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8 Claims.

The invention relates to telephorie systems and
particularly to improvements in signaling ar-
rangements for such systems.

An object of the invention.is to simplify and
reduce the cost of the equipments for ringing
subscribers on called lines.

Another object of the invention is to provide
ringing means that does not require the usual
ringing current supply nor ringing tripping
equipment at the central office.

the circuits for ringing the bell will not function
as the talking battery connections have previ-
ously been reversed and are maintained reversed
until the connection is released at the central
office.” The normal battery and ground connec-
tions for a subscriber’s line through the usual line

" relay is of such polarity that the subscriber’s bell

10

Heretofore systems have been provided in - .

which ringing current applied at the central
~ office causes the operation of ringing apparatus

at a subscriber’s station and when the subscriber
answers the call by removing his receiver from

15

the switchhook, a tripping relay at the central . -

office is operated to discontinue the application
of ringing current. In certain systems, for ex-
ample in case of party line selective ringing
systems, cold cathode gas-filled tubes of the trig-
ger type have been
seribers’ telephone sets. In these latter systems,
g tube breaks down in response to ringing cur-
rent to close a connection for a ringing circuit
to ring a particular bell depending on the method
of wiring. .

A feature of the present invention is to pro-
vide a ringing and tripping arrangement for sub-
station signaling in which the usual machine
ringing equipment at the central office is elimi-
nated and whereby a bell at the substation may
be rung merely by closing the connection for the
subsecriber’s line from the talking bhattery at the
central office.

It is a special feature of the applicant’s inven-
tion to employ a gas-filled tube at the substation
for this purpose. This tube is in series with a
bell winding and a resistance, and the tube and
bell winding are shunted by a condenser. When
~ a connection is established at the central office
to this substation, the usual talking battery is
applied on the line and the condenser is thereby
charged until the tube breaks down, at which
time the condenser discharges through the bell
winding operating the bell, and the tube is then
restored to normal. The condenser is then again
charged and these operations are repeated. The
bell will therefore be tapped intermittently at in-
tervals depending on the characteristics of the
condenser and ithe breakdown potential of the
tube. When the subscriber answers by removing
his receiver from the switchhook, the circuits for
the bell and resistance are made inoperative.
The arrangement is such that when the called
subscriber restores his receiver on
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used in the various sub- °
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will not ring.  The discharge tube is for these
purposes polarized to operate on currents in one
direction only.

The invention has been illustrated in the ac-
companying drawings in which:

Fig. 1 shows the invention applied to an auto-
matic step-by-step telephone system; and

Fig. 2-shows it applied to a manual telephone
system. B

Reference is now made fto the drawings and
particularly to Fig. 1, in which as much as is
necessary to illustrate applicant’s invention has
been  shown -of an automatic step-by-step sys-
tem. Any standard automatic system may be
employed using a connector-such as is illustrated
at C in this drawing with the usual ringing source
and tripping relay arrangement eliminated and
otherwise arranged in accordance with the ap-
plicant’s invention: A calling subscriber’s line
has been shown in diagrammatic form at | ter-
minating in a line finder LF connected through
any number of intermediate- switches and a se-
lector 8 having access to the connector C. This
connector in turn has access to a subscriber’s line
3 terminating in a-called subscriber’s substation
apparatus 4 arranged in accordance with the
applicant’s invention.

A description will. now be made of the opera-
tions when the substation 4 is called. from the
calling subscriber’s line i, The  calling sub-
scriber at | may connect through the line finder
LF and intermediate switches to selector 8 which
then finds the connector C in any manner well
known in.standard step-by-step systems. When
the connector C has been found and connected
to, a circuit is completed. over the tip and ring
conductors for the operation of relay 5 from

‘battery and ground through the windings-of this

relay, contacts of relay 6, over the tip and ring
conductors, back through the calling subscriber’s
loop. Relay 5 closes an obvious circuit for the
operation of relay T which is slow in releasing
and which remains operated during the dialing
of the last two or tens and unit digits of the
desired subscriber’s line number by operation of
relay. 5 which now takes place. On the first re-
lease of relay 8 for the tens digit a circuit is

the switchhook g5 completed for the operation of the vertical mag-




net 8 and relay 9 from battery through the
winding of this magnet, winding of relay 9, ver-
tical off-normal contacts VON, contacts of re-
lays T and 5 to ground. This causes the verti-
cal magnet 8 to operate the connector switch
C to take one vertical step. On the second re-
lease of relay 5, the circuit for the vertical mag-
net extends through the vertical off-normal con-
tacts VON and the armature and front contact
of relay 9, which remains operated during the
Sending of the impulses of this digit, and the
vertical magnet is operated.to the desired level
depending on the number of pulses received. At

the end of this series of impulses relay 9, which.

is slow to release and remains operated’ during
this series of impulses, will release ‘and’ on- the
first impulse of the unit digit, a circuit will be

- completed for the rotary magnet 10 from bat-

tery through the winding of this magnet; con-~
tacts of relays If, 12 -and 9 and the vertical
off-normal contacts 'VON, contacts of relays 1
and 3 to ground. It should be noted that a cir-
cuit is also completed for relay 13 from battery
through the winding of this relay to ground ai
relay 5 over contacts of relays 12 and 9, contacts
VON -and contacts of relays. 1 and 5. Relay 13
operates a.locking circuit- for itself through its
lower ‘inner armature and front contact, to re-

-10.
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19, contacts of the switchhook 20, resistance 21,
condenser 18, over the tip conductor, contacts
of relays It and 11, lower winding of relay 6 to
ground. ' The condenser 18 is charged in ac- -
cordance with the potential of the battery
through the windings of relay 6 and at a speed
depending on the characteristics of the con-
denser and the resistancé 21.  When charged
to a value sufficient to break down the gas-filled
tube 22, the condenser will discharge over a path
from the lower side of the condenser | 8, wind-
ing of the tap bell 28, tube 22, to the upper side
of the condenser. The tap bell 23 will operate -
to actuate its plunger to give a single tap to its

‘gong.  The tube will then be restored to normal

and the condenser 18 will again be charged by
the battery and ground through the windings

of relay 6 and when sufficiently charged cause

20

25

lay & independent of thé contacts of relay 12.

Relay ‘13 is slow in releasing and remains. oper-:
ated during the dialing of the unit digit. The
rotary magnet now advances the connector to;
the desired subscriber’s line, in this case line 3.

30

If the -line is busy, there is a ground on the ..

sleeve terminal which would cause the operation

P of relay (2 before relay 13 releases over a cir-

cuit from -battery through the winding of relay
12, contacts of relays i1 and 13, over the sleeve

35

circuit to ground. Relay 12 is locked in oper-. .

ated position on the release of relay 13 from bat-

tery throuygh the winding of relay 12, contacts

of relay I, make-before-break contacts of Tre-

lay- 13, contacts of relay 12 to ground at the

40

sleeve from: the selector S, as is well known. Re- ...

lay 12 applies busy tone from the source (5 over:
the tip conductor back. to the  calling sub-

scriber’s line at f.
In case, however, -that the called line is idle,
relay 13 will release after an interval anhd a cir-

cuit will be completed for the operation of Te-

lay 11 from battery, through the cut-off relay
16 over the sleeve. circuit, contacts of relay 13,

upper winding of relay 11, contacts of relay 12

to ground over the sleeve circuit from the selec-

 tor S. Relay 11 is now locked through its low- |,

er winding from battery through the rotary mag-

net 10, lower winding -of relay i1, its lower outer

armature and front contact to ground at con-

. tacts of relay 1 thus. putting the release of this \

connection under  control of the calling sub~ .
. scriber’s line.
' ing of relay 1l prevents.the operation of the
. rotary magnet {0 at this time,
! erating provides a ground.for the sleeve circuit |
| and cut-off relay 16 and is held operated by this
. ground over .the sleeve. "Relay It also closes at
_its two upper armatures and front contacts a
' connection for the tip and ring conductors. to
- the “ called line -3 from battery and ground
| through the windings of relay6 and contacts of
! relay I1. i
| charged over a circuit from battery through the
i upper winding-of relay. 6; contacts of- relays 1T
{and {1 over the ring ' conductor -through: the
i the right-hand winding of the repeating coil

The resistance of the lower wind-

Relay. 11 in op-

This causes 'the condenser 18- to be
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the tube 22 to again break down.to operate the
tap_ bell 23 a second time. These operations are
continued at 4. frequency determined’ by " the
characteristics ‘of the resistance 2| and ‘conden-
ser 18.and the breakdown characteristics of the
tube 22, The tap bell 23 will therefore continue
to ring its gong until thé. subscriber answers
by removing his receiver from the switchhook.
In doing this the charging ecircuit through re-
sistance 21 for the condenser (8 is opened and
the : condenser is ‘short-circuited through the
transmitter  ang “consequently the rihging will
cease. When the called subscriber at statior. 4
answers, relay 6 will' ‘operate and reverse the
battery and ground through the winding of re- -
lay 5 over ‘the tip and ring conductors to the
calling ‘subsctiber’s line as a supervisory signal
and talking battery is now supplied for the call-
Ing subscriber’s” line through the winding ‘of
relay § and for the called subscriber’s lihe
through the winding of relay 6 and the talking
connection over condensers 25 and 26. )
"When relay 6 operates it closes an obvious cire
cuit for relay 17 which.in operating locks itself
to_ground at relay 41 and reverses the battery
and ground connection over the winding of relay
6 for thé tip and ring conductors through the
called line loop.. The gas-filled tube 22 is ‘po-
larized and will not break down with battery and
ground reversed. ‘The tap bell is therefore pre-
vented from ringing ‘wWhen the called subscribér
replaces his receiver on - the switchhook.- The
calling subscriber when releasing. causes . the re-
leasé of relay 5 which in turn releases relays 71,
{1, 17 and 16. A circuit is then closed for re-
lease magnet 27 from battery winding of this
magnet contact VON, contacts of relays I .1
and 5.t0 ground. " It should bé noted that when
relay {1 releases the connection to the ‘substa-
tion from battery and ground over relay 6 is
opened so retay 11 may therefore be released to
restore the polarity of the battery. and ground -
to the tip and rifig conductors for the next call.
The polaiity of the battery and ground through -
the line relay 28 over contacts of the cut-off re-
lay 16 is such that it will not cause a breakdown
of the tube 22. T
Referrinig ‘now to Pig.' 2 in which the appli-
cant’s”invention has been applied to a4 ‘manial
system, & connection may be established . from
a calling line 100 in the usual manner to a’cord
circuit 182 and the operator may-then establish
a-connection: to the subscriber -at 163 over-the

line-184. ' In establishing this connection by in-

serting the plug i85 in the Jack 188, a circuit-is
completed for the-'condenser 4107 from béttery

- through -the lower right hand winding of ‘ the

repeating coil 108, winding of the supervisory
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relay 108, contacts of relay 110, plug 195, jack
106, right-hand winding of repeating coil 111,
switchhook 112, resistance - (13, condenser 01,
jack' 108, plug i85, the upper right-hand winding

of the repeating coil 108 to ground. 'This causes

the condenser 187 to be charged and when suffi-
ciently charged. it  causes the tube 114 to break
down through the winding of the tap bell 115
which taps its gong cnce. These operations are
then repeated umtil the subscriber at this sta-
tion answers; whexn ‘the ringing ceases and the
talking circuit is completed. It should be ob-
served that when the subscriber answered the
supervisory relay 109 operates as usual to ex-
tinguish the lamp {16 which lighted in the usual
manner, when plug 185 was inserted in jack 106
over the sleeve circuit which circuit- also caused
the operation of the cut-off relay 117, It should
further be observed that the original circuit for
Jamp |16 extends through the left-hand winding
of relay (18. This, however, did not cause relay
({0 to operate. On the other hand, when relay
{09 operates, the shunting circuit for lamp 116
extinguishes the lamp and now extends through
both windings of relay (10 causing this relay to
operate. The operation of relay {10 opens the
ring conductor but by that time the operation
of relay 189 has already provided a substitute
connection for this conductor so at this time no
disconnection takes place. However, when the
subscriber at (83 replaces his receiver relay 109
releases which opens the ring conductor and
consequently prevents battery and ground
through the right-hand windings of the repeat-
ing eoil 108 from charging the condenser 107 and
start ringing of the bell ({5 at this time, as re-
lay 10 will be maintained operated over the
sleeve circuit, through its left~hand winding to
prevent the ring conductor from being closed by
the contacts of this relay. The characteristics
of relay 110 are such that it will not operate on
current through its left-hand winding, but after
once operated by current through both wind-
ings, current through the left-hand winding will
maintain - its operated. The supervisory lamp
{16 now lights as a disconnect signal and the
operator removes the plug 105 from jack 106,
whereupon relays (10 and 117 are released and
lamp f16 extinguished. Relay 117 restores the
connection for the line {04 to battery and ground,
through the windings of the line relay but the
polarity of the battery and ground connection
for this relay is such that the tube {14 will not
operate.

What is claimed is:

1. In 3 telephone system, a central office, a
subscriber’s station, a line connecting said office

and station, a source of talking current connect- -

able to said line at said central office, a ringer
at said station having a winding and circuit
means at said station including a gas-filled dis-
charge tube connected to said winding and op-
erative in response to the continuous flow of
current from said source over said line for pro-
ducing an intermittent current through said
winding for ti.e corresponding intermittent op-
eration of said ringer.

2. ITn a telephone system, a central office, &
subscriber’s station, a line connecting said office
and station, a source of talking current con-
nectable to said line at said central office, a ringer
having a winding at said station, circuit means
at said station cornected to said winding and
said line and including a network and a gas-
filled discharge tube operative in response to
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the continuous flow ‘of .current from said source
when said source is connected to the line for
producing an intermittent current through said
winding to operate the ringer at intervals.

3. In a telephone system, a central office, a
subscriber’s station, a line connecting said office
and. station, a source of talking current con-
nectable to said line at said central office, a con-
denser and a resistance in a series connection in
said. line at said- station, a. gas-filled discharge
tube having a definite breakdown potential and

.a direct current ringer in a circuit in shunt of

said condenser; said condenser, resistance, tube
and ringer being so adjusted that on the con~
nection of the talking battery to the line at the
central office the tube is caused to dischavrge
at intervals for the operation of the ringer once
for each discharge.

4. In o telephone system; a central office, a
subscriber’s station, a line connecting said office
and station, a source of talking current con-
nectable to said line at said central office, a
condenser and a resistance in a series connec-
tion in said line at said station, a gas-filled
discharge tube having a definite breakdown po-
tential and a direct current ringer in a circuit
in shunt of said condenser, said condenser, re-
sistance, tube and ringer being so adjusted that
on the connection of the talking battery to the
line at the central office the tube is caused to
discharge at intervals for the operation of the
ringer once for each discharge, and means for
disabling the circuit for the discharge tube in
response to the subscriber removing his receiver
from its switchhook.

5. In a telephone system, a central office, a
subscriber’s station, a line connecting said office
and station, a source of talking current con-

nectable to said line at said central office, a -

condenser and a resistance in a series connec-
tion in said line at said station, a gas-filled
discharge tube having a definite breakdown po-
tential and a direct current ringer in a circuit
in shunt of said condenser, said condenser, re-
sistance, tube and ringer being so adjusted that
on the connection of the talking battery to the
line at the central office the tube is caused to dis-
charge at intervals for the operation of the ringer
once for each discharge, and means responsive
to the subscriber removing his receiver from its
switchhook for opening the connection for the
resistance and short-circuiting the discharge
tube, the ringer and the condenser.

6. Tn a telephone system, a central office, a
subscriber’s station, a line comprising two line
conductors connecting said office and station, a
source of talking current connectable to said
line at said central office, a ringer at said sta-
tion comprising a winding, a plunger and -a
gong, the plunger heing operated to strike the
gong each time the winding is energized, a gas-
filled discharge tube, and & condenser at said
station, a circuit means for normally connect-
ing said winding and said discharge tube in
series across the two conductors of said line
and the condenser in shunt of said winding and
discharge tube, said winding, tube and con-
denser being responsive to continuous flow of
current from said source for alternately charg-
ing the condenser and discharging it across said
tube in said winding to energize said winding
to intermittently operate the armature to strike
the gong.

7. In a telephone system, a central office, a
subscriber’s station, a line connecting said office
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‘and - station, a source of talking current con-
nectable-to said line at said central office, :a
ringer comprising a gong, ‘an armature and an
operating: winding, a condenser 'charged in re-
sponse to the continuoits flow of current in said
line;, and means effective at intervals for dis-
charging said condenser through said winding
Yo deliver thereto impulses of current to operate
said armature, . :

8. In a telephone .system, a central office, a
telephone. station, a line: connecting said cen-
tral office -and. station, a source of direct -cur-

‘Tent connectable to said line at said central of-

fice, a signal device at said station responsive
to repeated impulses of ‘current, and means sep-
arate from said signal device and including a
storage condenser and a space discharge tube op-
erative in response to the continuous flow in
said line of current from said direct current
source for measuring predetermined intervals of
time and for delivering an operating impulse to

10 said signal device for each measured interval.

RALPH E. HERSEY.




