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- tems, 'of which the following is a full, clear, |
- concise, and exact description, reference be-
‘had to the accompanying drawings,

- 10

~ing to provide simplified and improved cir-

15 e __
vide at the central station a signal controlling

To all whom it may concern. .

- Chicago, county of Cook, and State
nois, have invented certain new and useful |
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- Beit known that I, HARRY G. -‘-WEBS:[‘E'I{,&
citizen of the United States, and resident of
of Ilk-

Improvements in Telephone-Exchange Sys-

ing had I
forming:a.part of this specification.:

My -invention relates to improvements in
telephone exchange systems, my object be-

cult arrangements and signaling apparatus.
- In accordance with my invenfion 1 pro-

- electromagnet having two energizing wind-

20

ings, one of which is normally in a circuit

uniting the sub-station with the exchange,
and controlled by the subseriber. Theother

~ winding is the circuit of a third conductor,

20.

“which circuit is controlled by the operator.

This electromagnet in a preferred form of my

invention--is - preferably a relay K magnet

which serves to control a signal such as a

~lamp. The signal controlling electromagnet

is. preferably constructed so that it is ini-

tially controlled by the subscriber at the sub-

- station, whereby a suitable signal may be

30
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~terminal of the subscriber’s hine. )]
 actuation of therelay may be utilized to hght

40

45

actuated to call the attention of the operator
to the fact that the subscriber desires a ¢on-

nection. - The signal controlling electromag- |

net is also adapted to be actuated by the op-

“erator preferably by the insertion of the con-

necting plug into a spring jack or switchin
: ' The initia
a lamp-as the calling signal, and the final ac-
tuation of the relay, which is controlled by
the signal inert. - R
T have illustrated my invention in con-

nection with the signal controlling- electro- |

megnet in the form of a relay, having a

single armature adapted to partake of an-

initial movement under the.control of the
subseriber, and to partake of a final move-

“ment under the control of the operator;

- the initial movement serving to’'actuate the:
signal for the connection and the final
‘movement serving to render. the signal m-

50
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ert; these movements may also be utilized
for

I have thus shown the magnet with a

erforming other functions as desired. | lafively low _ ath for-
F | the flow of current through the transmitter

| 'single armature ddapted to partake of the
' ﬁpm‘eﬂt |
Sele e pro-

| cured in: other ways, and I do not therefore
| desire to limit=myself to .this particular

two distinctive movements, 1t 1S -
that this selective operation may

method of construction. . . _ |
I have illustrated a-preferred application
of my invention

- " x

ingsin which =~ -
scriber’s station, the relay associated there-

line, together with the wvarious circuit con-
nections. Tig.

strands of the cord being inductively related

by mesans of a repeating induction coil. Fig.

- Figure 1 illustfatés the line to-the -31113-'
with and the switching terminals for the
_ 2 shows one form of cord-
{ circuit adapted for association with the line.

| circuit of Fig. 1, in which ‘the connecting.
plugs have three contact pieces, the talking

Patented Aug. 25, 1908.

55

60

in the-accompanying draw-

65
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'3 shows a somewhat similar cord circuit

adapted for association with the same hne

and having three contact pieces for the
plugs, but in which thé talking strands of

the cord are inductively united by means of
condensers. - Fig.. 4 illustrates a somewlmt

‘different cord circuit adapted for connection

L3

strands. | e
~ ‘Like characters refer to likeé parts in the
several figures. = -

Referring t |
‘ratus shown-at A 18 represented as consisting

70

80

with the line, in which the plugs have but -
litwo contact pieces and corresponding cord

LT 8B
Fig. 1 the subscriber’s-appa-

of the telephone hook switch %, signal bell b, .

| condenser ¢; receiver r, transmitter ¢, and

induction coil ¢ including the said receiver in
its secondary winding. * .-

~ . Although I have shown

of the subscriber’s, apparatus may- be used,

arrangement illustrated. -

‘Under- normal 16 Te
hangs upon its hook switch, thus closing 1ts
Jower contact .
contact.open. The condenser. ¢ prevents a
normal flow of current from battery B at

_ b.u_t . meg_' arragzl re-
_ _ ment it. will be understood by those skilled
the operator may be utilized for rendering | in. the art that various other arrangements
{and I do not confine myself to the particular |
conditions .the receﬁrér."

and maintaining the upper

90
g5
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|-the “central -office over the. telephone line. .
| When, however, the subscriber removes his
‘telephone from -its hook, thus closing the
upper contact)of heok switch A and estab-

105

lishing a relafively low resistance path for
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t and one win‘ding-"'of the coil i, the relay 3
at the central office will be operated by the

winding 4 of the relay. contact s]i)rings 10

and 9, imbs 1—2 of the telephone line, con-

cause the partial attraction of the armature

n of the said relay, causing it to close the
contacts 8—7. Said energizing winding 4
1s of relatively low resistance and composed

ol relatively few turns, or otherwise ‘made

the complete energization of the said relay

~and to limit the attraction of its armature.

20

33

- one or more spring jacks 7

30

403

lines {or conversation. |

~_ Referring now to the operation of the cord |
. - i . . - . »

cireuit or Kig. 2; on observing the calling sig-

In order that the armature n may alter the

contacts between the springs 9—10-—11—12 |
and 13, it 1s necessary that the core of the |

for the flow of current from battery B

through lamp 6, contact 12—11 and to the |
This flow of
current causes the illumination of the signal | erator obtains the number of the connection
lamp 6 to indicate to the operator that the |

other poie of said battery.

subscriber has removed his telephone from
its hook for the purpose of making a call.

each having con-
tact preces 14—15—16 arranged as indi-
cated i the drawing.  Each operator is pro-
vided with cord eireuits adapted to unite the

nal the operator will insert the answering
plug p into .a spring
the calling signal, thus causing contact pleces
17—18—19 of the plug tu engage respec-
tively with the contact
the spring jack.
pletes a circeuit from battery through re-
sistance 20, lamp 25, conductor 60, and wind-
mg 5 of the relay 3, to the ground or return
side of battery Ct. The windings 5 is so pro-

.portioned, having a relatively large number

of turns, as to cause

_ the complete energiza-
tion of the realy 3

~tiom of its armature », thus altering the nor-

66
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the line cireuit.

mat contacts between the springs 9——10—

I1-—12-—13. Contact between springs 11—

> 12 and 13 is now broken, thus openinge the

circuit through the sienal lamp 6 and discon-
nectmg said famp cireuit from the line and

also breaking the diveet connection heiween

fimb 2 of the line and the veturn side of bat-
lery B Contact hetween springs 9—-10 s
broken, thusdisconnecting the windimg 4 from

As a result of the complote
operation of said relay 3, the line :‘-ai;.:nal 0 18
cifaced, the normal connections of winding 4
and battery B o the elephone line

| remains unlighted at this time.
- actuation of the listening key m m the opera-

Jjack 7 corresponding to |
 When plugging in to rine

pieces 14—15—16 of
The contact 16-—19 com- |

Broke;n, and limbs 1-~2 of the litie now ter-

now illuminate lamp 25 were the subscriber’s
telephone not removed from the hook. The
telephone beirg off its hook, however, a flow

| of current is established through relay 23 as
| follows:—from the active terminal of bat-
tery (' through winding d of the repeating

coll, strand 33 of the cord circuit, contac%

| 18—15 of the plug and jack, limbs 1—2" 0
| the line, contact 14—17 of the plug and jack,

of low energizing capacity, so as to prevent | strand 31 of the cord, and winding a of the

repeating coil to tlie return side of battery
C!. This flow of current energizes the relay
23 and closes by its contact the shunt path

around lamp 25 including resistance 27.
‘ he | This path being of comparatively low resist-
relay be energized to a greater extent than | '
- can be secured through the winding 4. The |
closure of contaet 8—7 established a path

the latter
Upon the

ance as compared with the lamp

tor’s set S is brought into inductive relation

| with the answering plug by means of wind-
| Ings @’ d’ of the repeating coil I, and the op-

desired. The busy test is secured by touch-

| ing the plug tip 20 to the thimble 16 of the

| . _ | line wanted in the usual manner; if the line
Isach subscriber’s line s provided with |

be 1dle there will be no flow of current as the

 thimble 16 and tip 20 are normally of the
same potential.

It, however, the line tested
1s connected for conversation,the potential of

| thimble 16 will be raised by its connection

with the plug contact 19 or 22 of the cord
used for such switch connection, and a flow
of currént will result from tip 20 through

cord strand 32 and winding «’, causing the

customary click in-the operator’s receiver 1.
cireult s com-

b B

| pleted from battery ( through resistance 30,
lamp 26, contact 2216 of the plug and spring. -
| Jack, conductor 60, and winding 5 of relayv s as-
| soclated with the line to be ealled. . As previ-
ously explained current flowing over this cir-

cuit causes the illumination of lamp 26 and
the complete attraction of the armature of
relay 3 disconncets the normal carth and

| battery connections of the Iine, and the sig-
and the complete attrac- { nal associated

 rings 1n the usual manner by depressing the

therewith. The  operator
rmging key £ k. When the subseriboer an-
swers, a circulf being comipleted for relay 24
similar to that deseribed previously for relay
23, the closure of the relay contacts extin-
guishes lamp 26, When both subscribers
hang up, relays 23—24 are thus deénervized,
their contacts separated, and lamps 25 and

26 tlluminated,; constitutine the -sienal for

disconnection.  Upon the removal of the
plugs all of the apparatus ret aris to the nor-
mal position .. wwn in the drawings.

When the line is associated wit] ' the cord
are i circuit of Fig. 3 its operation is the sanoe as 130

- mmate at springs 14—15 of the spring jacks§ -
flow of current from said battery B through | without intervening battery or earth connec-
| tions. The flow of current through resist-

_ | ance 29 and winding 5 of the relay 3 would
tacts 13—12 and 11 of the relay, and thence |

to the office return or grounded side of the |
battery B. This flow of current through |
‘the energizing winding 4 is sufficient to

75
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115 .
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that preﬁouﬂly described. Upon the inser-
tion of a plug, the subscriter’s receiver being

~ upon its hook switch, current flows from

‘battery C? through relay 37, plug and jack

contact 19—16, conductor 60, and winding

5 of the relay 3, causing the complete at-
~ traction of its armature. The current flow-
ing through this circuit also energizes relay

- 37, causing

10

its contacts to close the circuit

of lamp 25, _
normally closed contacts of relay 35; to the

return side of the battery, causing its illumi-

15

nation. . When the subscriber answers &
current’ from battery C* flows through the
windings of relay 35 and the limbs 1—2 of

- the line, causing the energization of relay

 of lamp 25, extinguishing the same. The

20

=

25

- tions. |

30

operator answers, tests, and rings in the
usual manner ‘and
versation the subscribers’

terminate at contacts 14—15 of the jacks.
and are free from battery or earth connec-

When the line 1s a_,ssbciatéd with the cord

 cireuit of Fi%. 4 the operation is substan-

tially that of the two previous figures, al-
though the conditions are somewhat differ-

ent. - The subscriber calls in the manner

| previo'uslyﬂ_described; the current through

235

- 40

A circuit will thus be ,
tery C through relay 43; strand 33, contact:|

45

winding 4 of relay 5 causing a limited move-

ment of armature n to close the circuit of |
‘the signal lamp 6. The plugs associated .
with the cord circuit are so constructed

that when a plug is inserted (as the answer-
ing plug p,) contact 17 will engage spring 14

)
of the jack while contact 40 o t%e* plug will _
| scribers are completed by means of con--

engage spring 15 and thimble 16 of the jack.:

40-—16 of the plug and jack, conductor 60

arid* winding 5 of: the relay 3. Current

flowing through this contact will cause the

complete attraction of armature n as well
as the- energization of relay 43.

" scriber’s receiver were upon its hook switch

50

WY

oy

the signal lamp 25 would now be illuminated
by current from battery C flowing through
the contacts of relay 43 and. the normally-
closed contacts of rtelay 4I1.
circuit has been completed from battery C
through' contact’ 40—15 of the plug and
spring jack, limbs 1—2. of the line, contact

]

14—17 of the spring jack and:plug, strand

31 and relay 41 to:the return siae of -the .
battery. Current through this circuit ‘en-
creizes relay 41; causing the sep.ration of
it« contacts and prevents lamp 25 from -

lighting. Aftes ascettaining the connection
desired the operator tests ‘in the usual way.

. If tl» Jine be busy a'cireuit” will be closed:

from battery C?, through the

when switched for con-
| conversational :
¢ireuit ic ~completed through condensers
~ As in the case of Fig. 2 the two limbs.
" of the line when switched for conversation

completed from bat- _ o o _
| When the cord circuit of Fig. 4 is used 1t 18

. If the sub-

N

!

‘through strand 32, contact 47—48 of relay

. A | _ “tact 39 of the
35, which by its contacts opens the circult |

the contact 16—40 of the plug. and spring

from : ‘battery

S

&
from the thimble of thé tested line to tip 18 ,

44, and through the high resistance winding
of the test relay 50, which bemg energized
completes by its contacts a circuit of battery
(" through winding 51 of the operator’s 1n-
duction coil, causing the customary click.

70

Tt will be nioted that while making the test -

there is no other path for current flow from
*tiip 18 and on account of the high resistance
of test relay 50, little or no disturbance is
produced upon the line of the’ tested sub-
seriber.  Upon inserting the calling plug, a
circuit is completed from battery ¢/ through
relay 44, strand 34 of the cord, sleeve con-
. plug, thimble 16, conductor
60, and relay -winding 5 of the line desired.

the complete actuation of the line relay 3 as
well as the energization of relay 44. 'The
energization of relay 44 breai;s contact
47—48 and closes contact 47—49, thus
connecting the test relay 50, and bringing
relay 42 into connection with strand 32 of
the cord. At the same time contact 45—46
of Telay 44 is closed, completing the circult
of lamp 26 from battery C’ through the nor-

| mally closed contacts of relay 42; causing

the illumination of the lamp. .When the
subscriber answers a circuit being completed
for relay 42 similar to that described for re-
lay 41,1ts
lamp 26.

relays 41 and 42 become -deéner_gized, their
contacts assume .
ing the illumination of lamps 25—26, and

when the cord circuit is dis¢onnected all
assume the pormal position shown mn

parts 101 .
the drawing. In this case as in that of Mg
3 the talking circuits of the connected sub-

densers e—f7..

to be noted that while the lines are connected

for conversation the-talking circuit is free

from direct or non-inductive eacth or battery

connections, ‘although the winding 5 of rela
3 is left legged to omne side of the line throug

jack, and that whetl a subseriber is called the
relay 3 is completely actuated by current

conducter 60 and winding. 5, _a,nd- ‘that the
circuit of ringing generator ¢ includes- con-
‘tact” 18—14, and contacts 1

the line and the common circuits of the cen-
‘While separate batteries

tral office battery. ,
B—(—('—(=C% and C* have beenindi-
cated in the various figures, 1t will he well
understood by

also to “be ~understood ‘that the varlous

dis-

95

the normal position, caus-

the plug and spring jack, limbs 1—2 of

_ ‘those skilled in the art that
in eithei, of the~three systems indicated: a-
single source of current may -be used. It 1s

75

80

Current flowing through this circuit causes

85

90

F
'

contacts separate, extinguishing -
When the subscribers hang up,

100

105

110 .

116

ron (' flowing through resistance
'52, sleeve 39 of the calling plug, thimble 16;

!

- however, as the receiver 1s removed, another |

120

L

125

130.
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grounds shown represent the return or ! when the said line circuit is closed at the

grounded side of the central office battery or
batteries. - - -

I prefer to arrange the two windings 4—5
of the relay 3 so that the direction of magneti-
zation of the relay 3 will be the same when
energized by either winding, 1
only necessary that the strength of mag-
netization secured by winding 5 shall be of
sullicient intensity to cause the complete

-attraction of the armature n and that the

winding 4 shall produce a limited energiza-
tion thereof sufficient only to cause the par-

‘t1al attraction of the said armature n."

It will also be obvious to those skilled in
the-art that my invention is not confined in

its application to the switch boaid systems

lustrated in the drawing, but that it may

‘be embodied and utilized in other structures.

Also that many modifications may be made
without departing from the spirit of my in-
vention, and I therefore do not wish to be
limited to the precise structure shown, but
I claim:— | » | |
1. In a telephone exchange system the
combination of a telephone line connecting
a sub-station with the central office, a switch-
ing terminal having two contact pieces con-
ductively associated with- the two sides of
said line and a testing contact piece adapted
to be connected in a circuit lIocal to the ex-
change, a signal receiving electromagnet as-
sociated with said line, having an energizing

winding and source of current normally in

circuit therewith adapted to energize said
electromagnet to a limited extent only to

- cause the display of its signal when the said.

40

line circuit is closed at the sub-station, and
having a second energizing winding in cir-
cutt with said testing contact piece, and a
cord circuit adapted to make connection
with the line contact pieces of said switching
terminal, and to complete a circuit through

the second energizing winding of said electro-

45

50

i

60

65

magnet to cause a greater energization there-

~of, whereby said signal is effaced and the

normal connection of the
winding is destroyed.

2. In a telephone exchange system tlhe
combination of a telephone line connecting a
sub-station with the central office, a switch-
ing terminal having two contact pieces con-

first  energizing

“duetively united to the two limbs of the tele-
phone hne and a testing contact piece- con-

nected 1o a circuit local to the exchange,
sald testing contact piece being so arranged.
as to be brought into direct electrical contoec-
tion with one of the said line contact pieces
when a cord circuit is connected with said

switching terminal, a signal receiving electro-

magnet associated with said line, having an
energizing winding and source of current
normally in ecircuit therewith adapted to
energize said electromagnet to a limited ox-
tent only to cause the display of its signal

although 1t 1s

i

sub-station, and having a second energizing

winding In circuit with said testing conlact
plece, and a cord circuit adapted to make
connection -with the line contact pieces of
said switching terminal, and to complete a
circutt through the.second energizing wind-
ing of said electromagnet to cause a greater

70

energization thereof, whereby said signal is

effaced and the normal connection of the
first energizing winding is destroyed.:

3. In a telephone exchange system the
combination of a telephone line connecting
a sub-station with the central oflice, a signal
recelving electromagnet associated with said
line having an energizing winding and source
of current normally in. circuit therewith
adapted to energize said electromagnet to a

75

SO

hmited extent only to cause the display of

1ts signal when the said line circuit is closed
at the sub-station, a spring jack associated
with the line having a contact piece con-
nected with each of the two limbs of the line
and a third contact piece connected with a
second energizing winding of said electro-

magnet, and means at the central oflice for:
‘establishing a cireuit through said third con-

tact prece of the jack and said energizing wind-
ing of the electromagnet to cause a greater
energization thercof, whereby the said signal
1s effaced and the normal connection of the
sald first energizing winding is destroved.

~ 4. In a telephone exchange system the
combination of a telephone line connecting a
sub-station with the central office, a signal
recelving electromagnet associated with said
hne having an energizing wiading and source
of current normally in cireuit theres-ith
adapted to energize said electromagnet to a
limited extent only to cause the display of

1ts signal when the said line eireuit is elosed
‘at the sub-station, a spring jack associated

with the line having a contact picee conneeted
with each of the two limbs of the line and a
third contact piece connceted with a second
energizing winding of said electromagnet,
and switching apparatus at the central office

‘adapted to make connection with said spring

jack, meluding a source of current and a.con-
nection plug, said connection plug having

two contact pieces, one adapted to register

with one line contact picce of the spring jack,
the other adapted to register with the other
line contact piece and the third contact piece
jointly, whereby connection is established
with the line and a circuit is completed
through the second energizing winding of
sald electromagnet to eause a greater encr-
gization thereof to efface the said sienal and
to destroy the normal connection of the said

af

first encrgizing winding.

5. In a telephone exchange svystenm the.

combination of a metallic telephone line con-
ductively uniting a sub-station with the two
line contact picces of a switching terminal at

o0
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130
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the central office, a switch at the sub-station
for controlling the flow of current over the
sald line through the sub-station, a third con-
tact piece associated with said switching ter-
minaf, ‘a cord cireuit at the central office
adapted to make connection withsaid switch-

+

ing térﬁqinal and to complete a circuit there-

through-over the said telephone line, signal-
Ing mechanism, a signal receiving electro-
magnet controlling said mechanism having
an energizing winding and source of current
normally in circuit therewith adapted to se-
cure a limited energization only of said elec-
tromagnet over the telephone line under the
control of the sub-station switch, whereby a

limited movement of said signaling mechan- |
ism1s caused to display a signal, and a second

energizing winding for sald electromagnet
connected with the third:. contact
salid switching terminal, and included in a
circuit established by the connection of said

ed to secure a grpater energization of said

- electromagnet whereby said signaling mech-
.29

~ efface said signal. . =~ S
6. In' a telephone exchange system the

anism is caused to assume a third position to

combination of a metallic telephone line con-
ductively uniting a sub-station with the two

line contact pieces of a switching terminal at
“the central office, a switch at the sub-station
for controlling the flow of current over the.

said line through the sub-station, a third con-
tact piece associated with said switching ter-
minal adapted to be brought into circuit with

one of the said line contact pieces upon the

insertion of a plug, a cord circuit at the cen-

tral office adapted to make connection with

sald switehing terminal and to complete a
circult therethrough over the said telephone
line, a connection plug associated with said
cord citcult having two contact pieces only,
one of said contact pieces being adapted to
complete a connection between said third
contact piece and a line contact piece of
the switching' terminal when connection

18 ‘made with said switching terminal,

signaling  mechanism, - a signal receiving
clectromagnret -~ controlling said mechan-
1sm having an  energizing winding and

source of, current normally. 1n cireuit there- |

with adapted to secure a limited enereization

-only of said electromagnet over the teTephonc

line under the control of the sub-station | of said clectromagnet over the telephone line.

switch, whereby a limited movement of said

signaling mechanism is caused to display a
signal, a second energizing winding for said -

electromagnet connected with the third con-

tact prece of said switching terminal, and in-
cluded mn a circuit established by the connec-
‘tion of said cord cireuit to the telephone line,

and adapted to Secure a greater energization

~of said electromagnet whereby said signaling

mechanisin is caused to assume a third posi-
tion to efface said signal. L

1ece of.

adapted to make connection with said switch-

~under the control of the sub-station switch,

line contact pieces of a switching terminal at

.

~7. In a telephone exchange system the
combination of a metallic telephone line con-
ductively uniting a sub-station with the two
line contact pieces of aswitching terminal at
the central office, a switch at the sub-station
for controlhing the flow of current over the

70

‘said line through the sub-station, a third con-

tact piece associated with said switching ter-
minal, a cord circuit at the central office - -
75
ing terminal and to complete a circuit there-
through over the said telephone line, signal-"
ing mechanism, a signal receiving electro-

agnet controlling said mechanism asso-

clated with said telephone line, said electro-
magnet having an energizing winding and
source of currentnormallyin circuit therewith
adapted to secure a limited energization only
of said electromagnet over the telephone line

30

whereby a limited movement of said signal-

ing mechanism is caused to display a signal,
‘a-second energizing winding for said electro-

magnet connected with. the third contact
plece of said switching terminal, and included
In a circult established by the connection of
said cord circuit to the telephone line, and

90

‘adapted to secure a greater energization of
said electromagnet whereby said signaling
‘mechanism 1s caused to assume a third posi-

85
tion to efface said signal, and signaling mech-
anisim associated with the cord cirecuit and
under control of the sub-station switch when
the telephone line is switched for conversa-
tion. . o | |
8. In a telephone exchange system the
combination of a metallic telephone line con-
ductively uniting a sub-station with the two

100:

the central office, a switch at the sub-station 105
for controlling the flow of current over the
sald line through the sub-station, a third con- .

tact plece associated with said switching ter-

1 minal, a cord circuit at the central office

adapted to make connection with said switch- 110,
ing terminal and to complete a circuit there-
through over the said telephone line, signal-

ing mechanism, a signal receiving electro-

+ magnet associated with said telephone line

| -

sald electromagnet controlling said mechan- 115
st having an energizing winding and source.’

of current normally in ecircuit therewith
adapted to secure a lunited energization only

under the control of the sub-station switch 120

~whereby a limited movement of said signaling

mechanism is caused to display a signal, a
second energizing winding for said electro-
magnet connected- with the third contact
piece of said switching tertiinal, and included
in a cireuit establishe. by the conhection of
sald. cord circuit t« the telephone-line and
adapted to secure a greater cnergization of
sald electromagne! whereby said signaling

125

| mechanism is cause.! to assume & third posi- 130
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tion to efface said signal, signaling mechan- |

ism associated with the cord circuit and un-
der control of the sub-station switch when
the telephone line is switched for conversa-
tion, and means whereby the operator may
determine the busy or idle condition of a

-~ ‘tested line:

10

b d
el |

9. In a telephone exchange - system the
combination of a metallic teleplione line con-

ductively uniting a sub-station with the two

line contact pieces of a switching terminal at
the central office, a switch at the sub-station
for controlling the flow of current over the
saild line through the sub-station, a third con-
tact piece associated with said switching ter-
minal adapted to be brought into circuit
with one of the said line contact pieces upon
the 1nsertion of a plug, a.cord circuit at the

- central office adapted to make connection

20

290

‘with said switching terminal and to complete
a_circuit .therethrough over the said tele-
phoner line, a connection plug associated

with”said cord circuit having two contact
pieces only, one of saidi contact pieces being
adapted to complete a _connection between
said third contact piece and a line contact
piece of the switching terminal when connec-

~ tion is made with said switching terminal,

signaling mechanism, a signal receiving elec-
tromagnet controlling said mechanism asso-
ciated with said telephone line said electro-

magnet having an energizing winding and

40

~ position to. efface said signal, and signaling

source of current normally in circuit there-
with adapted to secure a limited energization
only "of said electromagnet over the tele-
phone line under the control of the.sub-sta-
tion switch whereby a limited movement of

said signalng mechanism is caused to dis-

play a signal, a second energizing winding for
sald electromagnet connected with the third
contact piece of said switching terminal and
imcluded 1n a circuit established by the con-
nection of said cord circuit to the telephone
line and adapted to secure a greater energiza-
tion of said electromagnet whereby said sig-
naling mechanism is caused to assume a third

- mmechanism associated with the cord circuit

o0

and under control of the sub-station switch

when the telephone line 1s switched for con-

versation. .
10. In a telephone exchange system the

- combination of a metallic telephone line con-

i
g |

60

ductively uniting a sub-station with the two
line contact pieces of a switching terminal at
the central otlice, a switch at the sub-station
for controlling the flow of current over the
sald line through the sub-station, a third con-
tact prece assoclated with said switching ter-
minal adapted to be brought into cireuit

- with one of the said line contact pieces upon
- the nsertion of a plug, a cord circuit at the

(v

central office adapted to make connection
with said switching terminal and to complete
a circuit therethrough over the said "tele-

207,338

phone line, a connection plug associated

with said cord circuit having two contact

pieces only, one of said contact pieces being

adapted to complete a connection between

sald third contact piece and a line contact

.piece of the switching terminal when connec-
tion 1s made with the line, signaling mechan- -

Jack associated with the line having

1sm, a signal receiving electromagnet con-
trolling said mechanism associated with said
telephone line, said electromagnet having an
energizing winding and source of current

70

75

normally In circuit therewith adapted to

secure & limited energization only of said

electromagnet over the telephone line under
the control of the sub-station switch where-
by ‘a limited movement of said signaling
mechanism 1s caused to display a signal, a
second energizing winding for said electro-

magnet connected with the third contact

piece of said switching terminal and included
1n a circuit established by the connection of
sald cord circuit to the telephone line and
adapted to secure a greater energization of

sald electromagnet whereby said signaling

mechanism is caused to assume a third posi-
tion to efface said signal, signaling mechan-
1sm associated with the cord circuit and un-
der control of the sub-station switch when
the telephone line is switched for conversa-
tion, and means whereby the operator may
determine. the busy or idle condition of a
tested hne. | | -
11. In a telephone exchange system, the
combination of a telephone line connecting a
substation with the central office, an electro-

controlled by said electromagnet, a spring-
8 con-

tact-piece connected with- each of the two

‘electromagnet, switching apparatus at the

limbs of the line and a third contact-piece

80

85

90

90

100
magnet having an energizing winding nor- -
mally 10 cireuit with said line, a call signal

105

connected with an energizing winding of said

central oftice adapted to make connection
with sald springjack, said apparatus includ-
Ing a source of current and a connecting plug

110

having contact-pieces adapted to register
with the two line contact-pieces and the third

contact-piece of said jack, whereby when con-
nection 1s established with the line a circuit
will be completed through an energizing
winding of said electromagnet to destroy the
substation control of said -call signal.
12. In a telephone exchd#nge system, the
combination of a telephone line connecting a

‘substation with the central office, an electro-

third contact-piece connected with an ener-

magnet having an energizing winding nor-

mally in circuit with said line, a call signal
adapted to be displayed upon-the closing of

the line cireuit, a springjack associated with

the. line having a contact-piece connected

with each of the two limbs of the line and &

gizing winding of said electromagnet, switch-
Ing apparatus at the central office adapted to

115

120

126

130
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make connection with said springjack, said cuit connections of said electromagnet will
apparatus including a source of current and a | be altered. ~ o
connecting plug having contact-pieces adapt- { In witness w ereof, I hereunto subscribe
ed to register with the two 1E1)ne contact- | my name this 28th day of July, A.D.,1904. -
5 pieces of the springjack and to modify . the o HARRY. G. WEBSTER.
cireuit connections of the third contact- | Witnesses: | -
-~ piece of said springjack, whereby when con- |~ KEMPSTER B. MIiLLER,
nection is established with the line the cir- | - GracE MITOHELL.
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