘where-
by the line-annunciator is reset and the sec-
ondary signal is excited for control by the

as described. o
3. The combination with a telephone-line

'and a self-restoring line-annunciator in a
normal bridge of the line-circuit,a spring-jack |
for the line, and a local circuit including the
restoring - magnet of the line-annunciator
and normally open at separated contacts -
in the spring-jack adapted to be closed to- %<
| gether by an inserted plug, of an electro-

magnetic switch controlling the bridge of the

line-circuit, the actuating-magnet of the said

switch being in the same local circuit with
the restoring-magnet of the line-annunciator,
as described. | | A
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pervisory signal and a resistance-coil in said

60.“'

relay when conneection is made with the line,
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4. The combination with télephbne--liiies'-

and a plug and plug-circuit forming a tempo-

ary extension of one of the lines, a source of

current connected with the plug-cireuit, and

an operator’slistening-key,of switch-contacts
on the listening-key adapted to connect the
telephone with the plug-circuit and to sever
‘the conductive connection between the tip.

of the plugand thesaid battery; whereby the

my name this 5th day of October, A.D. 1899.

- Witnesses: o |
Erra EDLER, o
FLORENCE E. SUMMERS.
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plug may be inserted into the spring-jack
of a line without producing disturbances in
the telephone of the line connected with the
plug as deseribed. DT o
- In witness whereof I hereunto subseribe

So

90

- FRANK R. MCBERTY.
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