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This invention relates to electric signaling
or control systems arranged for duplex
working, i. e. in which tBe same circuit
(which may consist of a pair of pilot wires
or a single pilot wire and an earth return
circuit) is utilized for the transmission of
currents from both ends either simultane-
ously or at different times. Although not
limited thereto, the invention is more espe-
cially applicable to the remote control of
an electric power substation, wherein it may
be desired for example to transmit from
the control station to the substation currents
for operating or controlling substation ap-
paratus and also to transmit from the sub-
station to the control station supervisory
signals for indicating the condition or oper-
ation of substation apparatus.

In the system according to the present in-
vention two relays or other electromagnetic
devices are provided, one at each end of the
circuit, in series with a source of D. C. or
A. C. power, one of the relays having its
operating coil or coils divided into two parts,
and two contact-making devices, disposed
one at each end of the circuit, are so con-
nected to the operating coils of the relays
that either relay will respond to the opera-
tion of the contact device at the remote end
irrespective of the condition of the other
relay or contact-making device. -

Resistances or reactances are preferably
provided which are brought into or cut out
from the circuit by the operation of the
relays or the contact making devices, the
arrangement being such that the current
required for the operation of the undivided
relay is less than that required for the opera-
tion of the divided relay when flowing
through one part only of its coil or coils
and is greater than that required for the
operation of the divided relay when flow-
ing through the other part or the whole of
its coil or coils. Conveniently the contact-
maker adjacent to the divided relay controls
the circuit to the tapping on the coil thereof
and acts when closed to short-circuit part of
the coil and a resistance in series therewith.
An auxiliary contact on the divided relay
may act when the relay operates to insert

a resistance in series with this contact-
malker. The contact-maker at the other end
may act when closed to short-circuit a re-
sistance in series with the two relays.’

The accompanying drawing illustrates di-
agrammatically a preferred arrangement ac-
cording to the invention intended for the
remote control of an electric power substa-
tion.

In this arrangement the apparatus at the
substation comprises a relay A, which con-
trols a local circuit (indicated at B) for
operating substation apparatus, the operat-
ing coil of this relay being connected on
one side to a pilot wire C and on the other
side through a resistance D and a suitable
source of power (such as a secondary bat-
tery ) to the second pilot wire or to an
earth return circuit. The resistance D is
shunted by a switch F, whose function is to
transmit supervisory indicating signals to
the control station. This switch I may be
automatically operated by the ecircuit-
breaker F!' or other substation apparatus

whose condition 1s to be indicated at the

control station.

The apparatus at the control station com-

prises a relay G, which controls at its con-
tacts I an indicating device H* the circuit
to which is indicated at H and whose coil
is connected on one side to the pilot wire
C and on the other side through a resistance
J (hereinafter referred to as the control
station main resistance) to the second pilot

wire on earth. The operating coil G is also

provided with a tapping K which is con-
nected through an auxiliary resistance L and
a control switch M to the second pilot or to
earth, this auxiliary resistance L normally
being short-circuited by an auxiliary con-
tact N:on the relay. The function of the
control switch M, which may be hand-oper-
ated, is to transmit currents for operating
the substation apparatus to be controlled.
In the example illustrated the -circuit-
breaker F!, whose condition is indicated at
the control station, is also taken as the sub-
station apparatus to be controlled by opera-
tion of the control switch M. Thus the local
circuit. B is shown as including a battery o,
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a closin(r coil T for the cu'cmt—bicﬂzcr J
and an 111an' switch K2 on the circuit-

brealker.
Thua nor mal‘:' w hc 10 8ig
is the

sub\‘uMOA switch T are both open, and a
circuit is complete through the two relays

A_ and @, the substatio

e control sta 21011 main
istances are, however, suciy i Lhe citr-
1t "iowmo m this circuit 1s 'soo sin all to
1’4

on 1e~;15* ance D aJﬂ
- de

1est
ren
p

e eitier Te iay, but th is civeuit may be
ze d 1E desired, f wing the
. :\I of the source of l,ov* er E by con-
necting a measuring instrument O across the
control station main resist .

If it is desived to transmit a controiling
current for operating the substation appa-
ratus (e. g. for closing the circuit-breaker
Fl) the control switch M is closed. A cir-
cult is now complete through the su oq‘catlon
vesistance D, the substation relay A, the
small part ot the control qzamon reley coil
G as far as the ta ppmo I, the auxiliary
velay contact N, and the control switch ik
(tl e rest 01 the relay coil and the main re-
sistance J being now short-cireuited). The
Inao‘nitm’ae of the bUbbuJ,thll resistance 1s
such that the current flowing in mus cirenit
is sufficient to opﬂrate the substation rela
A (Which accordingly causes the desu*e@ op-
eration in the substation to bo pu‘mrmed)
but is insuflicient to operate the control sta-
tion relay ( since it is only flowing through
a small part of the coil thereof.

If now the substation switch I’ closes
(which may for example as shown take
place as the result of the operation of the
substation apparatus), it w il act to short-
circuit the substation resistance D), thus in-
creasing the current su{ﬁc-entlv to opegu.te
the control station relay G, Althougn this
current is only flowing through part of the
relay coil. The operation of this relay &,
besides causing the desired indication to be
p;i'ven. opens the auxiliary contact N, as a
result or which the auxﬂmrv resistance L
is inserted across the rest of the 1eLW coil
ind the main resistance J. This decreases
t‘i_e current flowing, but leaves it still .)afﬁ-
cient to hold both relays in their cperative
positions.

If at this stage the substation switch If
opens again, it will reinsert the substation

C)

resistance D so as to reduce the current
suificiently to deenergize the contr 0l station
relay & but to leave “the substation relay A
still energized. If on the other hand the
subs‘mhon Swit cn T remains closed and the
control switen M is opened, the whole of the

control station relay coil will be left in cir-
cuit with the Qubﬁ\_[ tion relay coil and the
control station main resistance o, but the
magnitude of this n—s stance is such that the

substation relay A will be deenergized leav-

xnr)
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ing the control station relay G still ener-
gized. Tt will be noticed that this circuit
ls exactly that which would be completed by

the cTos’ro of the substation switch I' from
the oz 1omal normal position shown on the
dra\vmg.

Thus it will be clear
condition of the sul
the control s’ ation

that, whatever the
'at10’1 switeh ¥ and
velay (&, the substation
1'@1:1;: A will respoud to the closing of the
conirol switch M and will be ueennrrrwm
when the control switch M is opened. Simi-
farly, whatever the condition of the coutx ol
switch M and the substation relay A, the
closing or opening of the substation switch
F will cause the energization or deenergiza-
tion of the control station relay G.

It will be apprecmteu that the invention
may be carried out in other ways than that
more particularly described and may be em-
ploved for nmposcs other than the remote
control of substations, such for example as
for duplex {eiegrn,phy,

ES
Tl

What I elaim as my invention and desire
to secure by Letters Patent 10—

1. In an electric signaling or contfrol sys-
tem arranged for duylm wor km.q. the comn-
bination with the circuit over which the sig-
naii‘ng: or control currents are passed, of two
electromagnetic «devices dispoqerl one at each
end of the circuit, one of the devices having
its _operat ing coil divided into two paxts
such that the current required to operate the
undivided-coil devies is less than that re-
quil 2 to om‘“lte the divided-coil device

en flowing through one part only of the

dlw'l(\l coil and is greater than that re-
qlurefl to operate the divided-coil device
when ownm through the whole of its coil,
a source of power connected in series with
the operating coils of the two electro-mag-
nevic devices, two contact-making devices
disposed one at each end of the (*ucmt, and
means \me“ﬂ either electro-magnetic de-
vice will 10m0n(3 to the operation of the
contact-making device at t! 10 remote end ir-
1ospgctne of the condition of the other elec-
tro-magnetic device and of the other con-
tact-making device.

2. In an eleetric signaling or coutrol sys-
tem arr d Tor du*ne\ W 011:111;, the com-
oumtlon with the cu'(‘mt over which the s
naling or control currents are passed, of a
relay and a contact making device at cach
end of said ci "“dlb, a tappmn' connection
which divides the operating coil of one of
the relays mto two parts such that the cur-
rent required to operate the undivided-coil
relay is less than that 1'equued to operate

the dwul\, coil relay w vhen flowing throngh
one part only of the “divided cotl and is
greater than that required to operate the
m*'ldeu coﬂ reuw when flowing through the
whole of its coil, a source of power con-

nected in sevies with the operating coils of
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the two relays, means whereby on operation
of the contact-making device associated with
the undivided relay a current flows in the
circuit of such value as to operate the divid-
ed relay and leave the undivided relay un-
affected, and means whereby operation of
the contact-making device associated with
the divided relay controls a circuit asso-
ciated with the tapping connection and
causes the magnitude of the current flowing
through the relay coils to be varied.

3. In an electric signaling or control sys-
tem arranged for duplex working, the com-
bination with the circuit over which the sig-
naling or control currents are passed, of
two electro-magnetic devices disposed one
at each end of the circuit, one of the devices
having its operating coil divided into two
parts such that the current required to op-
erate the undivided-coil device is less than
that required to operate the divided-coil de-
vice when flowing through one part only
of the divided coil and is greater than that
required to operate the divided-coil device
when flowing through the whole of its coil,
a source of power connected in series with
the operating coils of the two electro-mag-
netic devices, two contact-making devices
disposed one at each end of the circuit, and
resistances which are selectively brought
into or cut out from the circuit by the opera-
tion of the contact-making devices and are
so dimensioned that either electro-magnetic
device will respond to the operation of the
contact-making device at the remote end ir-
respective of the condition of the other elec-
tromagnetic device and of the other contact-
making device.

4. In an electric signaling or control sys-
tem arranged for duplex working, the com-
bination with the circuit over which the sig-
naling or control currents are passed, of
a relay and a contact-making device at each
end of the circuit, a tapping connection
which divides the operating coil of one of
the relays into two parts such that the cur-
rent required to operate the undivided-coil
relay is less than that required to operate
the divided coil relay when flowing through
one part only of its coil and is greater than
that required to operate the divided coil re-
lay when flowing through the whole of its
coil, a source of power connected in series
with the operating coils of the two relays, a
resistance in series with the divided coil relay
coil, means whereby the operation of the
contact-making device adjacent to the di-
vided coil relay brings the tapping connec-
tion into circuit and cuts out from circuit
part of the relay coil and the series resist-
ance, and means whereby the operation of
the contact-making device adjacent to the
undivided-coil relay causes the magnitude
of the current flowing through the relay
coils to be varied, the magnitudes of the re-

3

sistances being such that either relay will re-
spond to the operation of the contact-making
device at the remote end irrespective of the
condition of the other relay and the other
contact-making device.

5. In an electric signaling or control sys-
tem arranged for duplex working, the com-
bination with the circuit over which the sig-
naling or control currents are passed, of a
relay and a contact-making device at each
end of the circuit, a tapping connection
which divides the operating coil of one of
the relays into two parts such that the cur-
rent required to operate the undivided-coil
relay is less than that required to operate
the divided-coil relay when flowing through
one part only of its coil and is greater than
that required to operate the divided-coil re-
lay when flowing through the whole of its
coil, a source of power connected in series
with the operating coils of the two relays, a
resistance which is normally connected in se-
ries with the undivided-coil relay coil but is
short-circuited by the operation of the con-
tact-making device adjacent to the undivid-
ed-coll relay, a resistance which is normally
connected in series with the divided-coil re-
lay coil but is short-circuited together with
part of such coil by the operation of the
contact-making device adjacent to the di-
vided-coil relay, means whereby the opera-
tion of the contact-making device adjacent
to the divided-coil relay causes the tapping
connection to be brought into circuit, and a
resistance which is inserted when the divid-
ed-coil relay operates in series with the ad-
jacent contact-making device, the magni-
tudes of the resistances being such that either
relay will respond to the operation of the
contact-making device at the remote end
irrespective of the condition of the other re-
lay and the other contact-making device.

In testimony whereof I have signed my
name to this specification.

RALPH WILLOUGHBY.
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