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To all whom it may concern:

Be it known that I, HARRY' G WLBSTBR,E
N (1t1fe11 of the Umted States, and a resident |
of Chicago, county of (/0011-; and State of
ilinois, heve invented certain new and use-|

g, fermma a part of this specification. -

Iuy invention relates to central bettery _
‘telephone exchange systems: in which sub- |
scribers’ lines extend from substations to an|
exchange, and are there associated with cord |

‘connecting apparatus; the Seld eord connect-
g apparatus’ 11101L1d1110

thc actuation of the subseriber’s hook SWltCh

Systems ol this charecter have. been demsedf"
~in which the supervisory signal is a small

incandescent. lamp,

ing its two windings included in the two |

In such-
eyeteme it is necessary that a line wire lead- |

- ing from oneé side of the central battery be_;-*z ing a preferred form of my invention I have

eimnu etfenee of Lhe cord Cll‘ClllJl;

“normally connected to ground thmu&h
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| eyeteme the eupelwsory sienal 1s 111 a Ieefl,l'f'.
circult centrelled by the ]011113 qcuen of the';-i_.f

o0

taken rtor conversa tmn

two relays.

at the central office.

st per'weo ry signal.

..:-(*011._10110(:1 by the armature.
| eircuit is closed at the subscriber’s station a
| second circuit will be completed through the
| other winding of the polarized electromae-g-
| net, and Whlle this circmat will also 1nclude

a supervisory sig-
“nal or signals,. which are controlled ]01111,137.5

1ts cmcmt being con- |

trolled by a chlferentlelly wound. relay hav- ?.;-jmey be embodled 1 a number of different

'._censtructmns and will be more fully ex-
L-;.phmed in the- Iellewmo ‘description.

the magnetuetwn N one pole of the magnet
causing the armature to move to a 1)05111011 |
whleh “will cause the display of the super-
.visory signal, which may . be an 1ndicator

‘| directly eenneetecl to the fereture or a -
~ful Impmvemente in Telephone .- Lxeh%nee |

 Hystems, of which the following is a full
clear, concise, and exact deecrlptmn, refer*
~ence being had to the accompanying - dr aw-

lamp or mechanical signal 1 n a local circuit
‘When the line

the ﬁ:r_‘ t mentioned wmdmtr the windings

are so proportioned that the effect of the _
| current through the second winding is equal
| to or . ﬂreater than that through “the first
_-Wlndma, and the two. Wlndmfrs being con-
‘nected dzﬂerentlally to each other the effect

by the mempuletlons of the operator, and | of the

first: winding will be neutmhxed or

| overcome and the armature will return to its
| normal poe1t1011 eﬂ"acmﬂ the superwsory
| signal. -
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The arr *‘mﬂ'ement whleh I have outlined |

~In the accompanying drawings illustrat-

a | shown diagrammatically in Fig. 1, two com-
contact associated with the subscriber’s: heok-,_; ~plete line circuits of the three wire type in
switch, the ground connection being . auto- |
nmheelly b1 oken when the telephone 18
“In other . systemee
which have ﬂene into use, the use of a |

fﬁ'l()ulld at the subser 1ber S stetlon 18 avmdedf"

- assoclation ‘with' cm:'d connecting apparatus 8
‘including such a polamzed electromagnet s
I have deecmbed In Fig. 2 I have indi-
cated ‘similar cord connectmo apparatus as-
| sociated with two different Tine circuits of

by asing two relays, one for each of the talk- | the two wire type, one line circuit being that

1Ng strands of the cord circuit ; end in such | employing a cut- off relay and a separate sig-
nai COIltI'OIIHlG‘ magnet, and the other line
;:cu"cult that in Whlch a single relay asso-
. S T S ~.ciated with the line causes the display of the
The ob]eet of 111y mventlon is to prc}wde;_'

means by which the oround ‘at the sub-
“seriber’s  station 1s 1‘endered unnecessary;

line signal when energized to a limited ex-
tent and causes 1ts eﬁacement When ener-

] ,mzed toa ﬂl*eater e\tent
and also to simplify the SW1tch]_no apperatue- :

Referrmn' to Fig. 1, subscribers’ St&thIlS

- L - _f:A and B are provided with the usual appa-
in accordance with my mventlon I 2ss0- |

ciate with the connecting cord at the centra,lf_
office, a polarized electromagnet, having dif- |
“ferential windings and contl olling by its |

ratus adapted for use with a central source

of current Supply, eempmsmﬂ‘ a Tecelver 7
and a transmitter {, in a circult which stands

normally opened at the contact of the hook
armature the dlsplay or non-display of a |

‘The arrangement of
cireults 1s such that when the connecting:
pmn 1s inserted into the ]eek of an idle lme_l
a cirenit will be completed through one of
the relay windings through- Whlch current |
will flow. 111 3] dlrectlon tendmg to Weaken.;;_;

“switch 7, the bell 4 and condenser ¢ being in
__'pelmanent bridge of the line limbs.
“normal condltlons limbs 1 and 2 of the line
extend to the central oﬂice and are there con- -
“nected to the jacks 7 7, limb 1 being also car-
ried through the winding. of the Tine relay

Under

8 to the neg etwe side of the central battery
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- C; and Iimb 2 is carried through the con-

tacts 4—6 of the cut-off relay to the positive

- or grounded side of the central battery C.

£he winding of the cut-off relay 5 is of com-

paratively high resistance, and is interposed

 between the test pieces or thimbles 13 of the

- Jacks and the positive side of the battery C.
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15

90

30

The jacks are provided with tip contact

‘pleces 11 and sleeve contact pieces 12 and

are so arranged that when a connection plug
15 1nserted an electrical connection is estab-

hished between the sleeve springs 12 and

the thimbles 13, through the sleeve contact
piece of the plug. The cord connecting ap-
paratus includes an answering plug » and a

calling plug o, the plug tips 14—16 being
united by strands 18—20 and condenser

and the plug sleeves 15—17 being united by
strands 19—21 and condenser ¢. The usual
histening-key 23, operator’s set 24, ringing
kkey 25 and generator 26 are provided, and

the Iistening key 15 so arranged that the non-
inductive resistance 22 is brought into cir-

cuit of strand 20 when the key is moved
to the listening position. A SUPErvisory re-

lay 28 1s associated with the answering plug,
‘having a
N—5 serve normally to give a corresponding

permanent magunet whose poles

polarity to the armature 84, and pole pieces
41—492 respectively, of the relay.” A spring

- 56 and stop 35 are so arranged that the ar-
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~of the jack and the winding of relay 5
~causing the actuation of the latter relay to

mature 18 held normally in the position

shown in the drawing, but when actuated

during the course of a connection it engages
contact 38, completing the circuit of super-
visory lamp 89. The relay cores are pro-
vided with a winding 80—31 associated with
the tip strand of the cord and a second
winding 32—33 associated  with the sleeve
strand, and these windings are so connected
that when connected with the battery C as
shown, they will be in opposition or *dif-
terentially-connected,” and the winding 80—
31 1s so proportioned as to produce a pre-
ponderating effect over winding 32—83 when
in circuit. A second supervisory relay 29
of stmilar construction is associated with the

calling plug o, and controls the cireuit of

sup-erviso_ry lamp 40. -
~Subscriber A in calling completes the cir-
cuit of relay 8 and battery C, lighting the

Iine lamp 9 in the usual manner. Upon the
nsertion of the answering plug 2 a circuit

of battery C is completed through winding
52—33 of relay 28 through strand 19 and
plug sleeve 15 of the cord circuit thimble 13

?

break the normal connections of the line to
relay 8 and battery C. The plug sleeve 15
being also in contact with sleeve spring 12

‘ot the- jack, another circuit is completed

from this point through the line Ilimbs and
mstrument to spring 11 of the jack, tip 14
and - strand 18 of the cord and winding

winding 30—31 of the relay.
‘of the relative proportions of the two wind-

&

930,513

1 50—-—31 of r'eblay 98. It will be seen that at

this time the current flow through winding
82—33 of the relay is greater than that
through 1ts opposing winding, but as pre-
viously stated, the winding 80—31 is so pro-

-portioned that the magnetic effect of the

current traversing it is suflicient to neutral-

‘1ze or overcome the effect of the current in

winding 32—33; and the armature 34 thus
remaining 1 its normal position, lamp 89
remains unhghted. After learning from

subscriber A with which line connection is

desired (1n this case that of subscriber B)

the operator tests in the usual manner, her
key being in the listening position. In case
the line 1s 1dle the tip 16 and thimble 13 will

70

v
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have the same potential and no effect will be -

produced when they are brought in contact.

if, however, the line were busy, current

would flow from the positive side of battery
C through relay 29, strand 20, resistance 29,
plug tip 16, thimble 13 and thence through
the plug sleeve and circuit of the cord at
the point where the busy connection existed.
1his would produce a click in the operator’s
receiver 1n the well-known manner, but on
account of resistance 22, which at this time
1s 1n circult with strand 20, and is of rela-
tively high resistance, the disturbance in the
circuit of the tested line would be reduced
to a minimum, the resistance 22 being pro-
vided for this purpose. Upon finding that
the Iine 1s 1dle the operator inserts her call-
mg plug o and rings in the usual manner.
Upon the insertion of the plug a circuit of
battery C 1s completed through winding

52—33 of relay 29, strand 21, plug sleeve 17, -
thimble 13, and relay 5 of line B, the latter

relay being thus energized to break the nor-
mal connections of the line to relay 8 and
battery C. While ringing, the current from
generator 26 serves to maintain relay 5 en-
ergized and thereby prevents the display of
the signal lamp 9, as will be understood.
The adjustment of relay 29 is such that the
current which at this time flows throngh
winding 32 —33, strengthens the normal
magnetism of pole 41 and weakens that of
pole 42 to an extent suflicient to attract the

armature 34 to pole 41 and close the cireuit

of supervisory lamp 40 from battery C,
through wire 62, armature 34 and contact
38, thus lighting the lamp. When sub-
scriber B responds, completing the circuit
of limbs 1 and 2, additional current will
flow through winding 32—83 of relay 29,
and circuit will be completed through line
limbs 1 and 2, springs 11 and 12 of the jack,
tip 16 and strand 20 of the cord cirenit and
| On account

ings the magnetic effect of the current
through winding 80-—31 equals or over-
comes that of the current through winding
82—33, thus restoring or increasing the po-
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- larity of pole 49 and restermo or deerea,smg,“
~ that of pele 41; the armeture 34 now ‘re-
turns to 1its normal position, extmomslnnei}'
40, which indicates that subserlber B_
has anewered ‘When either subscriber hangs

armature 34 llcrhtmo lamp 39 or 40.

normsl position shown in the drawing.:

of dif

‘erent: Chdl‘&(}tel S,

current from bau:tery Ol

g of the cut-off relay 44, causing the oper- |
Upen the epem‘tlon of
- this relay the normal battery connections
of the line limbs are broken, and contacts |

17—48 of the relay are broug hi into engage- |
thus completing a. Seeend eu?emt'-_
_ threuoh relay 28, which . meludes t‘le two |
~ line 11111be and the windings 80—31 of the

“relay, causing lamp 39 to remain unlighted,
as was deeombed with regard to Fig. 1.
busy test is secured in the same manner as |
' _prevmusly described and when ;he ‘operator.

atlon of the latter.

* plugs in”

the cut-off relay 44 is ener 01?ed by eurren'i:

through Wmdmg 32—33 of 1e1‘1y 29 asin the
previous case and the armature oi. J:ehy 29 |-
1s attracted to cause
supervisory lamp 403 ‘which is extinguished |
-as soon as the subsembﬂr by answering com- |
pletes the ecireuit through winding 30———311{__'
of the relay. As soon as the cli emt thrmwh |
winding 30—31 oi either SUPErvisory 1"e} ay
1S brohen by the replacement of the sub- |-
~scriber’s recelver, the relay ar matures a ASSUME.
their normal p051t1011 lighting their ‘corre-
Tt 1s thus seen
that the operation of the s wnals 18 the eame.i

sponding supervisory lamps

as that in the first ﬁcrure

,:ee‘ltaets H57—56, through hmbs
| the line and conm(,te e-—-—o8 to the positive
te the',. “or grounded side of the bdttely
S| Ing 51 ha,e a relatively weak magnetic eﬁeet
Fig. 2 shows subst ::mtmﬂy the same cor di;. *"}111(21 can only actuate armature contact 53
'_(,enneetmg epp‘wame as that of Fig. 1, bub;—f--}“
is indicated 1n association with hne euemts:
‘The line circuit of |

‘subseriber D differs from tha,_t of A in Fig. |

‘the relay 28" aeseemted with the plug
through  contact 46 of the
~through winding 52 of relay 50, and baclk
“to Lhe posfcrve or orounded side e:t the bat-
| tery. This Wmdmo 52 having
‘Nhen the oper- | g
~ator plugs in to answer, circuit is completed |

through winding 32—33 of the relay 28 and |

in-

to call on a line similar to that
“of subscriber D, the cut-off relay 44 is ener-:
ogized during 1'11’10111‘? by current from bat-
_ tery C*? flowing throuﬂh resistance 43 1115t(,ad_,
of by current from thﬂ ringing generator 26.
Aiter the restoration of "the. Tinging-key,

vlously described ;.

‘the 111111111111’51 on of |

hine,
t-._throuﬂh wire 61 to the circuits of the battery
C? and the ground or common return as in-
the pr evious cases.
the ringing I{ey wmdmo 32—33 only of the
‘relay 29 1§ In circult, the arnnture of the
relay.1s eonsequently aetueted and lamp 40
“lighted. -
o cult bemo then completed through both relay
Referring to the line ClI‘CUlt of subser:ther
It of K Flg 2 the relay 50 aeseemted Wlth the '_

-_lme is.one. whleh when enerﬂ*lzed to a limited
| extent will contrel one pair of contacts and
when energized to a eoreater extent will also
“control qddmenal eenta(,ts

: j..feh‘u*e.,e‘tel are now known and the present
up, the circuit through winding 30—31: bo- |

“ing broken, the current through winding | of such a structure.

39 33 wﬂl agaln cause the. aematlon eif?f

“When | winding 51 of the relay 50, thence throun‘h
both lamps are ll@hted constituting the usual |
disconnect ewnml tLe oper ator removes the.

plugs, and the various P“‘t,l"tS return

‘Relays of this

drawing is only a dlwmmmeuc 1llustration

and 2 of

" he wind-

which, engaging contact 54, completes the

__1011"-01111; ‘of lamp 9 thr ouﬂh contact pieces
59—55— and 58, causing the 11111111111.11;1011'
| of the lamp.
1, in that the cut-off relay 44 is dlreetly con- |
nected to one side of the talking circuit, but |
the thlmblee 46-of the jacks % are not bI‘OUOhL--
into direct connection with line limb 1 untllfﬁ_-
after the operation of the cut-off relay.:
this case the subscriber D calls i i the usual
manner eempletme' the circuit of relay 8and
lighting the signal lamp 9, both by means of -

‘Nheﬂ the opemtet' ‘plugs in”
to answer, & circuit 1s completed which may

1 be traced as follows :—irom the negative 51(1(,-
{ of the battery

‘throuﬂh winding 32—33 of

jack,

*eletlvely

ry

cludes both windings of the supervisory re-
i lay,"and as plevmusly described ‘the arma-

_.?:-ture remems 1 its normal pemtmﬂ leavmu N
-i-the supervisory lamp unlighted.

The buey-

test 1s secured in the same manner as pre-
‘and when the ringing
“key is actuated, a elremt of battery bemJ |
thus eompleued threugh resistance 43, thim-
ble 46 and winding 52, the relay 50 is enei-

- gized to 1“.:5 ﬂl*eater extent and all of its con-
tacts are
The circuit of the calling generator 1s com-

pleted from ground through the ringing l{ey '

contact 45 ef the jack, the two limbs of the

eetuated as previously described.

eonteets 5560 of the .relay and

- Upon the restoration of

When' the subscriber answers, cir-

wmdm@e the armature assumes 1ts nermal
pOSlthIl e;xcmomshmtr the Jamp. VVhen -

Py
Lhenee |

e

70

Subsel iber F in calling,
~completes a circuit of battery 023 through

75
20
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great magnetic ef'feet causes the actuation
of f the additional contacts. of the relay; con-

| ,-taets 56— 57 are sepa,mted disconnecting
thr ovﬁh contact 46 of the jack a,nd the Wlﬂd— i;jr'mndlnﬁ' 51 from the line: contacts 03—58
and 59 are separated, dleeemleetmg the line
from its direct connection with the positive

~side of the battery, and opening the circuit of
lamp 9 extinguishing the same; and contacts
55—60 are br ouoht imto engageinent thus

“connecting thimble 46" dlreetly to limb 2

05

100

| of the hne The circuit’ of the line limbs 1 -
cand 2 _Demo closed at E a circuit 1s now com- -
‘pleted from thimble 46 of the jack through

The'__j-fzthe line limbs and cord strands which 1n-
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- subscriber hangs up winding 80—31 is again

~cut out of circuit and the lamp relighted by

the actuation of the relay armature. When

~ the connection is taken down all parts as-

10

“suie their normal position. While in Fig.

2 1 have indicated that the calling plug and

~answering plug are associated with separate

batteries 1t will be understood that these may

be one and the same. |
Wherever in the following claims I have

referred to “the non-use” of a line, it is

~to be understood that I am referring to that
~condition in which the telephone of the asso-

the central office.

. clated line is not in use, rather than to the
15

existence of a connection with said line at

-

- Wherever in the following claims I refer
~ to “the use ” of a line, 1t is to be understood

20

25

30

that I am referring to the conversational
circuit being established. -
- While I have

ings and indicated a certain arrangement of
permanent magnet, cores and armature it is
obvious that relays of this character may
be arranged in other ways and I therefore
do not wish to limit myself to any particu-
lar construction. It will be also evident to

those skilled in the art that a cord circuit

such as I have indicated may be associated

with other line circuits without departing

from the spirit of my invention, and I there-

fore do not wish to be limited to the pre-
clse arrangement of apparatus and circuits

shown, but claim :—

- 1. The combination in a telephone ex-
- change system of a cord circuit adapted to
- Imake connection with a telephone line, a

40

45

. "

~signal controlling electromagnet associated

therewith responsive to current in a circuit

‘established by the connection of ‘said cord
- cireult to the line, means including a wind-
- ing for securing a greater energlzation of
~one pole of said electromagnet over the other

during the non-use of the line to cause the
display of a signal, and a second winding
tor securing a decreased energization of said
first pole and an increased energization of

~said second pole when the line is in use

whereby the said signal is effaced.

2. The combination in a telephone ex-

change system of a cord cireuit adapted to

- Male connection with a telephone line, a po-
- larized signal controlling magnet associated

09

‘therewith responsive to current in a circuit
~established by the connection of said cord cir-

- cuit to the line, a winding for securing a

60

greater energization of one pole of said elec-
tromagnet over the other during the non-use
of the line to cause the display of a signal,
anc a_second winding for securing a de-

creased energization of said first pole and an

increased energization of said second
when the line is in
signal 1s effaced.

nd pole
use whereby the said

~1lustrated the :pola-fi.z'_ed.
supervisory relays as having two split wind-

630,518

5. The combmation in a telephone ex-
change system of a signal controlling elec-

tromagnet having two windings associated

with a cord circuit and responsive to cur-
rent therein when said cord circuit is united
to a telephone line, and a normally effaced
signal associated with said electromagnet,
adapted te be displayed by the greater en-
ergization of one pole of the electromagnet
over the second pole by current through one
only of said windings, and to be again ef-

faced by a substanfially equal or greater
-energization of the said second pole as a re-

sult of current through said second winding.
4. The combination in a telephone ex-

change system of a signal controlling elec-
tromagnet associated with a cord circuit and

responsive to current therein when said cord
circult 1s united to a telephone line, a nor-

mally effaced signal associated with said

electromagnet, adapted to. be displayed by
the greater energization of one pole of the

electromagnet over the second pole, and to

be again effaced by a substantially equal or

greater energization of the said second pole,

means including one energizing winding only
for securing the said energization only of
the first pole of the electromagnet when the

‘cord circuit is united to an idle line, and

a second winding for securing said equal or
greater energization of the second pole of
the electromagnet when the line is in use.
0. The combination in a telephone ex-
change system of a cord circuit adapted to
make connection with a telephone line, a
signal controlling electromagnet associated
therewith adapted to display a signal in re-
sponse to the greater energization of one

pole of the electro-magnet over the second

pole, and to efface said signal in response to

‘a substantially equal or greater energization

of the said second pole, means including one

energizing winding only for securing the

sa1d energization of said first pole when the
line 1s not in use and the cord circuit con-
nected thereto, and a second winding for
securing the equal or greater energization of

‘said second pole during the use of the line.

6. T'he combination in a telephone ex-
change system of a cord cireuit adapted to
make connection with a telephone line, a

signal controlling electromagnet having two

windings associated therewith adapted to
display a signal in response to the greater
energization of one pole of the electro-
magnet over the second pole, and to efface
sald signal in response to a substantially
equal or greater energization of the said
second pole, a circuit including one of said
windings only controlled by the operator
for securing said energization of said first
pole, and means for securing the equal or
greater energization of said second pole

during the use of the line by current

through said second winding,
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pole and to efface seld signal in response to
“a substantially equal or o reft,ter energization
“of the second pole, a on:'omt 1nolnd1no' one | one energizing winding only of said associ-
winding only of said signal oontrolhnﬂ elec- |
tro:lneﬂnet controlled by the operator for se-
‘curing said energization of said first pole,,,_
and a on'omt 1nolud1no a second winding
controlled from a sub- St‘ltl()ll for eecnmno'_

said equal or- gre ater enermzetlon of S‘ndﬁ

5

10

50

55

i 7. The oombmauon in a telephone ex- |

change system of a cord o1ronlt adapted to
malke connection with a telephone life, a |
signal controlling electromagnet fn,s;aoomtedr '5
therewrtth adapted to display a signal in re-
- sponse to the greater enermzetlon of one

pole of the eleotromw*net over the: Seoond

second pole.

8. The oombm%tlon in a telephone en-.;
change system of a cord circuit adapted to
‘make connection with a telephone line, a-
‘polarized signal controlling electromagnet
‘associated therexmth edepted to dlsphy a
signal when one pole is energized to a
"-oreqter extent than the other and to efface |
ea1d sional when said second pole is ener-
o1zed to an eqnel or greater extent than said
-ﬁret pole, a single energizing winding for-
‘securing the said enerelmtlon of send first:
pole when the line is not in use and the cord
cireult is connected thereto, and a ‘second.
winding for securing the equal or greater
energization of eald eeoond pole dnmno ‘rhe_-'
 use of the line. ) BRI SR
9. The oombnmtlon m a Lelephone ex-
change system of a oord cireuit s dapted to
;nqke connection with a telephone line, a
polarized signal controlling electromagnet

assoclated theren'lth achpted to. dlenhy a
“signal when one pole is energized to a |
ureater extent than the othe1 -and 1o eﬂ.’aoe
said signal when said second pole is ener-
cized to an equal or greater extent than said
frst pole, a circuit 1nelnd1nﬂ one. winding
only of said polarized ewnel eontlolhnog_
e]ee‘tlomeonet controlled by the operator |
for securing. Sdld onemmetmn ol emd fivst
~pole, and a second Wlndmo for securing the |
equal or greater enewleotlon of ealrl eeoond‘--.

'no]e during the use of the llne SR
10. The oombnmtlon in.a telephone ex-_]
- change system of a oord ‘circuit adapted to
| nmke connection with a
polarized signal oontrolhno electx omaonet
having two wmdmos aeeoomted therewwh
*1(1,;113&(1 to display a signal when one pole |

18 eneml?ed to a ﬂrethel e\tent than the

 other and to eﬁeoe said signal when e*nd_'
second pole is energized to an eqn‘ﬂ or -
‘oreater extent than said ﬁiet pole, a circuit
ncluding one of said windings only con--
- trolled by the opemtor for securing said’

energlzation of said first pole, and a elromtj
‘said second winding controlled
from a sub station for securing “the equal or
___ﬂleater enerﬁlmtlon of e‘ud seoond pole
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“telephone- hne a

_-. . .

line, a

11, The comblnatlon in a telephone ex-

_-'_'ohenﬂe system of a telephone line uniting a
sub-station with the central office, a switch
‘at the sub-station for oontzrollmg the flow
“of current over said line through the sub-
“station, a cord circuit and an rzssoom‘ced sig-
| nal oontrolhno electromagnet, said cord cir-
_cuilt being: ddapted to make connection with
said line ond to complete a circuit through

ated elﬂnel oontrolhncr electromagnet, means

f'1nolnc11n0* said Wlndlno only for securing an
_'1noreaeecl enercrlzatlon of one pole only of
| said electromeﬂnet over a circuit controlled
by the operator whereby the said magnet is

caused to display its signal, and a second

two

and responsive to current in one winding

“only to cause the display of a signal, but not
responsive to current in both wmdmn%, a
“circuit for the said one winding local to the
‘exchange and nnder the eontrol of the op-
“erator for causing the actuation of the elec-
“tromagnet, and means under control of the
“subseriber for controlling a circuit of both
windings when the. llne 18 SWltohed folr con-
7-'_.“irerea,tlon '

14.-The oomblnohon in a telephone ex-

1 Ee]o*“tnoe system of a telephone line uniting a
sub- ehtlon with a central office, a cord cir-
“cnit adapted to make connection with said
line, a polarized 5101’1‘11 controlling magnet
_'herlI]D two opposing windings and respon-
slve to current in one wmdlne only to cause
~the dl%]i)],ElV of a signal but not responsive to
“current. in both wmdlnes a cireuit for the
'?-'emd one winding only local to the exchange
and under the oontrol of the oper: ator for

5

70

75

80

“winding included in a circuit oontrolled by
the enb station switch for securing an equal
‘or greater energization of the other pole of
said magnet over the first mentioned pole
!_’Whoreb the said signal is effaced. _
T The oomblnatlon in a telephone ex-.
| ohantre system of a telephone line uniting a
sub- Stetlon with a central office, a -cord cir-
cuit flde,nted to. make conneotlon with said
{ line, a poh‘mzed signal controlling electro-
‘magnet associated thereWIth hftwnﬂ
f.wmdlnge and responsive to current n’ one
“winding on]y to cause the dlephy of a s1Q-
‘nal, bnt not responsive to current in both
.;;.wmdmﬂs a cireunit for the said one winding
‘only, local to the exchange and under the
_'-oontrol of the operator for causing the actu-
‘ation of the electromagnet and means under
‘the contiol of the Snbsorlber for controlling
“an increased flow of current through both )
windings When the line is SWItChed for con-
_ver etlon | - |
~13. The COIllblllaUOIl n a telephone eX-
-ohanﬂ'e system of a telephone line uniting a
sttb- stat*on with a central office, a cord cir-
“euit adapted to make oonneotion with said
polarized signal controlling magnet -
8 ::LSSO(Jl"ltEd ’rherewnh havmo two wmdmoe“
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10

10

20

and means under control of

o

causing the actuation of the électromagnet,
the subscriber
for controlling an increased flow of current
through both windings when the line is
switched for conversation. '

~15. The combination in a telephone ex-

change system of a telephone line uniting a
sub-station with a central office, a cord cir-

~cuit adapted to make connection with said

line, a polarized signal controlling magnet
having two opposing windings and respon-

s1ve to current 1 one winding only to cause

the display of a signal but not responsive
to current in both windings, a circuit for the
said one winding local to the exchange and
under the control of the operator for caus-

1ng the actuation of the electromagnet, and

means under control of the subscriber for

controlling a circuit of both windings when

the line 1s switched for conversation. '
16. The combination in a telephone ex-

- change system of a telephone line uniting a

~ cuit adapted to make connection with said
line, a polarized signal controlling magnet

20

30

40

sub-station with a central office, a cord cir-

having two opposing windings and respon-

s1ve to current in one winding only to cause

the display of a signal but not responsive
to current i both windings, means under
control of the operator for completing a cir-
cutt through the said winding only, and
means under control of the subseriber for
controlling a circuit of both windings when

- the hne 1s switched for conversation.

17. The combination in a telephone ex-
change system of a telephone line uniting a
sub-station with a central office, a cord cir-

cuit adapted to make connection with said
line, a polarized signal controlling magnet

assoclated therewith having two
windings, one of lesser magnetic e

opposing
Tect than

- the other, an armature for said magnet nor-

mally engaging a stop and adapted to be

~only actuated from its normal position to

45

._._.50

55

cause the display of a signal by current in
the said lesser winding, means under the

‘control of the operator for completing a cir-

cuit through the winding of lesser effect, and

means under control of the subscriber for

completing a circuit through the other wind-

1ng to cause the effacement of said signal.

- 18. A telephone exchange system inelud-

ing telephone lines extending to a central
- office, line conductors for extending said
telephone lines to the switchboard, spring

jacks associated with said line conductors at
the switchboard, link circuits for uniting

~ said lines for conversation, & source of cur-

60

rent associated with said link circuits and

adapted to be bridged across the line cir-

cults when connected for. conversation, a
connectlon including resistance extending
between one of said line conductors of a

connected telephone line and a return con- |

unmrl.

— —

930,513

ductor maintaitied at & potential different

from that pole of the source of current then
connected to said line conductor, a polarized
signal controlling electromagnet associated

with said link circuit, having a winding

icluded 1n circuit with said source of cur-
rent and with said resistance when said line
18 connected with said link circuit, whereby
a difference in the relative polarization of
the poles of said electromagnet in a certain
direction 1s secured to cause the display of
1ts signal, and a second winding for said
electromagnet in a circuit under the control

~of the sub-station switch for destroying said
relative difference in polarization whereby

sald signal 1s effaced. _
19. A telephone exchange system includ-

g telephone lines extending to a central

office, line conductors for extending said
telephone lines to the switchboard, spring
jacks assoclated with said line conductors at
the switchboard, link circuits for uniting
saia lines for conversation, a source of cur-
rent assoclated with said link circuits and
adapted to be bridged across the line eircuits
vhen connected for conversation, a connec-
tion including resistance extending between
one of said line conductors of a connected
telephone line and a return conductor main-
tained at a potential different from that pole
of the source of carrent then connected to

said lime conductor and a polarized signal

controlhing electromagnet having two wind-
ings associated with said link cirvenit, one

of said windings being adapted, when ener--

z1zed alone, to cause a difference in the rela-
tive polarization of the poles of said electro-
inagnet 1 a certain direction to cause the
display of its signal, and the other of said
windings being adapted, when energized, to
destroy said difference of polarization
whereby said signal 1s effaced. -

20. A telephone exchange system includ-
ing telephone lines extending to a central

‘office, line conductors for extending said

telephone Imes to the switchboard, spring
jacks associated with said line conductors ar
the switchboard, link cireuits for uniting
sald lines for conversation, a source of cur-
rent assoclated with said link circuits and
adapted to be bridged across the line cir-
cutts when connected for conversation, a
connection including resistance extending

between one of said line conduciors of a

connected telephone line and a return con-
ductor mailntained at a potential different
trom that pole of the source of current then
connected to said line conductor, and =
polarized signal controlling electromagnet
having two windings associated with said
link emveait, one of said windings being in-
cluded in cirenit with said source of current
and with said rvesistance when said line is
connected with said link cireuit, and included
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- _aIso in cu*cmt W1Lh sald sour(,e oi current and-’:
with the second wmdmo when the circuit of
the telephone line is closed at the substation, |

R 9399513 -

whereby a difference inthe relative polamza—

tion of the poles of the said electromagnet
in a certain direction is secured by current.
over the former path to cause the display |

of its signal, and wher eby said difference in

10
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tact plece of a plug,

60

10

| sv'ltchbmrd

“ Iine and a
| _potentm

polarization  is destroyed by cuu*ent overjf

said latter path to efiace S"le Slgml

21. A telephone exchange system' mclud- _-
‘central
" office, line conductors for extendmﬂ saild_:_
“telephone lines to the switchboard, Spring
jacks associated with sa1d 11116 conductor -
at the switchboard, link Cli‘Cle‘?‘; for uniting -
~ said lines for conversation, a source of cur-.

g tehpl one lines ex tendmﬂ to a

rent associated with said: 11111{ circuits and

adapted to Dbe bridged across the line cir-
cuits when eonnected for conversation, a con-
nection including resistance e\.te,ndmo be-
tween one of said line conductors of a con-
nected telephone line and a return conductor |
‘maintained at a poten‘tlal di:
pole of the source of current then connected .
to said line conductor, a polaﬂzed mgnal;
‘controlling
said link 1'*’"'(}111J[ hwm 2 winding included
in eireuit with emd source of current and
with said resistance when said line is con-
- nected with said tink circuit, whererby a dif-
~fer ence in the relative 13019,1"1;; tion of the
v certain di-
rection is secured to ca 1%@ the fLSpl:ELV of its -
signal, a second winding for said electromag-
~net in a circuit under the control of - the_'
substation ‘51‘?1t(,h for destroying said rela-
tive difference in polarization wherebv seld -
signal is effaced, and a test circult extend-
ing from said return conductor through: a
sw‘nal producmo device to the testing con- .
~whereby, when saild
- testing contact piece of the plug 1s. enﬁaoed._
“with that contact ple(:ﬂ of a spring ]ack 1
connected with said resistance, a flow of cur-
vent will result through smd test cireuit 1f
another plug 1s- m%rted into another spring
jack of the same line, and waereby? when.
no connection exists w1th the 1111e 110 testf'

electmmfwnet associated

poles of sawd electromagy 1{} in -

111dlcaL1011 will result.

- 992. A telephone e&cha:ﬂﬂe system 111(:111(1-;'? -_
Ing telﬂphoﬂe lines eatenduw to a central |
oﬁce Tine conductors for ext endmﬂ' said tele- }
phone lines to the switchboard, spring jacks: |
associated with said line: conductors at . the
link circuits for: uniting said
ion, a. source of culrentj?}_
associated with said lmk mrcults and. adapt- "

ed to be bridged across the line circuits when |
connected f01 conversation, a connectionin-
cluding resistance extending between one of |
an1d lme conductors of a camlected telephone

return conductor lllﬁllltftllled at a

I different f rom that pol-e of the 3 other' %prm

lines for conversat

Terent from that

with-

Souree of c,ul]'ﬂm then- connected to sald line
‘conductor, a polarized signal contr olling
electromagnet having two wmdmos AS80C1-
jaLed with smd link czrcmt one of %ald wind- -
ings being. adapted, when energized alone,

o cause a dlﬁ'el ence in the relative polariza-
tion of the poles of said electromagnet m a
- certain dll‘@ttl()ll to.
signal; and the other of said windings being:
“ ;.&dap’red when energized, to destroy said dif-
?ferepce oL pohlu&twﬂ W hereby said signal
1s effaced, 2

Nl ey e G
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cause the chc;phv of 1ts
75
and a test circuit extending from
said return conductor through a &1911.:11 pro-

?f'ducmg device to the testing “contact piece of
= phi
‘plece GE. the plug is engaged with that con-
tact piece-of a spring
| sa1d resistance, a ﬂ{)w ot current will result
-*'thmuoh said test cireuit 1t qnother-pmo 15
‘1nser tﬂa into another spring
line, and whereby, when no connec’[mn exists
| jﬁuh the line, no test indication will result.

whereby, W hen said testing contact
80
]ﬂck connected with

ack of the same
85

23, ielephon«:, euhange system includ-

':::1119 __telepl one lines extenaing to a central
~office, line conductors for ehtendmo said tele-
phone lines to the switchboard, spring jacks

90 -

f.d‘SQO(‘*IEMGd with said Iine conductom fif the
“gwitchboard, link 011"0111’(3 for uniting said
lines for COIlVGI‘%ﬂtl(}I
associa ted with said !mk ciremits and ad .;1pt—-
b.ed to be budo*ed BCLOSS the hine circuits
 when - cmmevted for conversation, a connec-
“tion ineluding vesistance extending between
one of said 111’16 conductors
~telephone 111’16 and a return conductor main-
‘tained at a potentml different from that
' pole of the source of current then connected
to said -line conductor,
controlling electronmﬂnet having two wind-
1ngs aqsoclqted with smd link 0110111‘{ one of
}_sald w111c11110$ being included in cucmt with
‘sald source. Of curr*ent and with said resist-
‘ance when said line is connected with said

a source of cmlent

95

oL a @01’111@@’(6(:1
1 0 0

a pohrmeﬂ swnal
105

link circuit, and included also in cireuit with

said source of current and with the line
limbs of the telephone line and W'Ith the sec-
~ond- wmdmﬂ when the circuit of the tele-
_phone line is closed at the substation, where-
by a difference in the relative pohrwnmg :
| of the poles of the said electromagnet in a
‘certain direction is secured by curr rent over
‘the former path to cause the display of its

110

115

Sle-lml, and whereby said difference in polari-

zation 1s destroyed by current over s{ud lat-
ter path to efface said signal, and a test eir-
‘cuit extending from sald return conductor
‘through ‘a 519*11‘11 producmw device to the
_testmo contact pilece of a plug,
when 5:11{:1 testing contact piece of the plug
is engaged w1th that contact piece of a
spring jack connected with said resistance, a 125
flow of current will result through said test
circuit if another plug is inserted into an-

120

whereby,

]’le of the same ‘line, and




L

10
- uniting said lines for conversation, a source
of current associated with said link circuits

a.'

W}lereby, when no connection exists with the
line, no test indication will result. _ -
24. A telephone exchange system includ-

-ing telephone lines extending to a central

oliice, line conductors for extending said tele-
phone lines to the switchboard, spring jacks

“assoclated with said line conductors at the

switchboard, calling signals associated with

sald lines and adapted to be operated by

current over said lines, link circuits for

- and adapted to be bridged across the line

15

circuits when connected for conversation, a

relay winding included in circuit between

one of sald line conductors of a connected
telephone line and a return conductor main-

- tained at a potential different from that pole

2.0

~of the source of current then connected to

sald line conductor, adapted to be energized

Irom said source of current over a portion
of the link cireuit then connected with said

- Ime conductor to destroy the substation comn-

29
: 30

390

trol of its associated call signal, a polarized

signal controlling electromagnet associated
- with said link circuit, having

_ 1 a winding 1n-
cluded in circuit with said source of current
and with said relay winding when said line

1s connected with said link circuit, whereby

a difference in the relative polarization of
the poles of said electromagnet in a certain

divection is secured to cause the chsplay of
1ts s1ignal and a second winding for said

electromagnet in a circuit under the control
of the substation switch for destroying said

relative “difference in polarization” whereby

sald s1iomal is effaced. | _
- 25. A telephone exchange system 1neclud-

Ing telephone lines extending to a central

- 40

office, line conductors for extending said
telephone lines to the switchboard, spring

- jacks associated with said line conductors at
“the switchboard, calling signals associated

45

20

%53

60

with said lines and adapted to be operated
by current over said lines, link circuits for
aniting said lines for conversation, a source

of current associated with said link cireuits

and adapted to be bridged across the line
circuits when connected for conversation, a
relay winding included in circuit betiveen

one ot sald line conductors of a connected

telephone line and a return conductor main-
R , + A 1z ) .

tained at a potential different from that pole
ot the source of current then connected to

sa1a line conductor, adapted to be energized

from said source of current over a portion
of the Iink circuit then connected with said
line conductor to destroy the substation con-
trol of its associated call sienal and a polar-
1zed signal controlling electromagnet having
two windings associated with said link cir-
cuit, one of said windings being adapted,
vhen energized, to cause a difference in the
relative polarization of the poles of said

830,613

electromagnet in a certain direction to cause
the display of its siognal, and the other of
said windings being adapted, when ener-
gized, to destroy said difference of polariza-

‘tion whereby said signal is effaced.

26. A telephone exchange system includ-
ng telephone lines extending to a central
oflice, line conductors for extending said

telephone lines to the switchboard, spring

by current over said lines, link circuits for

0O

7(

jacks associated with said line conductors at
‘the switchboard, calling sionals associated
with said lines and adapted to be operated

uniting said lines for conversation, a source

of current associated with said link circuits
and adapted to be bridged across the line
circuits when connected for conversation, a

relay winding included in cireuit between

one oi said line conductors of a connected
telephone line and a return conductor main-
tained at a potential different from that pole
of the source of current then conmnected to
sald line conductor, adapted to be energized
trom said source of current over a portion of

the Ik circuit then connected with said line

conductor to destroy the substation control
of 1ts assoclated call signal and a polarized
signal controlling electromagnet having two
windings associated with said link circuit,
one of said windings being included in cir-
cuit. with said source of current and wilh
sald relay winding when said line is con-

nected with said hink cireutt, and included
also 1n circuit with said source of current

and with the line limbs of the telephone line
and with the second winding when the cir-
cuit of the telephone line is closed at the
substation, whereby a difference in the rela-
tive polarization of the poles of the said
electromagnet in a certain direction is se-
cured by current over the former path to
cause the display of its signal, and whereby
said difference m polarvization is destroyed
by current over said latter path to efface said
signal. _

27. A telephone exchange systemn inelud-
ing telephone lines extending to a central
office, line conductors for extending said
telephone lines to the switchboard, spring
jacks associated with said line conductors at
the switchboard, calling signals associated
with said lines and adapted to be operated
by current over said lines, Jink cirenits for

uniting said lines for conversation, a source

ol current associated with said link cireuits
and adapted to be bridged across the line
circults when connected for conversation, a
relatively high resistance connection extend-
ing between one of said line conductors of a
connected telephone line and a return con-
ductor, said return conductor being main-
tamed at a potential different from that pole
of the source of current then connected to
sald line conductor, said relatively high re-
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~ uniting said lines for cmwersatmn a seurce[ |
of eurrent associated with SdlCl llnl{ circuits -
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circuits when connected for eenvereatlen, a.
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sistance connection 1nelucllng 2 reley mao'net
winding adapted to be energized from efud-'-
source of current over a p01t10n of the link
circuit then connected with said line to de- |
stroy the substation control of its associated |
“call signal, a polarized signal controlling
eleetroma@net associated w1tl1 said link. cir- :f-
cuit, having a winding included in circuit
with said source of current and with said
relatively high resistance connection when
said line 1s e snnected with said link circuit,
vhereby a difference in the relative polarl-'_*
zation of the poles of said electromagnet in
a certain direction is secured to cause the-
display of its signal and a second’ WlIlCllIlﬂ‘-_
for said eleetremagnet in a circuit under the-
“control of the substation swﬂeh for destroy-
ing said relative difference mn pelarlzatlen_f
' Whereby said signal is effaced. L

28. A telephone exchange system 1nclud- '.
ing telephone lines extenclmc- to a central
-efhee, line conductors for- e\tenclmo said

telephone lines to the switchboard, sprmo*

and adapted to be bridged across the line

tained at a potential

said line conductor,

said windings being ‘u:lepted when ener-
gized, to cause a (lLTﬂlenee in the relative |
pelmmtmn of the poles of said electro-
magnet in a certain dlreetlen to cause the |
’dlepla_'y of its signal,.
windings being qdeptecl when energized, to |
polellﬂatmn_\f

destroy said difference of
whereby said signal is effaced.

associated with said line. eonclueto:as at the | of" CUIll‘EEllt and with

-%W'ltcllbearcl callmo swna,le associated with |

| and ‘u:leptecl to be bmdoed across the line
circults when eonneeted fer conversation, a

telephone lines e\tenclmﬂ to a -cent: %1';-;:
ef:{ee line conductors for e&tendmo Sgud tele- |

said lines mol ‘Lcl%p‘ted to be opemted by |
current over said lines, link circuits for |

ing said lmee for eenvelsatmn

I eurrent associated with said lmk C1T eu1ts and
associated call signal, and a pelarlzed smnal-- |

_eontrellmﬂ Lleetromaonet lmvmo two Wmcl )
1NQ'S aseeemted with eal{:l llnl{ 01]:'(31111; one of

O

relatively high resistance connection ehtend-
ny bem’een one of said line conductors of a

connected telephone line and a return’ con-
“ductor, said return conductor being main-
.tmmed at a potential different from that
pole of the source of current then connected
to said line conductor, said relatively high
“resistance connection 1110111::111?10 a relay mag-
net winding adapted to be energized from
‘sald source of current over a p()ltl()ll of the
Qlink circuit then connected with said line
| to destroy the substation control of its asso-
_ciated call signal and a polarized signal con-
trolling eleetl omagnet having two 1‘.7111(111108
ti.assoem..,ecl with said link Cir cmt one of said
‘windings being included in circuit with said
| source of emrent and with said 1elat1vely
‘high resistance connection when said line is
| connected with said link circuit, and in-
“cluded also in ecircuit with said source of

| ecurrent and with the line limbs of the tele-
jacks associated with said line conductors ab |

the switchboard, calling signals assocmteclf.
with said lines and adapted to be. operated._
by current over said lines, link elrcmts for |

phone line and with the second winding

‘when ‘the circuit of the telephone line is
closed at the substation, whereby a difference
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in the relative pelarlzatlo-n of the poles of

the said electromagnet in a certain direction
is secured by current over the former path
“to-cause the display of its signal, and where-

a | by said difference in polamzatmn 15 de-
1elatwely high resistance connection extend- -

- 1ng between one of said line conductors of a |
eenneeted telephone line and a return con-
ductor, said return conductor bemg main--
different from that pole
of the source of current then connected: to
said reletwely high re-
| s1stanee eonnectmn mcluclmg Q- rel%y mag-
net winding adapted to be energized from |
said source of current over a- pertmn of
the link cireuit then connected with: said |
line to destroy the substation control of its |

effqee said swnal

80, A telephone eza.ehanﬂe eyetem includ-
‘ing' telephone lies extenclme to a central
_' efﬁCe line conductors for e\tenclmo said tele-
-phone lines to the switchboard, spring jacks
‘associated with said line conductors
“switchboard, calling

at the
10‘11‘118 associated with

said . lines and a(lapted to be operated by
| current over said lines, link elremte for unit-

a source of

| adapted to be bridged across the line circuits

“when connected l01 eonversatmn
-_ '_jwmclmﬂ included in cir cult between cne of
| saad llne e{)ndveters of a connected tele-

‘pole of the souice of current then connected

and the other of said | to said line conductor, adapted to be ener-
=;;__.0‘1.5ecl from. smcl source of current over a
| .--?pertmn of the link circuit then connected -

Coo | owith said line conductor to destr oy the sub-
29 A telephone exchange s:ys*em memd—_-'
ing

;etatlen contrel of its associated call signal,
polarized signal controlling electr emefmet |

_f“LSSOCl&t(,Cl Wlth emd Iink euc,ult hawnc a

| .P‘mne lines to the switchboard, spring jacks “winding included in cireuit with said source

saidy relay winding
‘when  said lme is connected w1tl1 said lllllx'

cireuilt, WherebV a difference in the relative 125

;-;jpelfu"lzatlen of the poles of said electro-

uniting said lines for eenversatlon a source ,f-,mfhgnet in a certain direction is secured to

of eurrent ‘wseemted w1tl1 swl lmk cu'eults l cause the dleplay of its signal, a second

a relay.

95
‘stroyed by current over smd letter peth to
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phone line ;:.m(:l a return conductor main-
[ tained at a potential different from that

115

120
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15

1O

winding for said electromagnet in a circuit |

under the control of the substation switch
for destroying said relative difference in

polarization whereby said signal is effaced

and a test circuit extending from said re-
turn conductor through a signal producing
device to the testing contact piece of a plug,
whereby, when said testing contact piece of
the plug is engaged with that contact piece
winding, a flow of current will result
through said test circuit if another plug is

of a spring jack connected with said relay

mserted into another spring jack of the same -
line, and whereby, when no connection exists

with the line, no test indication will result.

- 8l. A telephone exchange system includ-
- 11%0' telephone lines extending to a central
0

ce, line conductors for extending said tele-

- phone lines to the switchboard, spring jacks

99
25

30

associated with said line conductors at the

switchboard, calling signals associated with
said lines and adapted to be operated by
current over said lines, link circuits for unit-

ing sald lines for conversation, a source of
current associated with said Hnlk circuits

~ and adapted to be bridged across the line cir-

cults when connected for conversation, a re-

~lay winding included in circuit between one
~of sald line conductors of a connected tele-

phone line and a return conductor main-
talned at a potential different from that pole

- of the source of current then connected to
~said line conductor, adapted to be energized

from said source of current over a portion
35
line conductor to destroy the substation con-
trol of 1its associated call signal, a polarized

of the link circuit then connected with said

signal controlling electromagnet having two

‘windings associated with said link circuit,

one of salid windings being adapted, when

‘energized, to cause a difference in the rela-

tive polarization of the poles of said electro-

- magnet 1 -a certain direction to cause the

45
- to destroy said difference of polarization
‘whereby said signal is effaced and a test cir-

display of its signal, and the other of said
windings being adapted, when energized,

~ cuit extending from said return conductor

50

535,

60

through a signal producing device to the
testing contact piece of a plug, whereby,

~when said testing contact piece of the plug

18 engaged with that contact piece of a

spring jack connected with said relay wind-

ing, a flow of current will result through
sald test circuit 1f another plug is inserted

1nto another spring jack of the same line,

and whereby, when no connection exists with
tne line, no test indication will result.

32. A telephone exchange system includ-
ing telephene lines extending to a cenfral
office, line conductors for extending said tele-

Pphone lines to the switchboard, spring jacks
~associated with said line conductors at the

switchboard, calling signals associated with

[ %=

930,518

sald lines and adapted to be operated by
current over said lines, link circuits for
amting said lines for conversation, a source
ol current associated with said link cirenits
and adapted to be bridged across the line
circuits when connected for conversation, a
velay winding included in cireuit between
one of said line conductors of a connected
telephone line and a return conductor main-
tained at a potential different from that
pole of the source of current then connected
to said line conductor, adapted to be ener-
gized from said source of current over a
portion of the link cireuit then connected
with said line conductor to destroy the sub-
station control of its associated call signal,
a polarized signal controlling electromagnet
naving two windings associated with said

link circuit, one of said windings being in-

cluded 1 ecircuit with said source of current
and with said relay winding when said line
15 connected with said link cireuit, and in-
cluded also in circuit with said source of
cuarrent and with the line Iimbs of the tele-

phone line and with the second winding

when the circuit of the telephone line is
closed at the substation, whereby a differ-
ence 1n the relative polarization of the poles
of the said electromagnet in a certain direc-
tion 1s secured by current over the former
path to cause the display of its signal, and

whereby said difference in polarization is
destroyed by current over said latter path

to efface said signal and a test circuit ex-

tending from said return conductor through
a signal producing device to the testing con-
tact piece of a plug, whereby, when said test-
ing contact piece of the plug is engaged with
that contact piece of a spring jack connected

with said relay windinge, a flow of current

~will result through said test circuit if an-

other plug is inserted into another spring
jack of the same line, and whereby, wlien no
connection exists with the line, no test indi-
cation will result. '

33. A telephone exchange system includ-
g telephone lines extending to a central

office, line conductors for extending said

telephone lines to the switchboard, spring

jacks associated with said line conductors at
the switchboard, calling signals associated

with said lines and adapted to be operated

by current over said lines, link circuits for
uniting said lines for conversation, a source
of current associated with said link cireuits
and adapted to be brideed across the line

cireuits when connected for conversation, a

relatively high resistance connection ex-
tending between one of said line conductors
of a connected telephone line and a return
conductor, said return conductor being main-
tained at a potential different from that pole
ot the source of current then connected to
sald line conductor, said relatively high re-
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| smtance cm:nectmn 1110111c1111g a, rehy mfwnet_f
winding adapted to be energized from said
source of current over a portmn of the link |
circuit then connected with said lire to de-
stroy the substation control of its associated
‘a polarized signal controlling |
electrf)m wngt associated Wlth sald hink cir--
cuit, 11&"*;711‘1-:} a winding included in mrcmtf_'f
W 1t11 said source of current and with said
relatively high resistance connection whenj;'_
salct line 1s connected with said link cir--
a difference in -the relative
.-p()lﬂ]f'laﬂtl{)l’l of the poles of said electro-
magnet 1 a certain direction. is secured to |
cause the display of ‘its signal, a second
winding for said eiectronno*net in a cireuit
under the c*ontrol of the substatlon switch
for destroying said relative ‘difference in |
polarization wher‘eby said signal is effaced
and a test circuit extending f1 om said return | s

call signal,

cuit, whereby

condnctor through a swnal producnw de-

vice to the testmfr contact plece -of a plu .
whereby, when Sald testing contact- piece
of the plug 1s eno*aoved with' that contact
]ack connected with said
relatively high resistance Co:nneotlon a flow

of current w1ll result through said test elr- |
~cuit if another plug is mserted into another
spring |
When no connection exists w1th the Ilne, 1:10"-'

piece of a spring

jack of the same line, and whereby,

test indication will result.

34. A telephone exchanﬂe Sycstem 11lclud-?-
}Ltendme to-a central
miwej line conductors for extendmﬂ' said.
telephone dines to the switchboard, slarmo-ﬁ
jacks associated with said line conductors**
‘at the switchboard, cal]mo' signals associated
-mth said lines qnd wdapa,ed to-be: operated-:
by current .over said lines, link circuits for
uniting said lines for converqatwn a source.
of current associated with said 11111{ mreults.;f,
and adapted to be bridg ed across the line cir- |
when connected for conversatmn, a|
-relatively high resistance ‘connection extend-
ng between one of said line conductors of
a (*01111ected telepﬂene line and a return con-
ductor, said return conductor being main-
_ tuned at a potent ial different- from that |
pole of the source of current then connected
to said line conductor, ‘said. relmtwely high |
resistance connection 1110h1d1110 a relay mao’~".---
net winding adapted to be- energlzed from_‘;
said source of current over a portion of the
link circuit then connected with said line to
destroy the substation .control of its associ- |
ated call signal, a polarized signal control-
-~ Iing eleutromaﬂnet having twa windings :
_%socmted with said link mrcmt one of smdl 15
windings ‘being ada,pted when enerm?ed to
cause 2 difference in .the relative polarlm-g
tion of the 1’)0165 of said electromagnet in a
certain direction to cause the. dlSpla,y of its
signal, and the other of said. windings being -

ing telephone lines.

C‘th‘-’- |

a pla

;'.=d1fference of polal‘*lmtmn whereby S&ld s10'-'
‘nal is effaced and a test circuit e*{tendmg

from said return conductor thr(}ugh a signail

CEL

65

_-}producmo device to the testing contact plece
wof a plug, w hereby, when said testing con-
itact piece of the plug 18 enmged with that
contact piece of a spring jack connected

70

1Lh said relatwelv high resistance connec-

tion, a flow of current will result through
sald test circuit if another plug is inserted
{into another spring
wand: whereby,

jack -of the same lme,

when no connection exists
w:lth the ]me no test mdlcatlon will result.

85, A te1eph01" exchange system includ-

;}mO telephone lines es tendmﬂ* to a central
“oflice, line conductors for ehtendmﬂ' sald tele-
jphene lines to the switchboard, spring jacks

associated with said line conductorcs at the

.'Cm*ltchb ard, callme signals assoclated with
satd lines and wdapted to be operated by
_--current over said lines, link circuits for unit-
| ing said lines for conversation, a source of
._current associated with said lmk circuitsand
_adapted to be bridged across the line circuits

‘when connected for conversation,
tively high resistance .connection e\tenduw

a rela-

between one.of said line conductors.of a con-

| tained at'a potential different from that pole-
| of the source of current then connected to
said line conductor, said relatively high re-
| sistance Connectmn ineluding a relay magnet
~winding
said qource of .current over a pOlthIl of the
link circuit-then connected with said line
| to destroy ithe substation control of its asso-
_ciated call signal, a polarized signal control-

ling: electroma,gnet having two windings as-
‘sociated with
svindings being included in circuit with said
SOUTCe: of ‘curi rent and with said relatively
high resistance connection when said line 1s
?-i__connected Wltﬂ sald link circuit, and in-
cluded also in cireunit with said qOIIlCQ of

~current and with the line limbs of the tele-
phone line and with the second winding

‘adapted to be energized fmm

said link cu*cult one of said

when the cireuit of the telephone Hine 1s

--_dosr"d at the substation ,whereby a difference

75

80

39

90

‘nected telephone line and a return con-
| ductor, said return conductor being main-

99

100

100

110

in the relative pohl’uatlon of the poles of

: Lhe said electromagnet in a eertain direction
is secured by . current over the former path
“to-cause the display of its s1gn'11 and where-
| bv said difference 1n polarization is destroyed

by .current over said latter path to efface

| said signal and a test circuit extending from
| said retum conductor throuﬂh aQ - glﬂnal pro-

ducing device to the testing “contact plece of

“whereby, When C;.;"d testing contact
piece Of the plug 1s. enﬂraoed with- that Con-
tact piece of a spring
‘said relatively high resistance connection, a
flow -of :current wﬂl result thr ough said test
| fldflpted when . enerm?ed to destroy smd | cn*cult if ‘lIlOtheI‘ pluo 1S - 111€el‘ted mto an-

]acL conneeted with
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other sprm

‘magnet having two o1 pposing wind

line, no test indication Wl]l result.

36. The co 1”11”}111‘1131011 1In a telephone ex-

change system, of a telephone Iime uniting a

substation with the central office, a emd-

circuit adapted to make connection with said
line, a polarized signal- controiling electro-
ings and
respensive to curreﬂt in one winding only

‘to cause the display of a signal, but not re-

- sponsive to current in both wmdmcrs A clr-

- 15

cult for one of said windings leeal to the
- exchange and under the control of the opera.
tor for ceuemn the actunation of the eleetro-

- magnet, and a switch at the substation in-
| eluded in the circuit of the other winding

20

when the line is switched for conversation.
37. A telephone system comprising a tele-
phone line extending from a subehtmn to

“a central office, a hnL -circuit for making
connection to said line, a polarized two- wind- |

Ine ewnel eontmllmo elect romagnet asso-

25

30

“clated ﬂih sa1d 111’111-(311‘(3111‘6 means for dis-

playing a signal in response to the one-wind-
mg ener gization of said electromagnet and
for eff: facing said signal in response to the
two- Wmchnﬂ energlzetmn thereof, a source

ol current, a resistance associated w1th sa1d
_1elephene lme? means under the control of
the operator for completing a circuit through

~one of the windings of e‘ud signal- control

ling ele%mmeunet and said 1ee15tanee and

~ineans mlder'the control of the subscrlber

39

40

when the operator has completed said cir-
cuit, for completing
other w mding of sa id signal- centrolhnﬂ* elec-
tr omagnet 1n paraliel with said remstenee
38. A telephone system comprising a tele-
phe e line e\tendnw from a substation to a
central office, a link-circuit for making con-
nection {o said line, a polarized two- Wmdmn

cxwm.-.l controlling dectmamﬁﬂet eesoemted

49

a signal 1n re _
'_0‘1/:1t1011 of e:ud electromagnet and fer effac-
mg said signal in re spen%e to the two-wind-

wﬁh sard link- enemt means for dlephymo
sponse to the one-winding ener-

INg ener olmtmn thereot, a source of current,

a line- %wnel associated ﬂ.’lﬂl said tele phene

50

line, a Swnal effacing electromagnet for re-
MOVINgG said line- 51011{11 from the control of

 the eubfwubﬂr' means under the control of
~the operator for completing a circuit through

60

one of t

he wmdm% of said signal- eontrel-
ling elee .rrom&ﬂ-net and the wmd ne of said
wne] eflacing elec*l omagnet, and means un-

'der the con trel of the s ‘sbeembe1 when the

operator has completed said cire 11t for com-
p]ehn a circult including the other winding
of said signa Ieentr(}lhno electromagnet 1n

© parallel *mth the w'mdnw ef sa1d 81011‘11

effacing electromagnet.
20, A ‘relephene e;retem eemprlsmn tele-

._|.|!'! Tl o

a clreult 1ncluding the

L

| po].:u 17.ed

‘signal - 001111 Ollmn

930,513

Jjack of the same line, and | phene lines extending from %ubs*ta,tlens to a
‘whereby, When no connection exists with the

eentml office, f-‘-prmo]flehe 1n which said lines
terminate, a link-cirenit and terminal
for enneetnm sa1d lnes for conversation, a
two- winding  signal- eontvolhnw
electromagnet associated with said ]11111-011-—
cut, means for displaying a signal in re-
e13011=-e to the one-w mdmn enewmutlon of
sald electromagnet and for {,ﬂdemﬂ sald sig-
nal in response to the two- wmdmw energlza-
{1011 thereof, a source of current, a l‘esmtance
associated with each te]ephene line, means
operative upon the connection of said link-
circuit to a telephone line to close a circuit
through one of the windings of said signal-
control ling electromagnet and the sald I'e-
sistance associated with said telephone line,
neans under the control of the subseriber,
when the operator has completed said cir-
cut, for completing a circuit 111(3111(11110 the
O{hel W mdmﬂ of said signal- eenh*e]hnfr elec-
tromagnet in pumllel with said reelemnee a
test cirenit connected to one terminal of said
resistance and extending to the testing con-
tuct-piece of a ter ninal plug, and a : 1“‘1]‘1]
Iﬂl‘odueuw device associated with said test
contact wherel vy, when said testing contact-
picce of the p]Jn 18 engaged with the testing
contact-piece of a eplmn]ﬂeh associated with
a disconnected line, no flow of current will
result, and whelelw when said engagement
is made with a splmﬂ]ech of a connected
lme, a fiow of current will result to cause
the operation of the said signal- pmdumnfr
device.
40. A telephone system comprising tele-
phone lines e\tendmn from substations to a
ef:nh:' al office, sprin ﬂ]dCLC‘) m which said lines
terminate, a Tink-cir cuit and terminal plugs

for eonneeuno sald lines for conversation, a

polarized twe-v*mdmo sional - eontm]]mﬂ

electrom aonet qﬁeoemfed w1th sa1d lmk -C1T-

cuit, means for displaying a signal in re-
snonse to the one- wmdmo enermmtlen ot
eeld electromagnet and 1“01* eﬂ’qcmﬂ said $19-
nal in response to the two- Wmdmﬂ Lnewma—
tion thereof, a source of current. a ]me s] n'ml
associated with each telephone ]me, & %wlml-
effacing electromagnet for renmoving qfw:]
hne- Slmml from {he control of the enbeulbe

Means aperﬂtwe upon the connection of said
ink-circuit to a telephone line to close a
(”1(‘1111. through one of the w mdings of said
e]eetmmwnet and the
*“11‘1(111]& ot the a%eocm{ed %1(’}]1‘1] effacing
electr ennfmet means under the control 0{'
the subseriber, when the operator has com-
pleted said cireuit, for completing a cireuit
111(‘L1dmﬂ the (}thu winding of Smd s1omal-
controlling electromagnet in parallel Wwith

the Wmdmﬂ of said signal-eff acing electro-
magnet, a test, cirenit connected to. one ter-

minal of said signal-effacing electromagnet

pluns |
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' -:.and extendmg to the testmg conta,ct plece of.;- '
a terminal plug, and a signal-producing de- |
vice associated with said test. contact, where-

- by when said testing contact- -piece of the

plece of a spmng]ack associated wztth dis-

connected line, no ﬂow of current Wlll re- |
‘sult, and whereby when sald engagement is

_que with a capun Jack of a connected lme,,._ -

a flow of current will result to cause the OP- 1“
eration of the said signal-producing device.
In witness whereof, I hereunto subscmbe

my name thls 28th day of July, A. D. 1904.
1)h10' 15 engaged w1th the testing contact- | -

HARRY (r. ‘,VEBSTER

W’ltnesses | |
- KEMPSTER B MILLER
GRAOE _ \fIITGHDLL



Correction in Letters Patent No. 930,513.

—_———

It is hereby certified that in Letters Patent No. 930,513, granted August 10,
1909, upon the application of Harry (i. Webster, of Chicago, Illinois, for an 1m-
provement in ““Telephone-Exchange Systems,” an error appears in the printed speci-
fication requiring correction, as follows: Page T, line 1, after the word ™ current ”
the words and with the line Limbs of the telephime line should be inserted ; and that
the said Letters Patent should be read with this correction therein that the same may
conform to the record of the case in the Patent Oftice.

Signed and sealed this 5th day of October. A, DL, 1900
(SEAL. | (. (. BILLINGS,

Acting Commissioner of Patents.
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