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RELAYING ARRANGEMENT.

Application filed November €2, 1926, Serial No. 150,06%.

This invention relates to  improved ar-
rangements for relaying signaling or ring-
ing currents transmitted over a line, the char-
acteristics of which are such that currents
of this type might need reinforcement in
strength before arrival at their destination.

A particular illustration, wherein a device
of the invention might be utilized, is in a tele-
phone system where it is desired to transmit
low frequency signaling current, such as 20-
cycle current, from a composite ringer at a
central office to a toll subscriber connected
thereto over a toll cireuit, the overall length
or characteristic of which exceeds the signal-
ing range of the composite ringer at the fre-
quency utilized. Accordingly, the relaying
device of this invention would be inserted at
a desirved intermediate point in this toll cir-
cuit and upon responding to signaling cur-
rent sent cut by the central office, would trans-
mit similar signaling current toward the sub-
scriber’s end of the toll circuit. with sufficient
strength to operate apparatus thereat. The
device of the invention accordingly has been
illustrated as embodied in a toll circuit of this
type. However, it is understood that this
ig for purposes of illustration only, and that
the relaying arrangements may be utilized
in many other types of circuits and with a
number of different types of signaling cur-
rents. ’

The invention may be more fully under-
stood from the following description to-
gether with the ‘accompanying drawing, In
the Figures 1 and 2 of which are shown cir-
cuit diagrams embodying a preferred form
of the invention and a modification thereof.

The arrangements of the invention as
shown in Fig. 1 are embodied in a toll circuit
comprising the line sections L and L. . The
line section L will terminate in & jack J at a
central office, whereby it would be connected
to a circuit which would transmit signaling
current, such, for example, as 20-cycle cur-
vent, to the line section. The line section L,
would lead to a distant subscriber’s station.

Let it be assumed that a 20-cycle signal is ap-.

plied from the central office to the line sec-
tion L to the relaying arrangements of this
invention, and this signaling current flows
through the ringing bridge involving relay 4
in series with a condenser, thereby causing this

relay to operate. Itsoperation causes the re-
lease of the relay 5, thereby completing the
civenit from battery through the winding of
relay 3 and the contact of relay 5 to ground, as
well as completing the cirenit through relay

1 to ground. Relay 8 is a faster operating

relay than relay 1. As relay 3 operates it
connects the ringing bridge involving relay 2
across the cirenit and opens the circuit be-
tween the source of signaling curient and the
ringing bridge involving relay 4. Relay 2
immediatery responds to the incoming signal,
and completes the circuit from battery
through the winding of relay 3 to ground be-
fore this latter relay, which is of the slow-
release type, has released. The operation of
relay 2 also opens the circuit through the

winding of relay 1 before relay 1 has oper- ¢

ated and prevents that relay from cperating.
The release of relay 4 has caused the opera-
tion of relay 5, and a civeuit is now completed
from battery through relay 6, contacts of re-
lays 5 and 2, to ground. Reiay 6, upon op-
erating, disconnects the ringing bridge in-
volving relay 4 from the circuit and applies
20-cycle signaling current towards the sub-
seriber’s loop. When the incoming signal
ceases, relay 2 releases, causing the release of
relays 8 and 6. Since relay 6 releases slightly
before relay 8, a ring back towards the cen-
tral office is prevented.

Assuming that a 20-cycle signal is being
received over the line section L, from the
subscriber’s loop, reluy 4 will be operated,
causing the release of relay 5. The release
of relay 5 causes the operation of relay 3 and
relay 1. Relay 1 removes the ringing bridge,
involving velay 2, from the circuit and ap-
plies 20-cycle signaling current over line sec-
tion L to the central office. Relay 3 operates
slightly faster than relay 1, thereby prevent-
ing a ring back. When the incoming signal
ceases, relay 4 releases, causing relay 5 to op-
erate. Relays 8 and 1 then release, relay 1
releasing slightly faster than relay 3 there-
by preventing a ring back.

In the modification llustrated in Fig. 2
similar parts, with respect to Fig. 1, have been
designated with the same reference charac-
ters, with the added designation of prime ().
Tn the modification shown in Fig. 2, two ring-
ing bridges are employed rather than one

60

B

90

100



10

15

40

2

ringing bridge as in Fig. 1. Let it be assumed
that 20-cycle signaling current is applied
to the relaying device from the switchboard
through the jack J’ and over line section L.
This signaling current will pass through both
ringing bridges operating relay 2’ and relay
4’. The operation of relay 2’ causes the cut-
off relay 3’ to operate. Relay 3’ is a fast
operating-slow release relay. The operation
of relay 8’ stops any further flow of the
original 20-cycle signaling current through
the windings of relay 4” and causes that relay
to release. During the interval that relay
4’ was operated, relay 5, which is a slow
release-fast operating device, may have re-
leased. However, it was prevented from
causing the operation of relay 1’, since the
operation of relay 2’ opened the circuit be-
tween the armature of relay 5" and the wind-
ing of relay 1”. As soon as relay 5" returns
to 1ts normal operating condition the circuit
through the winding of relay 6’ to ground
is completed through the contacts of relay 5’
and relay 2. The operation of relay 6" re-
moves the ringing bridge, consisting of relay
4’ in series with a condenser, from the circuit
and causes 20-cycle signaling current to be
applied to line section L,” leading to the sub-
scriber. Both relays 6’ and 3" and 1’ are of
the slow-release type. However, relays 1/
and 6’ release slightly sooner than does re.ay
8’, and this fact prevents the application of
20-cycle signaling current back over line sec-
tion I to the central office. 'When the incom-
ing signaling current ceases, relay 2’ releases,
thereby causing both relays 8’ and 6’ to re-
lease.

Assume that a 20-cycle signaling current is
applied to the relaying arrangements from
the subscriber’s set over linesection L,”.  Sig-
naling current will flow through the two ring-
ing bridges, causing relays 4’ and 2’ to op-
erate. The operation of relay 2’ will com-
plete the circuit through relay 8’ to ground,
causing it to operate. The operation of relay
4" will cause relay 5’ to release, which also
completes the circuit through the winding of

relay 3’ to ground, thereby keeping relay 3’

in its operative position or bringing relay 8’
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to its operated position if relay 2’ has not :

already responded to the signaling current.
‘The release of relay 5” also opens the circuit
between the winding of relay 6’ and the
ground which is on the contact of relay 2,
thereby preventing the operation of relay 6’.
Relay 8" is a faster operating relay than relay
6. As soon as the cut-off relay 8’ operates,
the signaling current is cut off from the
ringing bridge involving relay 2" and that
relay releases, completing the circuit from
battery through the winding of relay 1/, con-
tacts of relays 2" and 5’ to ground. Relay
1%, upon operating, disconnects the ringing
bridge involving relay 2’ from the circuit,
and also causes 20-cycle signaling current to
be applied over line section L’ to the central
office. As the incoming signal ceases, relay
4’ releases, causing relay 5 to gperate, which
in turn causes the release of relays 3" and 1’.

While the invention has been disclosed as
embodied in certain specific arrangements
which are deemed desirable, it is to he under-
stood that it is capable of embodiment in
many other and widely varied forms without
departing from the spirit of the inyvention
as defined in the appended claim.

What is claimed is:
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A transmission line comprising two line -

sections interconnected over the contacts of a
cut-off relay, a bridge across one of said line
sections including & signal responsive relay,
means controlled by said signal responsive
relay for operating said cut-off relay, a bridge
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cireyit adapted to be connected across the -

other of said line sections by the operation of
said cut-off relay, signal responsive means
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in said bridge circuit, means to complete a

holding circuit for said cut-off relay directly
over the contact of said last mentioned signal

responsive means, and means controlled by -

said last mentioned signal responsive means
for applying signaling current to said first
mentioned line section.

In testimony whereof, we Lave signed our
names to this specification this 19th day of
November, 1926. '

SAMUEL P. SHACKLETON.,
ARNOLD A. HANSEN.
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