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To-all whom it may concern:

Be it known that I, Harry G. WEBSTER, a citizen
of the United States, residing at Chicago, in the county
of Cook and State of Illinois, have invented a certain
new and useful Improvement in Telephone Systems,
of which the following is a specification.

My invention relates to telephone systems Wh(‘leln
subsgcribers’ lines terminate at the central office or of-
fices and at which provision is made for inter-connect-
ing the various lines for conversational purposes. It
has special reference to those systems employing cen-
tral sources of current supply, by reason of which the
signaling to the central office by the subscriber is au-
tomatic, whereby current for transmission purposes is
supplied from the central office and whereby the super-
visory apparatus isall actuated by current from the said
central source.

This invention has for its ob] ect the simplification of
the circuits, connections and. arrangements by which
the above operations are accomphshed and the provi-
sion of a system that is at once rapid, positive and effi-
‘cient.

In the accompanying drawing, in which the same

reference characters indicate like parts throughout, the

figure is 2, diagfam of two subscribers’ Jines leading toa
central office and-the apparatus at the central office for
initiating and completmrr connectlons for conversa-
tional purposes.

In this figure L and 12 represent subscribers’ lines’

extending from their respective sibstations to the cen-
tral office.
located, at which is provided an ordinary signaling bell

4, and a condenserd, preferably permanently connected
between the two line conductors and a transmitter 6
together with a receiver 7,ina bndge of gaid line con-

ductors, which bridge is normally open at,_the switch- .

hook 8. This-apparatus, it will be understood, is in-

tended merely to typ: fy a.ny deslred common battery

gubscriber’s set.

‘At the central office the line is prov1ded with an an-
swering jack J, and with any number of multiple jacks, -

such as J¢ and J2, which are preferably permanently
connected with the line conductorg 2 and 3 of the tele-
phone line. The line is also fitted at the central-office
with two line relays, one, the relay R, being connected

" in theline conductor 2 swhich is grounded or connected
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“with the copumon office return and the other, the relay

"R?, connected in the line conductor 3 which is conduc-

twely joined with the omnibus bar 9 leading from an

intermediate pole of the battery B. These line relays
are of high resistance relatively, say 1000 ohws each,
and control through their normally open contacts the
local circuit of the line signal S, which is preferably in
the form of & small incandescent lamp.

1 haveshown upon the line L?, twa substations C and

Upon the line L a single sub-station A is’

D, each of which is provided with a transmitter 6, a re-
ceiver 7 and a switch-hook 8 in the same relation as de-
scribed with reference to the sub-stat’on A located on
the line L. = As before, these parts may represent any-
type of common battery subscribers’ sets. The signal- 60
ing bells at these btations, however, are not bridged
‘across the line but are shown connected with the dif-
ferent line conductors and with ground. That at the
station C is connected with the sleeve side of the line '
3, while that at station D is normally joined through 65
the switch-hook with the tip side of the line 2. At the
central office 8 line signal 8 is provided, the local ¢ir-
cuit of which is controlled through the normally open
contacts of the two high resistance line relays R and-

R? located respectively in the tip and sleeve conduc- 70
tors of the line, the sleeve conductor of this line being .
shown as united through a conductive path over the
ommibus bar 9% with an intermediate pole of the battery
B2 These batteries B and B2 are preferably grounded

at one polé and are ordinarily of the storage baitery 75
type, having a voltage of 24 wolts, the bars 9 and 9=
being joined with said batteries at a point to include
about 18 volts.. These proportions may be variéd with-
out departing from the principle of the invention, but
are such as I now prefer to employ. .

The operator’s apparatus comprises a cord circuit,
provided with an answering plug P and with a calling
plug P?, the tip and sleeve contacts of which are adapt-
ed to-enguge with corresponding contact surfaces in
the jacks of the lines. The tip contacts of the plugs 85
are joined together through the flexible strands ¢ and
t2, and the interposed condenser ¢, while the sleeve
contacts of said plugs are joined by the strands s'and s*
and the interposed condenser ¢*. The battery B is
bricged across the answering end of the cord circuit 90
.and includes upon the tip and sleeve sides thereof the
supervisory relays r and 7?, each preferably of about
100 ohms resistance, and whichcontrol the local cir-
cuit of the supervisory lamp S?% whiech is preferably
energized from the same baftery B and whose said 95
local circuit is normally open at the contacts of relay
r?and m)rmally closed by the contacts of relay r. The
calling ' end of the cord circuit is likewise. connected
with the battery B? and is provided with the super- -
visory relays.r® and r*, which similarly control the 108
local circuit of the supervisory Iamp S%.

The sleeve supervisory relay 7 is provided with an
additional set of contacts, the spring 10 serving in its
-forward position to complete the tip strand ¢? for.con-
versational purposes, but in its normal position to con- 105

80

1 nect the forward portion of said strand with conductor

‘11 leading to a high resistance and high impedance
test relay 75, the opposite pole of which is connected:
/by conductor 12 with the junction point 13 located.
‘upon conductor 14 which is connected ‘withy. the lead J.l.
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and is thence led through the operator’s

<

g%, The conductor 14 contains a retardation coil 15
16 to ground. In shunt of the transmitter 16 is con-
nected the primary winding of the operator’s induc-
tion coil 17 and a condenser ¢3. The forward contacts

of the test relay r® complete a path to ground from a

point on said shunt between the said winding and the
condenser ¢*. The operator’s receiver 18, the second-
ary helix of her induction coil 17 and a condenser c¢*

are adapted to be connected in a bridge of the calling:

end of the cord circuit by means of a pair of springs 19
of a. listening key which may be any of the usual or

- desired types.

A ringing generator 20 having one pole gmunded is

“arranged to deliver alternating current through suit-

able branches 21 and 22 containing resistance lamps

‘to the tip and sleeve sides respectively of the cord cir-

cuit. For example, pressure upon the springs 23 of a
suitable ringing key connects the tip spring of the
pair with the generator and impresses upon the tip
conductor of the telephone line a suitable ringing cur-
rent which is arranged to operate the subscriber’s bell
4 at the station D. At the same time the sleeve spring
conneets in its forward position with a conductor 24
containing 2 50 ohm non-inductive resistance 25, and
leading to the bar 9= The operation of the other pair
of springs 26 connects on the other hand the ringing
generator with the sleeve conductor of the line and
thereby operates the bell located at the station C, the
tip spring being siintltaneously grounded. '
The operation is as follows: The subscriber A desir-
ing a conuection takes up his receiver with the result
that current flows from the main portion of the battery

. B serially over conductor 9, line relay R? the sleeve
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conductor of the telephone line, through the trans-
mitter and receiver at the substation-and thence back
1o the central office over tip conductor 2, the line relay
R, and through ground back fo the grounded pole of
the battery. The relays R and R? are energized by
this current and close the local .circuit of the signal
lamp S which is lighted to indicate the fact of the call
at the central office. Upon observing the signal the
operator inserts the plug P in the answering jack of the
line L, thereby establishing other paths for current
from the battery B. Instead of flowing through the
tip high resistance line relay R, a shunt path is now

_provided for tlie current through the tip supervisory

relay 7, which is of comparatively low resistance and
which is now placed under the control of the subscriber,
since it is responsive to current flowing over the tele-
phone line. Similarly, the current which before fol-
fowed the path through. the high resistance line relay
R? now finds an easier path through the sleeve super-
visory relay 7? and thence over the telephone line.
Either the relay R? or R, or, in case of certain line re-
sistances, both, will fall back now to render the line
signal inoperative: The sleeve relay r? will therefore
be operated to close the local circuit of the lamp 52,
Owing to the fact that the subscriber’s receiver is off
the hook, the tip relay 7 is now énergized so that the
lamp 87 remains dark even though the sleeve super-
visory relay 77 be operated. The operator connects
her receiver with the cord circuit to converse with the
calling subscriber. Her transmitter is now charged

by current from the battery, B*,.which finds a path-

transmitter | mitter 16 to carth.

.the branch containing the said supervisory relay.
_supervisory relay is therefore operated to-close the local
“cireuit of the supervisory lamp 8%, which owing to the

869,119

through the retardation coil 15 and through the trans-
The sound waves iinpinging the
diaphragm of the transmitter 16 set up variations in the
current flow and effect the charge upon the condenser

¢ which causes a flow of current through the primary

winding of her induction coil corresponding to specch
waves. Upon learning that a subscriber upon the line

12 is desired the operator tests the condition of the

wanted line in the usual manner by touching the tip
of her calling plug to the test ring of one of the multiple
jacks. If the line is busy the said test rings are con-
nected through the sleeve strand of the inserted plug
with the live pole of one of the batteries'B or B2, and
will be raised to 2 potential of about 24 volts. The
tip of the testing plug, however, is only at 18 volts so
that a flow of current through the said test relay resuits,
which relay attracts its armature and closes a path for
current through the primary belix of the operator’s in-
duction coil 17. This causes a click in-the operator’s
receiver and indicates to her that the line is busy.

If the line is idle, the test rings are at the same poten-
tial as the tip,of the plug, that is 18 volts all being con-
nected with the intermediate poles of the batieries, and
no click is received. The calling plug P? is therefore
inserted and the set of springs 23 or 26 operated to ring
the desired subscriber. 1i the subscriber located at
station C is wanted, ringing springs 26 are operated-to
comnect the generator 20 with the sleeve conductor.
It is apparent that the ringing current has two paths
one being over the sleeve conductor to the sub-station,
and the other being back through the line relay R? and
the-larger portion of battery B? to ground. The latter
path, however, is of high resistance so that a sufficient
current will flow over the former path to operate the
subscriber’s bell. The lamp S does not light during
ringing, even though the ringing current might tend to
operate the relay R? for the reason that the codperating
relay R is shunted by the tip ringing spring 26. In
case the subscriber responds during the sending of the
calling -current therefore, the line relay R does not
respond for the reason let it is shunted bv the tip
spring 26.

In case the subscriber D is wanted the sprmgs 23 of
the ringing key are depressed, the tip spring serving to

couneet the generator with the tip conductor, while the

sleeve spring connects a shunt path ‘through the non-
inductive winding 25 around the line relay R?. The
résigtance and impedance of the line relay R prevents
the passage of the ringing current to such an extent as
to deprive the sub-station of sufficient current to operate
its bell, while the said shunt path prevents the opera-
tion of the line rélay R? in case'{he subscriber responds
during calling.

In case of the release of the r'nfrmo' key before the
called subscriber’s_response, the supervisory relay v is
included in a local circuit which consists of the sleeve
strand 52, the sleeve conductors of thajacks, the portion
of the sleeve conductor 3 ineluding the -winding of the
linerelay R2 the omnibusbar9¢and thesmaller portion
of the battery B? included between the said bar 9 and
This

fact that the tip -supervisory relay r® i§ not yet oper~
ated, is lighted and indicates to the operator that the
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called subscriber has not yet 1‘(’%pond(>d At the same
time the spring 10 of the relay r* closes its forward con-
tacts, thus completing the tp strand ¢ of the trunk
cirenit for conversational purposes.  Upon the vesponse
of the called subseriber, the (ip supervisory relay 2 is
operated by current from the battery 12 flowing over
the hxw civenit and thus extinguishes the supervisory
Lamp $% The sithseribers are now in communication
and the huLmy B is furnishing current over the line L
for transmission purposes and for the operation of super-
visory relays # and 72 The battery B? is sfmuliane-
ously providing the subscriber upon line L* with (-m'-
rent 1()1 transinission and {or the npomtum of wla)s r
and
At lho termination of the conversation the &ubsulbms
veturn their receivers to the hooks with the yesult that

the line circuits are opened-and the tip supervisory

relays are deprived of operating current, thereby clos-
ing the circuits of the supervisory lamps S2and $* which
are lighted 1o indicate the fact of the end-of the conver-
sation to the operator.  The sleeve supervisory relays
are not deénergized at this time owing to their inclu-
sion in the local civeuits with the smaller portions of
the batteris B and B2 Even though the relays R
which are also included in these local cireuits be now
energized, the line signals 8 do not operate owing to the
fuct that-the relays R remain degnergized.  Upon ob-
serving the supervisory signals the operator takes down
the conneetion and restores all parts to normal condi-
tion.

It will be understood that the sc woral grotnds men-
tioned may be the common office ground or the comimon
office return and that the proportions of the relays and
other parts mentioned herein are not intended to be
arbitrary and may be varied according to the conditions
of practice.

Tnstead of the special party line shown and dese ribed,

Cether wypes of Hone may be employied and additional

partics may he placed thereon.  The generator may be
arranged o deliver 1)111\\1111"‘(1!“1‘]1! of different char-
acter to the line, or it may send carrent of different fre-
guiencics thercover and the substations may be suitably
arranged to respond 1o such currents of different char-
acters. 1 will be noted that whenever the ringing gen-
erator is connected with bie side of the line a shunt is
suttably arranged around the line relay assoc dated with
the opposite side of the line. In case the generator is
cruployed for metallic ringing the return ]mth for cur-
yent would be provided thirough the said shunt paths,

1 claim:

1. In ateleplione system, the combination with a tele-
phote line, of two line eleetro-magnets therefor, one in se-
Fies with each Hmb of said line, a line sigoal controlled by
sl electro-magnets, a souree of current associnted with
the Hue, moans af the subseriber’s station for causing cur-
rout from said souree to fraverse said electro-magnets to
acluate ,u(l «ipnal, and means for shtunting one of said
magnefs tn retire said sienal or prevent its oper jon when
a connection is established with the line, dubstantially
deseribed.

2o qn o telephone system, the combination with a tele-
phone line, two high resistanee oleetro-imagners oue serjally
conneeted in oach lmh of the line at the central oflice, o
line signal controlled by said magnets, mejns controllel
from the substation for operating sald n Jjointly
to operate the said sienad, one or holth ot said sangnets be-
ing doprived of current without opening the cireuit thereof
to render the line signal inoperative when o contiection is

nets

2

established with the line for conversation, substantiatly as
described.

3. In a telephone system,
phone line, of two line electro-magnets theretor, one.con-
hecetéd in each line conductor at the central office, a line
| signal controlled by said electro-magners, a sonrce of cur-
rent associnted with the line, means at the subsceriber’
station for causing current from said souree to operate
I sald electro-magnets to operate the signal, means for ren-
i dering one of said electro-magnets inoperative when a con-
Cnection is established with the line for conversation to

thereby render the line signal inoperative, and means for
sending, current over one of said electromagnets wherehy
said signal is not operated substantially as deseribed.

4. In o telephone system, the combinhation with a tele-
phone line, of two high resistance relays therefor at the
central office, one connected with each line conductor, a
line signal having its circuit closed throngh normally open
contacts of both said relays, a source of current associated
with the line at the central office, means at the substition
for closing the circuit of said source over the metallic line
to eneryize said relays and thereby to operate said sigual,
and means to deprive vne of said relays of operating cur-
rent when a connection is established with the line for
conversation to thereby render the line signal inoperative
while sending.curreunt over the other of said relays, sub-
stantially ns described.

H. In i telephone system, the Lombmatlon with a tele-
plione line, of two line relays therefor
uffive, one in each liml of said line a line signal operated
by the joint action of said relays, and means for shunting
one of said relays by the act of making a connection with
the line tor conversation: N purposes whereby said shunted
relay serves to render said line signal inoperative, substan-
tiully as described.

6. In a lelephone system, the combination with a tele-
phone line, of two line relays therefor, a cord circuit, a

“pair of supervisory reluys assoclated therewith, and means
for connecting said relays in shunt of said line relays when
a connection is established with the line, substantially as
described,

7. In a telephone system, the comhmatiou with a tele-
phone line, of two line relays associated therewith, a cord
cireuit, a pair of supervisory relays associated with said

3

:visory relays in parablel with one of said line relays when
conneetion is established with the line by suid cord circuit,
the other supervisory relay being arranged to e actuated
Ly current tlowing over the line cirenit, gubstantially as
described.

8. In a telephone system, the combination with a tele-
phone line, of a separate electro-magnet associated with
cach line conductor, a line signal controlled by sald electro-
nmagnets, and means for sending ringing current over the
path of one of said magnets without actuating sald signal.
stubstantially as deseribed. ’

9. In a telephone system, the combination \urh a tele-
phone line, of an electro- magnet associated with eacl line
conductor, # signal for the line operated whenever both of
said electromagnets arve energized, and means for sending
ringing current out over the path of either of said magnets
without operating said signal, substantially as described.

10. In . telephone system, the combination with a tele-
phone line, of an electro-magnet associated with each line
conductor, a line signal. controlled by both stid electro-
magnets, the calling generator, and means for connecting
said generator with one line conductor and sending ringing
current throngh one of said magnets.and at the same time
rendering sald electro-magnet in the other line conduetor
inoperative, wherehy the sabd line signal is not actuated,
substantially as described. .

11. In a telephone fem, the combination with a fele-
phone Hne, of in electro-magnet a socinted with each line
conduvior, a line signal controlled by said electro-magnets,
a endling generator, means for conuceiing sald generator

Cwith the line to eall a wanted subseriber, and at the same

Hime shanting one of sald eleefro-magnets to prevent L

operation of said signal, subst intinlly as described. ;

12, Lie 2 telephone system, the combination with 2 tele-

phene live, of a line relay associated with each line con-

the combination with a fele--

at the central.

cord circuit, and means for including one of said super-
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- with the other side of the line,

&

ductor, a line signal having its -circuit controlled through
contaets of both said reluys, a ringing generator, means
for connecting said wenerator with either side of the line,
and at the same time shunting the line relay connected
whereby said signat i3 pre-
vented from operation during ringing, substantially as
deseribed. ’ -

13. In a telephone system, the combination with a tele-
phone line, of a line relay associated with each line con:
duetor, a line signai having its cireuit controlled through
contrcts of Loth satd relays, a ringing generator, means
for .connecting
and at the ssme time rendering the line relay
with the other side of the Iine inoperative, wherehy &

signal is prevented from operation during ringing, Sutatay-

tially as described. ) ) .
' 14. In 3. telephone systeint, the cpmbi"n'éxtion with a tele-
phone iln?,"ot & pair of rela¥s, owe in serfes with each limb

siid generaror with either side of the Hae, |
connected |

|
j
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of said line, a central sourre of eurrent perinanently con-
nected to sald line through the coils of said veluys, 4 iine
signal controlled by said relays, a cord cifenit adapted to
be connected with sald line for conveisation, i stipervisory
telay associated with the cord éircait, m for conneet-
ing said supervisory relay in Sefies with one of said line
relays and. a portion of .s:i‘id central source of current
when a connectibn is ost; iished with a telephone line, and
means thereattoy hen current Hows in the telephone line,
41 Tine velay of its actuating cureent with-
its cirenit, substantially as deseribod.

by e at Chicago. county of Cook, State of I11i-
this 10th day of December 1902,

HARRY . WEBSTER,
Witnesses :

T LEWIS AMEs,
LE Bioen,
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