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To all whom it may concern: ”
Be it known that I, Harry G. WEBSTER, &

~ citizen of the United States, and a resident of

Cbica%o, county of Cook, and State of Tili-
nois, have invented certsin new and useful

- Improvements in Telephone-Exchange Sys-

" mission and signaling is furnished fromi a cen-
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~which the normal battel('iy

tems, of which the following is a full; clear,
concise, and exact description, reference be-
ing had to the accompanying drawing, form-
ing & part of this specification.

My invention relates to telephqne‘- ex-

change systeuis in which current for trans-

tral source located at the exchange; in which
the spring jacks or connection terminals are
provided with but two contact pieces corre-
sponding to the two line limbs, one contact
piece being utilized as & test terminal; and in

y connections of the
d by the actuation of

line are broken or altere

2 cut-off relay upon the insertion of a con-
_necting plug into a spring jack. In systems:

of this character, it Has been common prac-
tice to leave one or both of the spring jack
contacts normally disconnected from the line
limbs, and by the action of the cut-off relay

-to disconnect one or both line limbs from the

calling battery and subsequently connect
them with the wires leading to the spring
jeck terminals. One result of this circuit ar-
rangement is that when a subscriber is wait-
ing for the operator to answer his call, the
breaking -of the mormal line connection,
which follows the insertion of the answering
plug, causes an objectionable noise or*‘ click
to be heard through his receiver. R
The object of my invention is to provide
an improved orgdmization of circuits and ap-
paratus for sysiers of this class in which this
objectionable “tlick” or noise is eliminated.
Gther advantages of my improved system
wiil be apparent from the following descrip-
tion. ‘
In accordance with-my invention, I pro-

5 vide spring jacks or swiiching terminals st

the central exchange permanently connected
with the lne; end so arrange the circuits con-
trolled by the cut-off rélay. that the circuit of
the line limbs is not interrupted upon the in-
sertion of an answering plug in response to a
calling signal. . .
My invention will be further undérstood
from the accompanying drawing in which
Figure 1 illustrates disgrammatically two
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complete line ¢ircuits with appropriate cord
connecting apparatus organized in accord-
ane€ with a preferred form of my invention;
andiin which Fig. 2 illustrates a modification
of the line eircuit arrangemest, with which

‘the cord circuit of Fig. 1 is also adapted to

co-operate.

Referring to Fig. 1, the subscriber’s appa-
ratus shown at A is represented as consisting
of a telephone hook switch b, signial bell b,
¢ondenser ¢, receiver.r and transmitter i;

the bell and’ condenser being-in permanent.

bridge of the two line limbs, and circuit being
closed through the receiver and transmitter

upon the elevation of the hook switch. Al--

thoygh I have shown but one arrangement,
it will be understood by those skilled in the
art that various other arrangements of the
subscriber’s apparatus may be used, and I
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Like charscters rtefer to -corresponding
‘parts in the two figures. : ’
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do not confine myself to the particular ar-

rangement illastrated. Undernormal condi-
tions, the receiver hangsupon its hook switch,
maintaining its upper contact open, and the
condenser ¢ prevents a normal flow of current

8o

from battery C at the central office over the

line imbs. When the subscriber removes
his telephone from its hook, thus closing the
upper contact of hook switch » and estab-
lishing a relatively low resistance path for

' the flow of current through the transmitter ¢

and receiver #, relay 4.at the central office

.will be operated by the flow of current from
-said battery C through the winding of relay

4, Timbs 1 and 2 of the telephone line, arma-
ture 6 and aavil 12 of relay 3, and thence to

85

90

the office return’ or grounded side of the bat- .

tery C. 'This flow of current through relay 4

causes its energization and the consequent &

illumination of calling lamp 5; the circuit of
lamp 5 .being completed from battery C
tbrough anvil and armature of relay 4, anvil

95

13 and armature 7 of relay 3, to the return’ ‘

side of the battery. Each subscriber’s line

is provided with one or more spring jacks j,

each baving contact pieces 9 and 10 assaciated
with limbs 1 and 2 of the line, respectively;
contact piece 9 being directly connected with

llumination of signal lamp 5

indicating to

-the operator that the subscriber has removed

his receiver from its hook for the purpose of
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limb'1 and contact piece 10 being cornected -
"with limb 2 through the resistan¢d 8- The
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making a call, she inserts the answering plug P
Into a spring jack § correspending o the call-
mgsignal, thus causing contact piece 14 of the
plug to engage contact, piece 9 of the spring
Juck and contact piece 1
contact piece 10 of the spring jack. Current
will now flow from battery C through con-
ductor 32, relay 21, plug and jack contact
15—10 to the junctien point of resistance 8
and the winding of relay 3, at which point it
will divide, a portion golng through relay 3
to the return side of the battery C, and a por-
tion going through resistance 8, armature 6
and auvil 12 to the return side of the battery;
and resistance 8 is so proportioned with rela-
tion to the resistance of the winding of relay
3 that relay 3 will at this time receive suffi-
cient current to cause its actuation, The
3 interrupts a ¢ir-
cuit of lamp 5 at arniature 7 and anvil 13 and
also interrupts the circuit previously traced
through resistance 8 at armature 6 and anvil

12, and the further movement of armature 6

causes it to engage anvil 11, thus short cir-
cuiting resistance 8. After the disengage-
ment of armature 6 with anvil 12, the current
through relay 21 will all flow through the
winding ofrelay 3 while the current in the line
limbs will flow through relay 3 as well, re-
sistance 8 being included in this latter circuit
until short circuited by the engagement of
armature 6 with anvil 11. The closing of
contact 14~—9 of the plug and spring jack
has also completed a cireuit of battery ¢
through relay 20 to limb 1 of the line, thus in-
creasing the current in the line limbs which
was originally set up through velay 4, and
causing the energization of relay 20 as long
as the circuit of the Limbs is completed
through the receiver and transmitter. It
will be seen at this time that, relay 21 being
energized, the eireuit of lamp 24 will be closed
at the contacts of this relay, but the lamp
will remain dark as long as”its eircuit is jn-
terrupted at the contacts of relay 26 through
the energization of the latter relay.

After being informed with whs} line con-

‘nection is desired, in this case that of sub-

scriber B, the operator tests in the usual man-

‘ner by touching the tip of her calling plug O

to the contact piece 10 of a jack sssociated
with that line. It will be seen that under
normal conditions, no noise will be heard in
the receiver of the operator’s set S for the
reason that the contact piece 14 of the calling
plug is normally connected to earth or offica
return, and that contact piece 10 of the jack
has a direct connection to the same earth or
return which may be traced from the june-
tion point of limb 2 with resistance 8, through

~armature 6 and anvil 12 of relay 3: " If, how-
‘ever, a connecting

the line
of resistance 8 is wnterrupted through the
energization of relay 3,"and current will then

5of the plug to engage |

plug is in a spring jack of |
tested, this direct earth connection |

856,546

| flow from battery C through relay 21 or 23
associated with the aforesaid connecting plug,
| through contact 155-10 of the said plug and
 spring jack, contact piece 10 of the jack test-
ed, contact piece 14 of the testing plug and
thence through strand 17, armature 26 of re-
lay 23, anvil 27 and winding 29 of the oper-
ator’s induction coil, thus producing the
customary “click” which indicates that the
line is busy. Upon the imsertion of the plug 73
and the actuation of the ringing key, relay
3 of the called line is energized by current
flowing from Battery D through resistande
30, contact 15—10 and thence through the
winding of relay 3 to the ground or office re-
turn. At the same time, the circuit of calling
“generator G is completed through strand 17,
contact 14—9, limbs 1. and 2 of the line and
thence to the office return, Upon the resto-
ration of the ringing key, a circuit forrelay 23
is completed similar to that previously traced
forrelay 21, and the consequent energization
of relay 23 closes the circuit of lamp 25 caus-
ing its illumination, and armature 26 disen-
gages anvil 27, thus disconnecting the test
winding 29 from the cord circuit, and ea-
gages anvil 28 thus completing the ‘etreuit of
strand 17. When the substfiber answers,
a cireuit of battery C is completed through
relay 22 and strand 17 similar to that previ-
‘ously traced through relay 20 and the conse-
quent energization of this relay - interrupts
at its contacts the circuit of lamp 25, causing
its extinguishment. Strands 16 and 17, and
strands 18 and 19 of the cord circuit arve jn-
ductively united by the condensers d and g ,
respectively, and the subscribers ars now
able to converse; current for the energiza-
tion of their transmitters being furnished
over the ¢ircuit which includes the winding
of relay 4 in multiple with relay 20 or 22,
limbs 1 and 2 of the line and the winding of
relay 3. 1f either subscriber hangs up his re-
ceiver, the consequent deénergization of re-
lay 20.0r 22 completes the circuit of the cop
responding supervisory lamp 24 or 25 and
the illumination of both laraps constitutes
the usual disconnect signal. "It will also be
noted that after the disengagement of arma.
ture € and anvil 12 relay 3 will be energized
to maintain the attracted position of its ar-
matures as long as circuit is closed through..
the substation receiver and transmitter, or
through contact 10—15 of the plugand spring
jack; and that it requires the interruption
of both of these circuits before the relay will
become deénergized. ‘ ,
The line circuit arrangement of Fig. 2
differs from that of Fig. 1 in that the resist-
ance § of Fig. 1 is replaced by the impedance
i coil 31.in permanént bridge of the Ime with
the battery C and relay 4. Its operation is -
substantially the same as that of-the arrange-
; ment of Fig. 1 and will he readily understood.
I Upon the mserticn of a cennectig plug, cur- 130
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rent from battery C will flow through relay
21 or 23, contact 15—10 of the plug and jack
and the winding of relay 3, causing the en-
ergization of both relays. The actuation of
relay 3 causes armature 6 to engage anvil 11,
thus bringing relay 3 into multiple eirouit
with impedance 31; the circuit of lamp 5 is
controlled in the manner -previously  de-
seribed. The resistances of impedance 31
and relay 3 are so proportioned that after the
engagement of armature 6 with anvil 11, re-
lay 3 will still receive sufficient current to
maintain the attracted position of.its arma-
ture as long as the plug remains in the.spring
jack, or circuit is closed through the sub-
station receiver and transmitter. The cir-
cuit conditions in this figure for the supply of
transmission eurrent and during the process
of testing and ringing will be readily under-
stood from the description of the arTangs-
ment of Fig. 1. : .
While separate batteries, C and D, have
been indicated and separate grounds or re-
turn connections for these batteries and the
generator G, it will be understood that these
may be one and the same. It will he seen
in both arrangements indicated that after
the removal of the receiver from the hook
switch to initiate a call, there is no instant,
as in systems of the: prior art, during which
current ceases to flow through the substa-
tion apparatus, and it is this feature of m

. improved system which results in the eliml

35

nation of the objectionable ‘click.”
It will be understood by those skilled in

. the art that various modifications of my in-
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vention may be made without departing
from its spirit and I, therefore, do not limit
myself to the precise structures shown and
described. » )

Wherever the terms “spring jacks” or
‘“ connection terminals” are employed in the
following claims, I desire it to be understood
that they refer to such organizations as a
whole, rather than to their individual parts;
but wherever in said claims a portion cnly
of the spring jack is meant, such distinction
is cleatly pointed out.

Iclaim:— ’

1. The combination with a metallic tele-
phone line, of & talking contact forming s
part of a connéction terminal for the lLine,
said contact being normally connected to
earth, a central source of current associated
with the line and adapted to be included in

- the metaflic circuif of the line when s connec-
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tion exists to furnish current to the Substa-
tion transmitters for talking purposes, means
for establishing & direct eart, connection in-
termediate of said contact and its sssociated
line limb when théiline is et in use, means
operated by current from said source to con-
nect said contact directly with the line when
the line is in use and testing apparatus to
ce-operate with said contact to indicate the

sleeve terminal contacts in

- said resigtance

3

conditinn
seribed.
2. A tele

of the line, substaintially -as de-

phone system comprising g tele-

s

phene line ‘extending in two limbs from a -

substation to the
sleeve
limbsterminate, & cord circuit for making

central office, tip “and

con-

nection to:said line, means for holding con-.

7

terminal contacts in which said line -~ :

versation over said line and cord circuit, 8

source of -current, means under the control

of the subscriber for completing a calling -
and source of cyte--
response to fhe"
controlling elec-
8o

circuit including said line
rent, a signal actuated in
completion of said circuit, s

fromagnet associated with ssid telephone

75

line, a resistance, said resistance and.an en~

ergizing winding of said Ieegnet Being con-
nected serially with the sleeve hmb of said
telephone line and’said source of current, &
normal short circuit -between the ling limb

and said source of cuirent about said Tegish
-ance and energizing winding, means under
‘the “operator for- energizing.

the contrsl of
said magnet, and means operated
megnet to remove said
circuit said resistance
nal beyond the control of the subscriber.

by sai

" 3. A telephone system com;l)risimg 8 tele-

phone line extending in’ two imbs from a
substation to the central office, tip: and

limbs terminate, & cord circuit and connect-
ing plug for establishing connection through
said terminal contacts to said line limbs,

means for lolding conversation over said i

line and cord circuit, a source of current,
means under the control of the subscriber
for completing & calling circuit including
said line
tuated in response to the com
cirenit, a resistance connected in
the sleeve limb of said line and
contact, & controiling electromagnet having

short eircuit, to short qa

which said line

go

and to place said sig- -

85

and source of current, a signal 8¢~ -
letion of said:

1:’_)__5 '

circuit with .
its terminal”

an energizing winding connected in circuit .

between . said terminal contact and said

110

source of current, a normal short circuiting: -

path between said line limb and said source
of current

the operator for energizing said electromag-
net, and means operated. by said magnet to

about said resistance and ener-.
gizing winding, means under the control of

i3

remove said short circuit, to short circuit. -

phone line extending in two limbs from s sub-
station to a central
mally under the control ¢f the subscriber, an
electromagnet for destroying said normal
substation control,
nection terminal for said line having a test
‘contact, a resistance, said resistance and an
energizing winding of said électromagnet be-
ing connected in parallel circuit betwoen said
test contact and said source of current, ¢on-

and to place said signal be-
- youd the control of the subscriber. L
4. A telephone system com rising a tele--

a sourcs of current, a con-'

120

office, a line signal nor:
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tacts controlled by said electromacrnct in-
cluded'in said parallel circuit, means under
the control of the operator for operating said

plectromatrnet and for determining the 1(110

or busy condition of the line throu«rb

~agency of said test contact.

5 A telephone system comprising a tele-
phone line extending in two. hrn%rsfrom ‘a sub-
station to a central office, a line signal nor-
mally under the control of the subscnbu‘ an

elzctromagnet for destroying said normal
substatlon control, a source of current, a con-
nectien terminal vfor said line having a test
contact, a resistance connected in circuit be-
tween said contact and a line limb, means op-
erated by said electromagnet for establish-
ing a connection between said contact and
line imb about said resistance, and means
under the control of the ouemtor for oper-
ating said electromagnet and for det termining
the idle or busy condition of the line throuoh
th(, agency of said test contact.

6. A telephone system comprising a tolv
phone line extending in two lmbs from a sub-
station to a centrul office, a line signal nor-
mally under the control of the subscriber, an
electromagnet- for destroying sald hormal
substation control, a source of eurrent; a con-
a test
contact, a resistance, said resistance and an

energizing winding of said electromagnet be-

ing connected in parallel circuit between said
test contact and said source of current, a nor-

mal short circuit about said ulerm/m(r wind- :

ing, means, operated by said vloctronwrnct
for removing said short difcuit, and means
under the control of the oper: ator for oper-
ating said electromagnet and for determin- |
ing the idle or busy condition. of the line
uhrouvh the agency of said test contact.

7. A telephone system ‘comprising a tele-

‘phone line extending in two limbs from a sub-
station to a central office, a line

signal nor-
mally under the control of the subbcu er, an

|
k
1
|
|
|
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electromagnet for destroying said normal

-substation control, a source of current, a con-

neetion terminal for said line having a test
contact, & resistance connected in cireuit
with said contact, a& portion of said line limb
and said source of éurrent, a parallel branch
ineluding an energizing winding of said elec-
tromagnet and said source of current, means
opu‘ated by said electromagnet for establish-
ing a connection between “said contact and
said line limb about said resistance and for in-
terrupting the normal line limb conneetion to
said source of current. aud means under the
control of the operator for vperating said
electromagnet and for determining the idle
or busy condition-of the line through the
ageney of said test contact.

8. A telephone system comprising a tele-
phone line extending in two limbs from a sub-
stationt to a central office, a line signal nor-
mally under-the control of the subb(,nbor, an
electromagnet for destroying sald normal
substation control, a source of current, a re-
sistance, said resistance and source of current
being connected serially with an energizing
winding of said electromagnet and one limb
of said telephone line, a connection terminal

or said telephone linv having a test contact

conneeted at a point hetween said resistance
and said-clectromagnet winding, means oper-
ated by suid clectromagnet for establishing a
connection between said contact and hne
limb about said resistance, and means under
the control of the operator for operating said
electromagnet” and for detérmining the idle
or busy condition of the line through the
agency of said test contact,

In witness whereof, I hereunte subscribe
my name this 10th day of December, A. D,

1904.
1 HARRY-G. WEBSTER.
Witnesses:
L. D. KrLioga,
G. K. MUELLER.
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