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Lo all whom 2t may concern:

Be it known that I, Hirry (i, Wessrer,
citizen of the United hla‘m of Amerien, and
residing at Chicago, in the county of Cook

5 and State of ]]lmfm, have vented a new

Cand useful Improvement in Telephone Sys-

tems, of which the following is a spmlh-
ation.

My mvention relates to nupum-‘mmts In

10 telephone systems, and more particularly®
to means for shunting relays in the talking
circuit by means of non-inductive shunts,
and this without weakening or destroying
the efliciency of such devices.

15 My invention may be particularly applied
to supervisory relays in cord circuits used
for looping subscribers’ lines together for
conversation. whercby when the relays are
first actuated, their efficienicy is unimpatred

o0 but as soon as energized non-inductive shunts
are connected about - them. This arrange-
nient permits the passage of voice currents

“about the relavs w 1lll(mt hindrance there-.

- from.
o5 My invention is illuslmted m the acconi-
]mlwnﬂ drawing in which |
Figure 1 %hm\s, a telephone system em-
bodvuw my inventlon, and Fig. 2 represents
2 modification,
so 1. and L* imdieate %ubsnlibers’ lines ex-
tending from the respective substations A
and B (o the central office, where they are
fitted with line signals and connecting jacks
m the usual manner., At the substations, for
35 example station A, the transmitter 4 and
recceiver § are placed in a bridge whose nor-
mal discontmuity 1s maintained by means
of the hook switch 6., while a condenser 7
and bell 8 are placed in a permanent bridge
40 of the line conductors 2 and 3. This appa-
ratus 1s intended merely to typify any suit-
able substation outfit.
At the central office a cut-off relay R
13 provided for the line which normally
45 grounds conductor 2 through one of its
springs and connects lme concductor 3
through another of its springs with the con-
ductm 9 leading to the line relay R? which
is joined upon “its other side by means of
50 cenductor 10 with the live pole of a central
and common battery B. The line relay R?
controls the local circuit of the individual
lme sional S. The forward contacts of the
springs of the cut-off relay R are connected
.55 with the switchboard sectmn of the line ex-
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lending to the answering jack J and the
mnlllple jacks J* and J% The winding of
the cut {}ﬂ relay B o1s orounded from the
steeve conductor of said Jacks.  The oper-
tor 1s provided with a plurality of cord cir-
citts to loop the subseribers together for con-
versation, and which comprise a plug P and
P provided with tip ad sleeve contact sur-
taces adapted to register with the corre-
sponding contact surtaces of the spring ¢ jacks
of the lines. The tip contacts of the plugs
are connected together by flexible strands
¢ and #* of the cord circnit and the sleeve
contacts ave joined by the strands s and s
thereof.  The batterv B has its gronuded
pole connected through -an impedance coil
11 with the tip str ands and its live pole con-
nected through its supervisory relay » with
the sleeve 511.;111(15 A\ supervisory relay »? is
mterposed in the strand # and a sunilar relay
18 terposed in the strand #2. The relay

1 serves through 1ts normally open contacts

to control cirrent to the supervisory signals
S and $° associated with the ullmu and
answering plugs P and P* respectiv {.,ly “while
the 111(111.1(111(11 local cwrcuits of said lamps
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are contro lled through the normal contacts

and 5})1‘111”5 12 nt <aid SUPErvisory 1.eL1ys 7
and ;¢

Each of the l(:‘ldyb 7 and #* are provided
with additional normally open contacts 13
which are adapted when attracted to In-
clude the non-inductive resistances 14 in the
circutt 1n paralliel with the winding of the
corresponding rvelay. By this ﬂtlanﬂement

when the contacts 13 are open, the 161%35 r*

respond in the ordinary manner and with
the wusual efliciency to cwrrent flowing
through them but as soon as actuated the
non inductive shunts are connected about
them, swhich permits a free path for the
volce currents and at the same tune suffi-
cient current passes through the windings
to mamntain them actu*’lted

The operator’s outfit 1s a{hpted to be
connected 1n a bridge of the cord circuit by
means of any suitable listening key, said
outfit comprising the receiver 1:) secondary
winding of the operator’s “induction coil 16
and a mndon%r 17. The operator’s trans-
mitter 18 1s preferably actuated  from the
same battery B. A ringing generator 19 is
adz‘tpted to be connected with the cord cir-
cutt to call the wanted subscriber, and to

‘maintain the cit-off relay actuated during
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ringing, the sleeve contact of said 1. #-em- | which closes the circuit of the supervisorv
2114, 4 .

pletes an auxiliary path over conduétor 20
and through resistance 21. ;

In making a call the subscriber takes his

receiver off its hook and completes a path

tor current over the metallic line from the
battery D and through the line relay R?
thus closing the local cireuit of signal S and
highting the same. In response to the call
the operator inserts the plug P in the an-

swering jack J thereof and completes a path-

for current from the battery B over the
sleeve strand s of the cord circuit and
through said cut-off relay R to ground.
The actuation of the cut-off relay renders

the line signal inoperative and completes a

i :
metallic line for talking. Current now

flows over the metallic ine and through the
supervisory relay #* which is energized to
open the local circuit of supervisory signal
S and prevent its action. As soon as the
said relay »* operates it connects through its

armature 13 the non-inductive shunt 14 to

the same, so that the voice currents are not
hindered by the impedance of the winding
of the relay. The supervisory relay » 1s

also actuated to close circuit through the

sald supervisory signals. Voice currents are
prevented from being short circuited
through the battery B by the impedance
coil 11 and the relay ». Upon learning the
order the calling plug P? is employed to

“test the condition of the wanted line in the

usual manner. Upon finding the line idle,
the plug 1s inserted and the ringing key ac-
tuated to call the subscriber. After calling
the subscriber and before his response cur-
rent from the battery B.is flowing over the

| : > YV
sleeve conductor s* of the cord circuit and

through the winding of the cut-off relay to
ground. 'The cut-off relay actuates to ren-

der the line signal inoperative and the super-
visory signal §° 1s also lighted to indicate
the fact- of the non-response of the sub-
scriber to the operator. Upon his response,

“however, cnrrent flows through the super-

visory relay »* which is actuated to open the

~civeult of and extinguish lamp S* and also
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to complete the non-inductivé shunt about
sald - relay. Conversation can now take
place between the subsecribers and without
hindrance from the. impedance coil due to
the presence of the supervisory relays in the

“talking circuit. ‘It will be noted that the

shunt 1s 1noperative at the point of least
etlictency of the relay, but is closed and
brought into circuit only when the relay
armature is at 1ts point of greatest efficiency,
in - consequence of which arrangement the
operative relay winding can be made very
much higher and the shunt winding very
much lower than in present practice. At
the termination of the conversation, and re-

‘sistances 14 about both of said relays, and

double supervision. It is apparent that the
imvention may be. applied to any relay in

‘are provided with suitable parallel

lamips ¢* and §* which are Fghted to indi-
ate to 'the operator that. conversation has
ceased, who then proceeds to take down the -
connection and restore all parts to normal 70
condition. . B -
Iig. 2 shows a shightly different arrange-
ment 1n that the supervisory relays #* and 73
act together to close the non-inductive re- |
79
which non-inductive resistance is preferably
of about 3000 ohms resistance.” In this modi-
fication the relavs would necessarily be ad-
justed to operate on a margin so as to give
80

the talking circuit of a telephone line or sys-
tem, althongh of particular advantage in
connection with supervisory relays. o
“Having thus deseribed my invention what 85
I claim as new and desire to secure by Let-
ters Patent 15 :— o _ |
I. In a telephone system, the combination
with a suitable source of current, of a relay
1n the path of voice currents when a connec- 90
tion is established for conversation, a non-
inductive resistance in @ mnormally - open
shunt of said relay, adapted to be connected

in parallel with the winding of said relay

and in the path of talkifg current by the
actuatign of the relay, said relay being

Cadapied to be maintaified actuated by cur-
‘rent over the telephone line, whereby the

talking currents and the direct current from
said source are provided with suitable par-
allel paths during conversation, substan-
tially as deseribed. R o

- 2. In a telephone system, the combination
with a smitable source of current, of a relay
permanently connected in the metallic line 105

when a connection is established for conver-

100

sation and being under the control of the

subscriber, a non-inductive resistance in a
normally-open shunt about the windings of
sald relay, said shunt being adapted to be 110
connected in parallel with said windings in
the path of talking current by the energiza-
tion of sald relay, whereby the talking cur-
rents and the direct current from said source
_ paths 115
during conversation, substantially as de-
seribed. i : ' |

3. In a telephone system, the combination
with a telephone line, of a cord circuit for
connecting the line for conversation, a su- 120
pervisory relay in the cord circuit, under
the control of the subscriber during the con-
nection of the cord circuit with the line, a
suitable source of current, a non:inductive
resistance in a normally-open shunt of said 125
relay, said shunt being adapted to be con-
nected in the path of voice currents by the
energization of said relay, whereby the im-

placement of the receivers upon the hooks ; pedance of the coils of said relay is removed _
deénergizes the supervisory relays 72 and #%, | from the path for talking current, sald re- 130
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trol of the supervisory signals, substantially
as described. o B -
4. In'a telephone system, the combination

‘with a telephone line, of a cord circuit asso-
~clated therewith for making connectiotns for

conversation, a sup.ervisory relay in the cord
circult, under the control of the subscriber
during the cohnection of the cord cireuit

with the line, a signal controlled by said re- |
lay, a non-inductive resistance constituting

a normally-open shunt about said relay, said
resistance being adapted to be connected in

parallel with the windings of said relay
when said relay is energized, whereby direct
current from "said source finds a path

through the winding of said relay and the

talking currents are provided with a suit- |
“able
‘substantially as described. -

parallel path through-said resistance,

- 5. In a-telephone system, the combination

‘with a telephone line, of a cord circuit asso-
clated therewith, a suitable source of cur- |
rent, a supervisory relay associated with the

cord circuit in a norfally-closed circuit, a

Tnon-induetive resistance in a normally-open
shunt ¢1 said relay, said shunt being adapt-

ed to be closed by-said relay when a connec-

tion 1s established for conversation to re-

move-the impedance of said relay from the
path of talking currents, said relay and said

shunt providing parallel paths for direct |
current from said source over the telephone

line and through the subscriber’s transmit-
ter, substantially as described. -
6. .In a telephone system, the combination

- with a telephone line, of a cord circuit. a

supervisory relay associated with the cord

- circult and under the. control of the sub-

40

scriber during the connection of the cord

arcuit with the line and a normally-open

~ shunt about said relay, adapted to be closed

45

when sald relay is actuated to
path for taiking current, substantally as de-

scribed. o -
- 7. In a telephone system, the combination

- with a telephone line, of a line signal there-

for, a cut-off relay for the line, a cord cir-

~cult to establish- connections therewith for

20

conversation, a source of current associated
with cord circuit and line, supervisory re-

lays associated with the cord circuit in the
path of direct current from said source, and.

-acfuated over the telephone line to the sub-

bbb

station, and means for closing a shunt about

both sald relays by the actuation thereof to

provide a parallel path for talking currents

during conversation, substantially as--de;

“Scribed. |

provide a

8. Ina -telephoné system, the combination
with a telephone line, of a cord circuit

adapted to be connected therewith for con:
- versation,. a supervisory relay in said cord
circuit having its coil normally in series

with the telephone line when a connection

‘has been established therewith, a non-in-
| ductive shunt in open circuit about said re-

lay, said shunt being adapted to be placed
in parallel with the coil of the relay when

the subscriber’s telephone is in position. for
conversation, the direct current supply for
said telephone line passing through the eoil
of said relay alone before its actuation and

6¢
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through the coil and its non-inductive shunt -

in_parallel after the actuation of the relay,
substantially as described. S

9. In a telephone system, the combination
with a telephone line, of 'a cord ecircui}

| adapted to be connected therewith for con-
~versation, a relay having a single actuating

coll in the path of current over the telephone
line to the subscriber’s station and a shunt
for said relay |
about the relay by its ‘own' emergization

wnereby the entire current in the line is

avallable for the actuation of the relay but

whereby only the portion necessary to main-

tain the actuation flows through its coil af-

ter the actuation, substantially as described.

10. In a telephone ‘system, the combina-

tion with a central source of current, of a

transmitter at the substation energized by

current from said source, ‘a relay at the
| central ofiice actuated by current from said

source through said transmitter, and a shunt
circuit closed about the coil of said relay by
its own actuation, whereby the electric en-
ergy of the circuit is initially sufficient for
the actuation of the relay and is thereafter
suficient for thie proper operation of the

“{ransmitter. |

75

20

coil adapted to be inclnded.
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11. In - a telephone“-sj;stem, the combina- |

|.tion with a telephone line, of a cord circuit
| adapted to be connected therewith. for. con-
105

versation, a relay associated with the cord
cireuit and energized over a path including
the substation, said. relay by its actuation
placing a non-inductive shunt about its own

winding whereby the voice currents may
-pass withouf, the obstruction of

_ the impe-

dance, substantially as described. _
Signed by me at Chicago, county of Cook,

| State of Illinois, this 26th day of February

1903. S |
. HARRY G. WEBSTER. -
- Witnesses: ' R

RoBerT LEwis Ames,
- Gazerie Beper,

11y
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