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To all whom it may CONCETIL: o
Be it known that I, SAMUEL B. KOWLER, a

citizen of the United States, residing in the

city of Morristown, in the State of New Jer-
sey, haveinvented certain newand useful Im-
provements in Telephone Systems, of which
the following is a specification, reference be-
ing had to the accompanying drawings, form-
ing a part hereof. )

This invention relates to common-battery
telephone systems or systems in which the

battery or other source of electrical energy

is centralized at one point and in which lo-
cal batteries at the subscribers’ stations are

or may be dispensed with. The inventionis

particularly concerned with that part of such
a system which is comprised in the circuits
of the switehboard in the central office or ex-
change. The objects attained by the inven-
tion are the simplification of the signaling-
circuits, particularly the cord -ecircuit, the
provision of a positive busy test, and the do-
ing away with the need of cutting off the sig-
naling battery-current and the substitution
of another current for talking. o

The invention will be fully described here-
inafter with reference to the acecompanying
drawings, Figure-1 of which represents, dia-
crammatically, a telephone system estab-
lished in accordance with the invention; and
Fig. 2 shows a substitute form of line-signal.

In the drawings two subscribers’ stations
X and Y areshown with their lines extended
to the switchboard, a station X being shown
with the receiver off the hook and the appa-
ratus at the switchboard in the position or
condition for giving to the operator the sig-
nal to plug into the line. - Station Y is shown
with the receiver on the hook, and its con-
nections and the corresponding apparatus at
the switechboard in the normal or-usual con-
dition of a circuit not inuse. At the switch-
board or exchange one complete cord-circuit,
is shown, together with all other parts of the
switehboard with which theinvention 1s con-
cerned. For the sake of clearness the plugs
of the cord-circuits are not shown as actually
inserted in the jacks, and other parts of the
usual switchboard apparatus, such as the
ringing -key and the operator’s cam, with
which the invention is not directly concerned,
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afe not represented at all. As 1'epreéented in
the drawings, the two wires from each station
come direct to the multiple jacks M' and M*—

of the usual switchboard arrangement, and 55

thence to the line or answering jacks J' and
J2 respectively. Atanyconvenient point be-

fore these wires are connected to the multiple
‘jacks the line-drop or signaling apparatus for
| each station is bridged on the line of that sta- 6o
tion.

The relay or relays of the annunciator ~
or line-drop (by which terms the signaling ap--
paratus for the operator will be referred to
hereinafter regardless of the particular na-
ture of the signaling devices) control the sig- 05
naling-circuit through the armatures o’ and

a> and may consist for convenience of two-

-single-pole relays, which are indicated in the~

drawingsat A’. From the armature-terminal
o' the conductor extends to the line-signal L', 70
which is preferably an incandescent lamp,
but may be a drop-signal, as shown in Fig. 2,
thence to all of the sockets s’ of the jacks J

and M/, and thence back to the armature a7,

a resistance 7' being included between the 75
armature «?® and the nearest jack-socket s'.

——— g L L

In the line-signal L', as shown in Fig: 2; the™
&

solid line shows the position of the shutter
when the line is not in use, the dotted line
showing the position of the shutter giving the 8o

signal when the line has been closed at the

subsecriber’s instrument. 5 A front contact ¢’

is provided for each armature a’ and a? for
electrical connection therewith when the re-
lay or relays are energized, these eontacts ¢ 85
being connected to the opposite poles of the
common battery B. A back contact ¢*is pro-
vided for electrical connection with the ar-
mature ¢* when the relay or relays are not
energized, the back contact c° being connect- 90
od to the earth or other common return-eir-
cuit. Station Y is similarly connected to the
multipie jacks M?, and the line or answering
jack J?and the relays A* of the line-drop are
connected to the line in the same manner, 95
controlling the armatures ¢® and «*, which
are connected to the line-signal L#, jack-
sockets s%, and resistance r?, the front contacts

¢® being connected.to opposite poles of the
common battery B and the back contact ¢* of ‘100
the armature a! being connected to earth or |
the common return-circuit. The cord-circult,
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as usual, terminates in two plugs P’ and P?,
commonly called the ‘“answering-plug” and
the ‘‘calling-plug.” The two tips and the
two sleeves of these plugs are electrically con-

§ nected in the usual manner, and there is

shown bridged across the two conduectors the
secondary circuit of an operator’s set, which

may comprise the secondary S of an indue-

tion-coil, a receiver R, and a condenser C,
10 while a ground connection is shown from the

operator’s circuit on the opposite side of the

condenser {rom the receiver. In addition to
the tip and sleeve conductors of the cord-cir-

cuit a third conductor is shown, terminating

I5 in connections, which are marked, respec-
tively, b"and 0% such connections being adapt-

ed to make electrical contaet with the sockets

s and s* when the plugs are inserted in the
jJacks., Included in this third conductoris a
20 clearing-out drop or signal I3 and a super-

vigsory drop or signal L% both signals being -

preferably incandescent lamps. From the
point between the two lamps connection is
established through wire T with one pole of

25 the common battery B, the other pole being

connected to earth or a common return-cir-

cuit. The relays A" and-A? have one termi-

nal of each connected to the respective sta-

tion-circuits and the other terminal of each |

30 connected, respectively, to the opposite poles
of the common battery B.

The operation of a telephone svstem estab-
lished in accordance with this invention is as
follows: The lifting of the receiver from the

35 hook at station X closes the circuit in the
usual manner and allows current to flow
from the common battery B through the re-
lay-coils A’ out on the line and through the
instrument at station X. The relays A’ be-

40 1ng energized, the armatures o' and a2 are
attracted and make contact with the front
contacts ¢'. This allows current from the
common battery to flow through the circuit
including the line-signal I/, which if a lamp

45 1s thereby illuminated or if a drop-signal
1s operated to throw the shutter into the po-
sition shown in dotted lines in Fig. 2. The
Jamp should be one requiring less than the
voltage of the common battery, and as it ha

50 the resistance ' in series with it only suffi-
cient current flows over the circuit to prop-
erly illuminate the lamp. If before the op-
erator has time to answer oratany other time
while the receiver is off the hook some other

55 subscriber wishes to be connected to station
X, the operator making the busy test touches

ae tip of any plug in which the operator’s
set I8 connected to the sockets s’ on the line

. of station X. Current will at once flow to

6o charge the condenser from the ground con-
nection at the common battery to the ground
connection of the operator’s set by way of
the contact ¢’, armature ¢/, and socket, and

the disturbance set up in the receiver will be

65 notice to the operator that station X is busy.
In contradistinetion from the operation of
the usual busy test this device will always

| test busy if the receiver is off the hook, and,

furthermore, the current working this busy
test 1s applied to the jack-sockets by the
action of the user of the instrument and does
not depend on the insertion of the answering-
plug. In answering the call the operator
inserts plug P’ in jack J', whereby the contact
b"of the plug makeselectrical connection with
the socket s’ of the jack J'. Thisatonce pro-
vides for the current flowing through resist-
ance 7' to the line-signal or lamp L’ another
path through contact b, clearing out lamp
L’ and conductor T. The resistance of the
lamps and the resistance 7' are so propor-
tioned that while the total current flowing
through resistance »' is sufficient to light
either lamp, yet when this current is divided
between the two lamps there is not enough
carrent flowing through either to light it.
Therefore when the answering-plug is in-
serted in the jack J' the line-signal I is ex-
tinguished. The operator completes the de-
sired connection by inserting the calling-
plug P¢in the mnltiple jack M?of station Y,
the contact 6° of the plug P? making eleec-
trical connection with the socket s?at the
same time. As the line of station Y is not
in use at this instant, the receiver being on
its hook, this station-circuit is open, the re-
lays A® are not energized, the armatures a3
and a* arenot drawn up, and armature a* isin
electrical connection with the ground through
its back contact ¢t.  Carrent therefore flows
from the common battery B through the wire
T, supervisory lamp L% contact b2 socket
$%, resistance r% armature af, and back con-
tact ¢* to ground and back to the battery B.
The supervisory lamp L* is therefore lighted
and remains lighted until station Y answers

the call, when, the receiver at Y being re-

moved from the hook, current flows through
the coils A® drawing up the armatures a3
and o' and breaking the ground-ecircuit at
¢’. This extinguishes the supervisory lamp
L# indicating that station Y has answered.
Current still flows through the resistance %;

but as it is divided between the line-signal

lamp L and the supervisory lamp L¢* neither
of them is lighted. When conversation is
finished, the hanging up of the receivers at
the respective stations X and Y will stop the
flow of current through the respective relays
A'and A% their armatures will fall back, and

suificlent current from the common battery

will flow through the clearing-out lamp L°

‘and the supervisory lamp L! over the earth

circuit to light these lamps, thus giving to
the operator the signal to diseconnect or clear-

| Ing-out signal. When the plugs are removed
from the jacks, the lamps L3 and L? will be
extinguished. |

It will be seen that the two lamps in the
third conduector of the cord-circuit work in-
dependently of each other and that the work-
ing of the hook at either station to open and
close the cireuit alternately wiil cause the
““flashing” of the eorresponding lamp in the
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third conductor, and thus furnish a positive
signal for the opera,l;or to connect into the
circuif.

I claim as my invention—

s 1. In a common-battery telephone system,
the combination of a subsecriber’s line, a com-
mon battery, and a local annunciator -cir-
cuit controlled thereby, a relay permanently
bridged on the line in series with the com-

.0 mon battery, and an annunciating device
also in series with the common battery when
the relay is energized.

2. In a common-battery telephone sybtem
the combination of a subsecriber’s line, open

15 when notin use,a common battery connected -

to ground, a relay bridged on the line in se-
ries with the common battery, a circuit in-
cluding the sockets of all the multiple jacks
of the line and adapted to be connected by
20 the action of said relay to the common bat-

~tery, and an operator’s set having a connec-

tion to the ground and adapted to be connect-

ed electrically to any of said sockets.

3. In a common-battery telephone system
25 the combination of a-subsecriber’s line, open

when not in use, a common bhattery connect-

ed to ground, a relay bridged on the line in

series with the common battery, a circuit in-

cluding the sockets of all the multiple jacks
30 on the Tine and adapted to be connected by
the action of said relay to the common bat-
tery, a cord-circuit, and an operator’s set
having a conneetion to the ground bridged
on said cord-circuit.

4. In a common-battery telephone system
the combination of a subseriber’s line, open
when not in use, a common battery, a relay
bridged on theline in series with thecommon
battery, a circuit including the sockets of the
40 jacks on the line and als0 inclading a lamp

and a resistance and adapted to be conneeted
by the action of the relay to the common bat-
tery, and a conductor connected to the com-
mon battery and adapted to be connécted to
45 any of said sockets, whereby a second path
from said circult tofthe common battery 1s
offered and the current through the lamp is
thereby reduced to extmﬂ'msh the same.

5. In a common- battery telephone system
so the combination of a subseriber’s line, open
when not in use, a common battery, a relay
bridged on the line in series with the common
battery, a circuit including the sockets of the
jacks and also including a lamp and a resist-
ance and adapted to be connected by the ac-
tion of the relay to the common battery, a
cord-circuit, and a third conductor inceorpo-
rated with the cord-circuit and having termi-
nals for contact with said sockets and a con-
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nection to the common battery whereby a sec-

bo

ond path from said circuit to the common

battery is offered and the current through the

lamp is thereby reduced to extinguish the
same, |

6. In a common-battery telephone system
the combination of a subscriber’s line, open
when not in use, a common battery connected
to ground, a relay bridged on the line in se-
ries with the common battery, a circuit in-
cluding the sockets of the jacks and a resist-
ance between the sockets and one terminal
and adapted to be connected by the action of
sald relay to the common battery, a back con-
tact forsaid terminal connected to the ground,
and a conductor connected to the common
battery and adapted to be connected to any
of said socketfs and including a lamp, where-
by when the line is open and said terminal 18
against its back eontact current is caused to
pass through said lamp.

7. In a common-battery telephone system
the combination of a subseriber’s line, open
when notin use, a common battery connected
to ground, a relay bridged on the line in se-
ries with the common battery, a circuit in-
cluding the sockets of the jacks and a resist-
ance between the sockets at one terminal and
adapted to be connected by the action of sald
relay to the common battery, a back contact
for said terminal connected to the ground, a
cord-circuit, and a third conductor incorpo-
rated with the eord-circuit and having a ter-
minal for contact with any of said sockets,

including a lamp and connected to the com- -
mon battery, whereby when the line 18 open

and the terminal of said circuit 1s against its
back contacteurrentiscaused to pass through
sald lamp.

8. In a common-battery telephone system
the combination of -a subscriber’s line, open
when not in nse, a common battery connected
to ground, a Ielay bridged on the line in se-
ries with the cominon ba,t,tery, a circuit in-
cluding the sockets of the jacks and a resist-
ance between the sockets and one terminal
and adapted to be connected by the action of

| said relay tothe common battery, a back con-

tact forsaid terminal connected to the ground,
a conductor adapted to be connected to any
of said sockets and including two lamps, and
a connection from said conductor, at a point
between said lamps to the common battery.
Thisspecification signed and witnessed this
29th day of Octlober, A. D. 1900.
| SAMUEL B. FOWLER
In presence of—
A. N. JESBERA,
W. B. GREELEY.
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