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To all whom it may concern:

- Beit knmown that I, HARRY G WEBSTDR;%

~ citizen of the United States, residing at Chi- |
~ cago, county of Cook, and State of lIllinois,
5 have invented a new and useful Improve-
- ment in Telephone Systems, of which the fol-

lowing is a specification.

- The present invention relates to telephone |
~exchange systems generally and more par-
10 ticularly to that type in which current for
transmission and signaling is furnished from.

a central source; and in which the spring
~ jacks or switching terminals have but two

‘contact pieces, the two contact pieces being.
- 15 permanently connected to the two line limbs.

‘respectively. -

of the calling signal.

.. . . [ -

~ Another object of the invention is to pro-
- vide means whereby a line signal or relay of |

relatively high resistance may be connected

25 in permanent bridge of the line, its winding

play of the calling signal. . =

" In accordance with my invention, I pro--

 vide for the line circuit a cut-off magnet or
30 relay having di

A

ing which is at this time ser

mentioned wi
ert, by the provision of a path of low resist-
‘ance in shunt thereof; and in this structure,
_an excess of current through the neutralizing
winding, upon the establishment of a connec-
. |tion, serves to cause and maintain the energi-
. The object of my invention is to provide a | |
system.of this type with an improved organi-.|
zation of eircuits and apparatus for main-
20 taining or destroying the subseribers’ control.

 being partially short fcii'i}uit_ed:.‘dilrin_:g the dls—-

_ ‘erential windings and-asso-
~ ciated switching mechanism adapted to alter |
. the substation control of the calling signal
- and to control the battery connections of the |
- line limbs. One winding of this relay 1s as- |
35 sociated with that portion of a line limb ex-

~ tending to the substation, but it is normally
~ so connected that any current flowing there-
 through, due to the initiation of’ a calling sig-
~nal by the subscriber, does not serve to ener-
40 gize the relay magnet. . In association with
- this first mentioned winding, 1 provide a sec--
~ ond winding, preferably wound as a “twin”
winding or in parallel therewith, which may

~ be called 2 neutralizing winding. * This neu-.
45 tralizing winding is not normally included in-
 the battery circuit of the line limbs, but the
‘structure is such that upon the establishment
of a connection by the operator, this neutral-.

~ izing winding is serially included in one por-.
50 tion of the talking circuit thiis established,
~ and serves to neutralize the impedance eifect
~ to voice currents of the first mentioned wind-~
ially included in.

| Inone form of my invention, the first men-
tioned winding is rendered normally iert to
the calling current by the provision of a third
~winding upon the relay magnet, having equal

| but opposed energizing capacity; and in this
structure an excess of -current through the
|“third winding results from the establishment
of a connection at the central office, thus en-
ergizing the relay magnet.

ding is rendered normally in-

zation of the cut-off relay magnet. =

" In accordance with another feature of my -

of voice currents. - By this arrangement, 1

FFICE.

Do

60

~ In a modification of the invention, the first

6o

70

“invention, I provide a linerelay or signalecon-
trolling electromagnet normally under the

'control of the subscriber, havinga winding
-of relatively high resistance. This magnet

is provided with switching mechanism which

| ‘serves, upon its energization, to short circuit
‘the greater portion of its windings, the re-
~maining portion serving to maintain the
| energization of the magnet and thus the dis-
play of the calling signal. Upon the opera-
| tion  of the cut-off relay previously de-
-seribed, the short circuit is broken and the

full impedance of the line relay winding may
thus be utilized to-prevent short circuiting

75

30

85

am enabled to use a heat coil or protective .
device for the line which normally would not
‘be operated by extraneous current of high
voltage, on account of the high resistance of
the magnet windings, although the windings
~of said magnet might be injured by the pres- .
“ence of such a current. The short circuiting
“of the greater portion of the windings allows
‘the accidental or extraneous current to in-
“crease instantly to a value which will operate
‘the protective device before the remaimning
portion of the relay winding is damaged ; and
1f desired, this remaining portion may ve of
comparatively heavy wire and of only sufli-
‘cient turns to maintain the attraction of the
relay armature when once drawn up. . .
. The invention will be more fully under-
‘stood from the following description taken
| in connection with its accompanying draw-

90
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ing, illustrating in Figure 1 two line circuits

| embodying the preferred form of my inven-




tion and a link conductor adapted for asso-

ciation therewith, and in Fig. 2 a modifica-

. tion of the line circuit arrangement of Fig. 1.
~_ Referring to Hig. 1 of said drawing, A and

- preferred type, is here shown as comprising a

10

15

B designate two subscribers’ stations, which
are connected to a central office battery C by

suitable telephone lines. The equipment at -

substations A and B, which may be of any

call-bell b, in series with a condenser ¢ nor-
mally included in bridge of the telephone
line by the engagement of the switch-hook 7
with 1ts lower contact. A normally open
bridge, including transmitter ¢ and receiver
7,18 closed at the upper contact of the switch-

hook whenever the receiver is removed there-
irom. Assuming that subscriber A wishes
to communicate with subscriber B, he re-
moves his receiver from its switch-hook,
thus closing circuit through limbs 1 and 2
and energizing relay 4 by current flowing
from the upper termmal of battery C through

the winding of relay 4, the windings 6 and 7

| of relay 3, limbs 1 and 2 of the line and to

25

the ground return side of the battery by

~armature 9 and contact 10. This energizes

- the relay 4, but as winding 6 is connected

differentially or in opposition to winding 7,

and the windings have an equal number of

30

30

40

495

turns, relay 3 is not energized. The ener-

gization of relay 4 attracts its armature,

closing the circuit of lamp 5 from the upper

termimal of the battery, through contact 11,
armature 9 and contact 10; thus indicating

to -the operator that subscriber A desires

~connection. Upon the insertion of an an-

swering plug P, current will flow from the

active terminal of battery C, through relay 4,
winding 6, the tip contact pieces of the
‘spring jack and plug, strand 14 and to the

return side of the battery through the wind-
ing of relay 20. The resulting excess of cur-
reny m wimding 6 over that in winding 7

serves to energize the relay 3 and the attrac- |

tion of its armature opens the local circuit of

lamp 5 at contact 11 , removes the normal

- earth connection from the line limb 2 at con-
tact 10 and removes the normal short cir-

50

oh

cuit of winding 8 at contact 12. Current
will now flow from the active terminal of
battery C, through relay 18, strand 186,

sleeve contacts of the plug and spring jack,

winding 8 of relay 3, limb 2, the subseriber’s

recelver and transmitter, limb 1, winding 7

of relay 3, and thence through the plug and

Jack contact to the return side of the battery,
through strand 14 and relay 20.
‘rent serves to energize the relay 18, prevent-

This cur-

g the display of supervisory lamp 22, and

60
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current

to energize the substation transmitter; and
1s of equal value in the opposing “twin”
windmgs 7 and 8 of relay 3. The attraction
of the armature of relay 3 is maintained b

r-f' -

owing through winding 6 which is,

as illustrated, wound upon a different por-

~connected at some other jack.

930,520

tion of the core from winding 7 and 8, and
therefore does not interfere with the induct-
1ve neutrality of windines 7 and 8 to voice
currents.  Were the subscriber to replace

his receiver at this time, the current flow

through windings 7 and 8 would be inter-

rupted, thus deénergizing relay 18 and al-

lowing the associate lamp 22 to become illu-
minated. | -
Learning that subsecriber A wishes to com-
municate with subscriber B, the operator
tests i the usual way by touching the tip of
her calling plug O to the sleeve contact of a
multiple jack 13 associated with the line of

‘subscriber B. This sleeve contact 1S NOr-

mally connected to the return side of the
battery, as is also relay 21 of the cord cireuit,
and no “click” will result unless the line be

a connection exist, the potential of this jack

would be raised above that of the return side

of the battery by the removal of the normal
earth connection of the line limb at contact
10, and. the battery connection completed
through relay 19 and strand 17 of the busy
cord. The charge and discharge of the con-

denser in the operator’s set S, resulting from
the application of the tip
tact, would give her the customary “click.”

The line being idle, the operator inserts the ¢

calling plug O and actuates her ringing key
g. Current then flows {rom the active side
of battery C, through relay 4, winding 6 of
relay 3, through the plug and jack contacts,
strand 15, and the resistance 31 to the re-
turn side of the battery, energizing relay 3;
thus removing the direct earth connection
from limb 2 and opening the circuit of lamp
o 1o prevent a false signal. Ringing current

then flows from generator G, through strand

17, plug and jack contacts, winding 8, limbh 2,
the substation bell and condenser, imb 1,
winding 7, strand 15, and resistance 31 to the
return side of the generator. While a cer-
tam percentage of this current will tend to

flow through the impedance of windine 6 and
&

through the winding of relay 4, this will be
msufficient in value to cause armature 9 to
be released or vibrated. Upon the restora-
tion of the ringing key, current will flow
through winding 6 and relay 21, maintaining
the energization of relay 3 and energizing re-
lay 21; and thus completing the circuit of

lamp 23, through conductor 25 and causing

1ts illumination. When the subscriber an-
swers, current will flow from the upper ter-

‘minal of battery C, through relay 19, strand

17, winding 8, limbs 2 and 1, winding 7,
strand 15, and relay 21 to the return side of

the battery. The current over this cireuit

encrgizes the substation transmitter as well
as relay 19, and the consequent attraction of

the armature of relay 19 extinguishes super-

visory lamp 23. The subscribers are now
inductively united for conversation by means

Should such

to this busy con-.
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- operation.

relay 3.

930 520 o . -

of the condensefe d end d’ 'irlloluded in. the '
‘When either subscriber hangs |

 up, the consequent dednergization of relay

18 or 19 will cause the illumination of lamp
22 or 23.

A further di

C1r cult

wind-

through strand 14 and relay 20, energizing

the local circuit of lamp 5 and removes the

normal earth connection of imb 2 at contact
10. Additional current will now flow from
battery C of the cord circuit, through relay

18, etrend 16, plug and jack contacts limb 2,

centects strend 14 and: reh 20

busy test, and d1scomleetmg are similar to |
- those described in connection with Fig. 1 and
- 65 will therefore be understoed Wltheut further L

~When both lamps are hghted the |
operator. underetends that conversation is
finished and removes the plucrs and the ep-— |
‘paratus returns to its normel position. -

Fig. 2 differs from the structure of Flﬁ" 1 n
that the opposing windings of the relay 3 are
“both mcluded in the same line limb, and in |
‘that the winding associated with that portion |
of the line limb extendmﬂ* to the substation is |
normally short clrcmtea

15

| and bettery C.

er-
ence consists in the provision of a eircuit in
‘shunt of a portion of the winding of relay 4’,
one function of this shunt bheing to increase
the current through limb 1 prior "to the inser-
tion of the connecting ‘plug, Whereby a heat |
coil or protective device may be operated,
- which would not respond to the current from
excessive voltage, were the entire resistance
~ of the winding “of the relay 4’ to remain in |
' In this figure, when the subscriber |
removes his receiver, current will flow from
the upper terminal of battery ¢/, through re- |
lay 4, armature 26, contact 27, heet coil 40,
hmbs 1 and 2, end to the return side of the |
“battery throun'h contact 12, armature 9 and
contact 10; the engegement of armature 26 |
~and eentect 27 serving to short circuit wind-
ing 7 of relay 3" at thls time, preventing its |
The consequent energization of
relay 4’ closes the circuit of 1emp 5 through |
armature 9 and contact 10, lighting the lamp;
and the engagement of erme'ture 30 with con-.
tact 29 completes a low resistance shunt

previously referred to.

‘erate the
understoo
-_'_'ep 11ed in the

tion of the relay
-:tra,ct,ed and thet the insertion of a connect-
ing pluc- causes the breaking of the shunt cir-

) edence ef

‘6 of Flg 1; and that in Fig.
rendered mer‘t during the mitiation of a call-
| ing signal by the short circuiting of the wind-
- around the right hand portion of the winding | ing included in the

- of relay 4" through contact 28 and. ermeture_;_ '
26. Upon the insertion of a connecting plug,
~as P, current will flow through relay 4',

ing 8 the tip contact pieces of the. sprmg Jack |

~and pluo‘ to the return side of the battery,

The attraction of- armature 26 of
~relay 3’ removes the short circuit from wind-
ing 7, as well as the shunt circuit of relay 4/,

~ and the attraction of armature 9 mterrup’ue[

The furthel _'

seeuung a-

descmptlon Should limb 1 of the structure
of Fig. 2 become connected with a source of
‘excessive potential exterior to the exchange,
| eurrent from this excessive source would flow
through the winding of the low resistance
protective device 40 and to ground through
contact 27, armature 26, wmdmg of relay 4/
011 eeceun‘t of the ha 11 re-
‘sistance of the winding of relay 4/, thls cur-
‘rent might not operate the protectwe device

within sufficient time to prevent damage to

the winding of relay 4’ were it not. for the.

shunt circuit about a portion of this winding

armature 30 of the relay 4’, due to this ex-

that when the shunt circuit is
regular process of initiating a
the unshunted turns of relay 4’ are
sufﬁelent in number to maintain the attrac-
armature when once at-

cult at.contact 28, thus ellowmﬂ' the full im--
ect ot the Wmdmg of relay 4’ to

e utilized in preventmg the shuntmg of

.vowe currents.

Attention is ceﬂeﬂ to the fact that in Fig.
relay 3’, thus serving the function of winding

2, the relay 3’ is

circuit to the subs U&t].@i
whereas in Fig. 1

In both figures, the windings 7 and
8 of lele,ys 3 and 3’ are directly included in

“While T have illustrated the calling s1g.f1e1

| as a lamp controlled by a relay, it will be un-

derstood that a mechanical elgnel having a
‘locking or restoring winding or other means
| for causing its effacement, could be equally

| well employed.
limb 1, Wmdmg 7, winding 8, plug and ]eek

This addi- |
tional current is of equal Velue in the opposed
windings 7 and 8, and therefore does not |
alter the eﬂerglmtmn of'relay 3’; the excess
~ of current in winding ‘8, due to the b%ttely
connection through relay 4’, serves to main-
~ tain the energization of 1ela,y 3.

~ operations of calling a subseube

The several grounde illus-

trated will be understood as connections to
“the return side of the central battery or Lhe
_-.ofﬁce return.

- Obviously in carrying out my invention,

-'-_VELI‘lOU.S modifications may be made 1n the
‘structures of the drawing and my nvention
‘may be embodied in various other struc-
‘tures; I therefore do not wish to be limited

to the specific disclosure.
What I elaim as new and desire £0 Secure

fby Letters Patent of the United States 1s:—

1. A telephone exchenﬂ‘e system comprls-—

The attraction of—

_ ‘this inert condition is se— _'
| cured by the oppeemg action of windings 6
|and 7.

70

75

80

| cessive voltage, cuts out the major portion of
! the resistance of relay 4/, thus allowing the
current from the outside source to at once
reach a value sufficient to immediately op-
rotective device 40. It is to be

90

-2 the winding 8 causes the energization of -

190

105

‘the talking circuit during conversation, and
| 'may be of relatively low resistance; bemo'
-'-'dlﬁerentmlly connected and being “win”

| windings, no undue mtel ference with trans-
mission. results from such inclusion. '
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10

ing a telephone line extending from a substa-
tion to a source of current at the exchange,
a branch conductor, a line signal, a line relay
included in said branch conduector and noi-
mally responsive to calling current in said
lime, a switching terminal for the line, a cut-
off relay, a winding for said relay associated

‘with that portion of the line extending to the

substation from the point of connection of
said branch conductor, means for rendering

- sald winding inert to calling current, a neu-

L5

20

25

a0

'35

tralizing winding associated with said wind-

ng, a link-conductor, means whereby the
connection of said link-conductor with said
switching terminal completes an energizing
circult for said relay, and switching mechan-
1sm actuated by said relay when energized
to serially include said windings in differen-
tial relation in the talking circuit of said
line, whereby the impedance of said windings

18 neutralized. : o
2. A telephone exchange system compris-
‘g a telephone line extending from a sub-

station to a source of current at the ex-
change, a branch conductor, a line signal,
a lime relay included in said branch conductor
and normally responsive to calling current
m said line, a switching terminal for the line :
a cut-off relay, a winding for said relay in-
cluded in that portion of the line extending

‘to the substation from the point of connec-

tion of said branch conductor, means for

Tendering said winding inert to calling cur-

rent, a neutralizing winding associated with
said winding, a link conductor, means where-

- by the connection of said link conductor

40

45

50

05

windings is neutralized.
3. A telephone exchange system compris-

with said Switching*termina,l completes an
energizing circutt for said relay, and switch-
Ing mechanism actuated by said relay when

energized to serially include said windings

in differential relation in the talking circuit
ol said line, whereby the impedance of said

ing a telephone line extending from a sub-
station to a source of current at the ex-
change, a branch conductor, a line signal,

& hne relay included in said branch conduc-

tor and normally responsive to calling cur-
rent in said hine, a switching terminal for the

line, a cut-off relay, a winding for said relay

seriglly included i that portion of the line
extending to the substation from the pomnt of
connection of said branch conductor, means

for rendering said winding inert to calling
current, a neutralizing winding associated

~with said winding, a link conductor, means

60

65

whereby the connection of said link conduc-
tor with said switching terminal completes

an_energizing  circuit for said relay, and

switching mechanism actuated by said relay

when energized to serially include said wind-
ngs 1 differential relation in the talking cir-
cuit of said line, whereby the impedance of

sa1d windings is neutralized.

930,520

4. A telephone exchange system compris-

mg a telephone line extending from a sub-
station to a scurce of current at the ex-

change, a line signal, a line relay normally

responsive to calling current in said line to
display said signal, a switching terminal for
the line, a cut-off relay, a winding for said
cut-ofl relay included 1u series with said line
relay, means for preventing the energization

t sald eut-off relay at the time of encrgizing
sald Ime relay, a neutralizing winding asso-
ciated with said winding, a link conductor.
means whereby the connection of said link

conduetor with said switching terminal com-

pletes an energizing cireuit for

satd relay, and

switehing nlechanism actuated by said relay

when energized to serially inelude said wind-
mngs m differential relation in the talking eir-
cutt ol said line, whereby the impedance of
sald windings is neutralized. .-

5. A telephone exchange system compris-

‘g a telephone line extending from a sub-

station to a source of current at the ex-
change, a line signal, a line relay normally

‘responsive to calling current in said line to

display said signal, a switching terminal for
the line, a cut-off relay, a winding for said
cut-ofi relay included in series with said line
relay, means for normally preventing the
energization of said cut-off relay at the time
of energizing said line relay, a neutralizing
winding associated with said winding, a link
conductor, means whereby the connection of
sald link conductor with said switching ter-
minal completes an energizing circuit for said
relay, and switching mechanism actuated by
sald relay when energized to serially include
said windings in differential relation in the

b ]
o

talking circuit of said line, whereby the im-

pedance of said windings is neutralized.

6. A telephone exchange system compris-
g a telephone line extending from a sub-
station to a source of current at the ex-
change, a line signal, a line relay normally
responsive to calling current in said line to
display said signal, a switching terminal for
the line, a cut-off relay, a winding for said
cut-oil relay included in series with said line
relay, means for preventing the energiza-
tion of said cut-ofl relay at the time of ener-
gizng said line relay, & neutralizing winding
assoctated with said winding, a link condue-
tor, means whereby the connection of said
link-conductor with said switching terminal
completes an energizing circuit for said re-
lay, and switching mechanism actuated by
sald relay when energized to serially include
said windings in differential relation in the
talking circuit of said line, whereby the im-
pedance of said windings is neutralized.

7. A telephone exchange system compris-
ing a telephone line extending from a sub-
station to a source of current at the ex-
change, a line signal, a line relay normally

Tesponsive to calling current in said line to

70
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.~ displav said sional. & switching terminal for | means for rendering said relay inert during
y | M - J T . . a . _ . . . | - e v _ o
© the line, a cut-off relay, a winding for said | the display of the line signal, and means for

~ cut-off relay included in series with said line {‘energizing sald relay when connection 1s es-

relay, means for preventing the energization | tablished with the line to destroy sald sub- _
v 5 of said cut-off relay at the time of energizing | station control. _ -, 70
© gsaid line relay, a differential winding asso- | = 11. A telephone exchange system compris-
ciated with said winding, a link conductor, | ing a telephone line connecting a substation
__ means whereby the connection of said link | with the exchange, a branch conductor, a
A+ conductor with said switching terminal com- | line signal, a line relay included m said
10 pletes an energizing circuit for said relay, | branch conductor and normally under the 75
~and switching mechanism actuated by said | control of the substation, a relay for destroy-
relay when energized to serially include said | ing the substation control, a winding for said
 windings in differential relation in the talk- | relay in series with said line relay and the
 ing circuit of said line; whereby the impe- | substation a winding for said relay in a nor-
15 dance of said windings is neutralized. =~ = | mally open circuit, a normally short circuited 8o
8. A telephone exchange system compris- | winding for said relay, means under the con-
ing a telephone line extending from a sub- | trol of an operator for closing circuit through
station to a source of current at the ex- |said first mentioned winding to destroy said
_. change, a line signal, a line relay normally | substation control, and to bring said short
20 responsive to calling current in said line to | circuited winding 1nto differential relation 85
~ display said signal, a switching terminal for | with said first mentioned winding, and means :
~the line, a cut-off relay, a winding for said | for maintaining an unequal flow of current in -

cut-off relay included in series with said line | the two windings.

relay, means for preventing the energization | 12. A telephone exchange system compris-
25 of said cut-off relay at the time of energizing | ing a telephone line connecting a substation 90
~said line relay, a parallel winding associated | with the exchange, a source of current, a line
 with said winding, a link conductor, means | signal normally under the control of the sub-
whereby the connection of said link conduc- | station, a relay for destroying said substation
 tor with said switching terminal completes | control having a normally short circuited
30 an energizing circuit for said relay, and | winding included in a line limb intermediate 95
switching mechanism actuated by said relay | of the substation and said source, a second
when energized to serially include said wind- | winding for said relay, means for closing cir-
ings in differential relation in the talking cir- | cuit through said second winding only upon
~ cuit of said line, whereby the impedance of | the establishment of a connection with the -
35 said windings is neutralized. .~ - | line, means forincluding the first mentioned 100
9. A telephone exchange system compris- | winding in differential relation with the sec-
ing a telephone line connecting a substation | ond winding, whereby the inductive effect
with the exchange, 4 line signal normally un- | of both windings is neutralized, and means
der the control of the substation, a central | for maintaining an unequal flow of current |
40 source of current, a switching terminal, a re- | from said source in the two windings whereby 100
~lay for destroying said substation control | the substation control of the Iine signal is
“having differential windings permanently se- | prevented. -
~ rially included in said line, one winding being |~ 13. A telephone exchange system compris-
~ included at a point intermediate of the sub- | ing a telephone line extending by its limbs
45 station and the connection of said source to from a substation to an exchange, a source of 110
the line limbs and the other intermediate of | current at the exchange, a line signal, a con-
~ said connection and said terminal, means for | trolling electromagnet therefor permanently

: L

preventing the energization of sald relay by | included in cireuit with one of said line limbs,
- current flowing over the line limbs to cause | a differential cut-off relay having a normally
50 the display of the line signal, and means for | inert winding permanently included in a 11°
 energizing said relay when connection is.es- | limb of said line intermediate of said source
tablished with the line to destroy said sub- | and said substation, and a second winding in
LT10! _ o - | anormally open circuit, cord connecting ap-
~10. A telephone exchange system compris- | paratus for connecting said line with another
55 ing a telephone line connecting a substation | for conversation, and means whereby the con- 120
- with the exchange, a line signal normally un- | nection of said cord connecting apparatus '
; ~ der the control of the substation, a central | with said line causes an actuation of sald cuts
o “source of current, a switching terminal, ‘a re- | off relay to destroy the substation control of

station control. =~ -

lay ':_fm‘*-'_ destroying said  substation control | said. sighal.

| - 60 having differential windings permanently se- | 14.° A'telephone exchange system compris- 125
s rially included in said line, one winding being | ing a telephone line extending from a substa-
- included at a point intermediate of the sub- | tion to the exchange, a high resistance signal
station and the connection of said source to | controlling electromagnet for the line, means
 the line limbs and a second winding interme- | controlled by said magnet to increase the cur-

65 diate of said terminal and said connection, ! rent flow through its energizing circuit by 130
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short-circuiting a portion of its winding,
thereby producing a relatively low resistance

circult for said magnet, a cut-off relay,
switching terminals for the line, a link con-
~ductor, means whereby the connection of
~sald link conductor with said switching ter-

minal completes an energizing circuit for said.
relay, and switching mechanism actuated by

- -said relay when eneigized to interrupt said
relatively low resistance circuit. |

15, Atelephone exchange system compris-
ing a telephone line extending from a substa-
tion to the exchange, a high resistance signal

- controlling electromagnet for the line, switch-

ing mechanism controlled by said magnet
whereby the energization of said magnet com-
pletes a short circuit of a portion of its wind-
mgs, a cut-ofl relay, switching terminals for

-~ the line, a link conductor, means wherebv the

connection of said conduetor with said switch-

- ing terminal completes an energizing circuit

.25

- ~ing mechanism actuated by sard magnet

30

85

for said relay, and switching mechanism

4 L

actuated by said relay. when energized to
interrupt said short circuit. = .

16. A telephone exchange system compris-
ing a telephone line extending from a substa-

~ tion to the exchange, a high resistance signal

controlling electromagnet for the line, switch-

when energized, whereby a portion of the
resistance of its windings 1s_excluded from
circuit-with the line, a cut-off relay, switch-
ing terminals for the line, a link conductor,

_ means whereby the connection of said link
conductor with said switching terminal com-.

pletes an energizing cireuit for said relay, and
switching mechanism actuated by said relay

- when energized to prevent the said exclusion
© - of resistance. U |

40

U ]_7 A telephone 6X01&Hg6 SySthG{Jmpns—

~ing a telephone line extending from a substa~

tion to the exchange, a high resistance signal

controlling electromagnet permanently con-

" “mnected with the line, means controlled by
45 '

sald magnet to increase the current flow

‘through its - energizing circuit by short-

P

- circuiting a portion of its windings, thereby
- producing a relatively low resistance circuit

50

55

ftor said magnet, a cut-off relay, switching

terminals for the line, a link conductor,
means whereby the connection of said link

conductor with said switching terminal com-

pletes an energizing circuit for said relay, and

- switching mechanism actuated by said relay.

when- ene

gized to interrupt said relatively

low resistance circuit.

18. ‘A telephone exchange system compris-

ing a telephone line extending from a substa-

. tion to the exchange, & high resistance signal
60 controlling electromagnet permanently con- |
~ nected with the line, switching mechanism

630,550
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controlled by said magnet whereby the en-

ergization of said magnet completes a short

cireuit of a portion of its windings, a cut-off
relay, switching terminals for the line, a link-
conductor, means whereby the connection of
sald link-conductor with said switching ter-
minal completes an energizing circuit for said

relay, and switching mechanism actuated by
said relay when energized to mterrupt said

short circuit.
19. A telephone exchange system com-

prising a telephone line extending from a

substation to the exchange, a high resistance
signal controlling electromagnet perma-
nently connected with the line, switching
mechanism actuated by said magnet when

energized, whereby a portion of the resist-

ance of 1ts windings is excluded from circuit

with the line, a cut-ofl relay, switching ter-
minals for the line, a link conductor, means
whereby the connection of said link con-
ductor with said switching terminal com-
pletes an energizing circuit for said relay,

and switching mechanism actuated by said
relay when energized to prevent the said

exclusion of resistance. |

20. A telephone exchange system com-

prising a telephone line extending from a
substation to the exchange, a high resistance
signal controlling electromagnet for the line,

switching mechanism actuated by said mag-
net when energized, whereby a portion of

the resistance of its windings is execluded
from circuit with the Line, and a protective
device responsive to heavy currents when
such resistance is excluded. .

21. A telephone exchange system com-
prising a telephone line circuit extending

from & substation to the exchange, a ther-
mal protective device normally included in

‘sald circuit, electromagnetic means respon-

sive to an inereased current over said cir-

“cult to reduce its normal resistance to there-
by facilitate the operation of said protective
device, and a signal controlled by said elec-
tromagnetic means. ' -

22. A telephone exchange system com-
prising & telephone line circuit extending
from a substation to the exchange, a thermal
protective device and a line relay normally

‘included in said circuit, and means actuated

by said relay in response to an increased
current over said circuit to reduce its nor-

mal resistance to thereby facilitate the op-

eration by said protective device.
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~In witness whereof, I hereunto subscribe

my name this 30th day of April, 1906.
b ~ HARRY G. WEBSTER.

- CAROLYN WEBER,
| L.‘_D. I{ELLOGG*. :
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