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My invention relates to electric signaling sys-
tems and particularly to signaling systems for
continuously checking the integrity of electrical
control circuits.

A feature of my invention is the provision of
novel and improved apparatus to continuously
check the continuity of the control wires or con-
ductors of control circuits, and to also continu-
ously check the conductors to detect short cir-
cuit conditions between the control wires without
interference with the operation of the apparatus
governed over these control wires.

Other features and advantages of my invention
will be apparent from the following description
taken in connection with the accompanying draw-
ing.

In the drawing the single figure is a diagram
showing the signaling means of this invention
employed with an electropneumatic brake con-
trol system for railway trains.

Although the system provided by this invention
is peculiarly adapted for employment with elec-
tropneumatic brake control systems for railway

trains, the system is not limited to use in this

situation but is capable of application in other
fields.

Referring to the drawing, the control wires |,
2, 8, 4, 5 and 6 are the brake control wires of an
electropneumatic brake control system. Each
of these wires extends the full length of the train.
In the drawing the left-hand full line portions
represent the portions of the control wires on the
car at the forward end of the train, from which
point the train brakes are controlled. The right-
hand full line portions of the control wires repre-
sent the portions of the control wires on the car
at the rear of the train, while the intermediate
full line portions represent the portions of the
control wires on an intermediate car of the train.
The dotted lines represent the portions of the
control wires on other cars of the train.

The control wire 3 is a common return wire for
each of five different control circuits, the other
side of which is formed by a particular one of the
other wires 1, 2, 4, 5 and 6.

These control circuits may be employed to
govern the vehicle brakes in any desired manner.
Each car is provided with magnet valve devices
1M, 2M, 4M, 5M and 6M having windings which
are connected between the common wire 3 and the
control wires 1, 2, 4, 5 and 6, respectively. Al-
though only the magnet valve devices on the in-
termediate car of the train are shown it should
be understood that a similar series of valve de-
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“devices 2M, 4M, M and 6M.

vices is located on each of the other cars of the
train. ‘

In one system of brake control the valve device
IM controls release of air from the brake cylinder,
while the valve device 2M controls the supply of
air from a reservoir to the brake cylinder to apply
the brakes. The valve devices 4M, 5M and 6M
are employed in connection with speed responsive
apparatus to govern the pressure developed in
the brake cylinder in accordance with the speed
of the train.

The circuits of the various valve devices are
governed by contacts of a control device desig-
nated as a whole by the reference character G.
This device has five contacts (1, 12, 14, 15 and
16 which govern the circuits of the magnet valve
devices IM, 2M, 4M, 5M and 6M, respectively.
Thus when contact {1 is closed the battery 8 is
connected across the wires | and 3 through the
choke or reactor IH so that energy is supplied to
the magnet valve device (M, as well as to the
corresponding magnet valves, not shown, on the
other cars of the train.

In similar mahner, when the contacts 12, 14,
{5 and 16 are closed circuits are established to
supply energy from the battery 8 through the re-
actors 2H, 4H, 5H and 6H to the magnet valve

The apparatus thus far described, except for
the reactors or choke coils, is that required for an
electropneumatic train brake system now in use.
With such a system it is desired to continuously.
check the integrity of the control wires both as to
continuity and as to crosses or short circuits
between wires, so that the operator may be as-
sured at all times that the brake equipment will
function as intended. ‘

The signaling apparatus provided by this inven-
tion employs transformers T and TA, relays J, K,
P and Q, and a signal lamp L. The apparatus
also includes condensers and rectifiers as de-
scribed below. -The relays J and K are located
on the last car of the train while the relays P
and Q are located on the first car of the train.

The primary winding of the transformer T is
supplied with alternating current of any con-
venient frequency from any suitable source the
terminals of which are designated BX and CX.
One end terminal] of the transformer secondary
winding is connected through a condenser 20 to
wire 1, while the other end terminal of the
transformer secondary winding is connected
through condenser 2{ to control wire 3. The cen-~
ter tap of the transformer secondary winding is
connected directly to the control wire 2. ‘The
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condensers 20 and 2{ serve to prevent direct cur-
rent from the battery 8 from flowing through the
secondary winding of transformer T, while the re-
actors or chokes {H and 2H prevent the alternat-
ing current supplied to the control wires from
flowing through battery 8. The impedance of the
windings of the magnet valve devices is high
enough to substantially prevent flow of alternat-
ing current through these windings.

As a result of the supply of alternating current

to the transformer T energy is supplied from the:

B
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entire transformer secondary to the control wires )

[ and 3 and this energy feeds to the relay J
through the condenser 22 and causes contact 23

of the relay to be picked up. The relay J is of |

a type which responds to alternating current.
In addition, on the supply. of energy to the

transformer T energy is supplied from the mid-

tap of the transformer secondary winding over

line wire 2, branch wire 24, left-hand contact 25 ¢

of relay K, rectifier RI, contact 28 of relay J,
winding of relay K, branch wire 26, condenser
21, control wire 5, branch ‘wire 38, rectifier R2,
lower winding of relay P, condenser 3i, control
wire 4, condenser 32, left-hand contact 83 of re-
lay K, branch wire 34, control wire 1, and con-

denser 20 to an end terminal of the secondary -

winding of transformer T.

As g result of the supply of energy to the wind-
ing of relay K the contacts of this relay are
shifted from their left-hand position as shown
to their right-hand position. As a result con-
tact 25 interrupts the circuit of the relay wind-
ing and energy is no longer supplied to the relay.

This relay is of a type the contacts of which

are biased by a spring or other appropriate
means to their left-hand position so that after
movement of the contacts to their right-hand
position, and resultant interruption of the supply
of energy to the relay, the contacts are returned
to their left-hand position so that energy is again
supplied to the relay winding and the relay con-
tacts are again moved to their right-hand posi-
tions. This cycle is repeated continuously, while

the device is constructed in such manner that 4

the rate of operation of the contacts is relatively
slow, on the order of one or two cycles a second.

When the contacts of relay K are in their
right-hand position contact 25 interrupts the

circuit traced above for supplying energy from |

transformer T to the lower winding of relay P,
while a circuit is established to supply energy
from the transformer T to the upper winding
of relay P. This circuit is traced from the mid-

tap of the transformer secondary winding over .

control wire 2, branch wire 24, right-hand con-
tact 25 of relay K, resistance 38, branch wire
28, condenser 27, control wire 5, branch wire 30,
rectifier R3, upper - winding of relay P, con-
denser 49, control wire 6, branch wire 41, con-~
denser 42, right-hand contact 43 of relay K,
branch wire 44, control wire 3, and condenser 21
to the end terminal of the secondary winding
- of transformer T. s :
‘The various parts of the apparatus dre ar-
‘ranged so that when energy is supplied to the
upper winding of relay P the contact 45 of this
relay is shifted to one position,'and so that when
energy is supplied to the lower winding of the
relay the contact 45 is shifted to its other posi-
tion. This relay is also constructed in such man-
ner that its contact when moved to either posi-
tion ‘will remain in that position until energy

effective to move the contact to its other posi-

-tion is supplied to the relay.
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The contact 45 controls the supply of energy
from a source of direct current to the two por-
tions of the primary winding of the transformer
TA so that as long as this contact is moveq be-
tween its two positions energy is induced in the
secondary winding of the transformer and is sup-
plied therefrom through the rectifier R4 to the
relay Q. The contact 48 of relay Q is picked
up, therefore, and establishes the circuit of the
lamp L so that this lamp is lighted to indicate

:t0 the operator that all of the control wires are

intact and that there are no crosses between
them.

Continuity of control wire 2 is checked since
this wire is included in both circuits for supply-
ing energy from the transformer T to the relay
P, as well as in the circuit for supplying energy
to the relay K. If for any reason this wire is
broken the relay P will cease to operate and con-
tact 48 of relay Q will release and interrupt the
circuit of the lamp L.

As previously traced in detail the circuit for
supplying energy to the lower winding of relay P
includes in series therewith control wires 5, 4 and
{ so that if either of these wires is broken the

“upper winding of relay P will not be energized

and the contacts of this relay will remain in the
position to which they are moved by energiza-
tion of the lower winding of the relay. Similarly
the circuit for supplying energy to the upper
winding of relay P includes in series therewith
control wires 5§, 8 and 8 so that if either of these
wires is broken the contact of relay P will not
be moved between its two positions and relay Q

‘will be released and lamp L will not be lighted.

Yt is obvious, therefore, that continuity of each
of the control wires is continuously checked.

This system also operates to ‘continuously
check each control wire with respect to crosses
with each of the other control wires,

If control wire 2 is crossed with wire | the
portion of the secondary winding of transformer
T from which energy is supplied to the lower
winding of relay P will be short circuited and

“energy will not be supplied to this winding of

the relay. Similarly, if wires 2 and 3 are crossed
the portion of the transformer ‘secondary wind-
ing from which energy is supplied to the upper

"winding of relay P will be short cireuited and

energy will not be supplied to this winding.

If a cross exists between wire 2 and wire 4
energy will not be supplied to the lower winding
of relay P nor will energy be supplied to the

‘relay K. - Instead the terminals of the left-hand
“portion of the secondary winding of transformer

T will be connected together over the circuit
which is traced from the mid-tap of the trans-
former winding over control wire 2 through the

-cross which is assumed to exist with wire 4,

branch wire 28, left-hand contact 33 of relay
K, branch wire 34, control wire | , and con-
denser 20 to the other terminal of the trans-

- former winding. Accordingly energy will not be

supplied to the windings of relays K and P and
relay Q will be released, while the contacts of
relay K will remain in their left-hand position

and maintain the circuit traced above.

If a cross exists between control wires 2 and
§ the circuit for supplying energy to relay K
will be short circuited and the contacts of this
relay will remain in their left-hand position.
Under these conditions energy flows through the
cross between control wires 2 and 5 instead of

" from control . wire 2 through branch wire 24,

left-hand contact 25 of relay K, rectifier Rl,



2,978,708

winding of relay K .and branch wire 28 to con-
trol wire 8.

As the contacts of relay K remain in. their
left-hand position contact 43 does not establish
the circuit for supplying energy to the upper
winding of relay P and contact 45 of this relay,
therefore, remains in the position to which it is
moved by the lower winding. Accordingly, ener-
gy is not supplied through the transformer TA
to the relay @ and this relay interrupts the
circuit of the lamp L.

If a cross exists between control wires 2 and
6 energy will not be supplied to the upper wind-
ing of relay P during the periods in which con-
tact 43 of relay K is in its right-hand position.
Instead the right-hand portion of the trans-
former T will be short circuited at these times
over the circuit which is traced from the mid-
tap of the transformer through control wire 2,
through the assumed cross to control wire &
branch wire 41, condenser 42, right-hand con-
tact 43 of relay K, branch wire 44, control wire
3, and condenser 21 to the right-hand end ter-
minal of the transformer secondary winding. As
energy is not supplied to the upper winding of
relay P the relay Q is released and lamp L is
extinguished as expiained above.

If a cross exists between control wires { and
3 the relay J will be short circuited and its con-

tact 23 will be released to prevent the supply of-

energy to relay K. Accordingly the contacts of
relay K will remain in their left-hand position
and contact 43 will not establish the circuit for
supplying energy to the upper winding of relay
P, and the lamp L will not be lighted.

If a cross exists between the control wires |
and & energy will be continuously supplied to
the lower winding of relay P and the contact 45
of this relay will remain in one position so that

energy will not be supplied through transformer:

TA to the relay Q and lamp L will not be lighted.

Under these conditions energy will be supplied
to the winding of relay X and to the lower wind-
ing of relay P over the circuit which is traced

from the center terminal of the secondary wind-

ing of the transformer T through control wire
2, branch wire 24, left-hand contact 25 of relay
K, rectifier R, contact 23 of relay J, winding
of relay K, branch wire 26, condenser 21, con-

trol wire 5, branch wire 30, rectifier R2, lower:

winding of relay P, condenser &i, control wire 4,
through the assumed cross to control wire {, and
through condenser 28 to an end terminal of the
secondary winding of transformer T.

The energy supplied to the lower winding of:

relay P moves the contact &5 to one position,
while the energy supplied to relay K moves the
contacts of this relay from their left-hand to
their right-hand positions. On this movement

of the contacts of relay K its contact 25 inter-

rupts the circuit traced above for supplying
energy to the relays K and P and establishes
another circuit to supply energy to the lower
winding of relay P. 'This circuit is traced from
the mid-terminal of the secondary winding of
transformer T over control wire 2, branch wire
24, right-hand contact 2% of relay K, resistance
36, branch wire 26, condenser 21, control wire
5, branch wire 30, rectifier R2, lower winding of
relay P, condenser 31, control wire 4, through the
assumed cross to control wire {, and through con-
denser 28 to an end fterminal of the secondary
winding of transformer T.

At this time energy is also supplied-to the
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‘upper winding of relay P over the circuit which

is traced from the mid-terminal of the secondary
winding of transformer T over control wire 2,
branch wire 24, right-hand contact 25 of relay

‘K, resistance 38, branch wire 26, condenser 21,

control wire 5, branch wire 30, rectifier R3, upper
winding of relay P, condenser 40, control wire
8, branch wire 41, condenser 42, right-hand con-
tact 83 of relay K, branch wire 44, confrol wire
3, and condenser 21 to an end terminal of the
secondary winding of transformer T.

As energy is supplied to both windings of
relay P through the resistance 36 the forces
exerted by these windings offset each other, and
the contact 45 of relay P remains in the position
to which it was moved as a result of energization
of the upper winding only of relay P.

On movement of the contacts. of relay XK to
their right-hand position contact 25 interrupts

‘the supply of energy to the winding of relay K

so that the contacts of this relay are returned
to their left-hand position by the biasing means
and energy is again supplied to the relay K and
to the lower winding of relay P-over the circuit
traced above, while contact 43 of relay K inter-
rupts the supply of energy to the upper winding
of relay P. Accordingly, the contacts of relay K

are again shifted to their right-hand positions

and the cycle described above is repeated con-
tinuously and the contact 45 of relay P will re~
main in one position so that energy is not sup-
plied through the transformer TA to the relay
Q and its contact 48 is released and interrupts
the circuit of the lamp 1.

If a cross exists between control wires { and 5
energy will not be supplied to either winding of
relay P and the contact 45 of this relay will re-
main in its last operated position. Under this
condition energy from the transformer T is sup-
plied from the mid-terminal of the transformer
secondary winding through control wire "2,
branch wire 24, thence through contact 25 of
relay K to control wire 5 through rectifier R
and winding of relay K, if the contact 25 is in its

= left-hand position, or through the resistor 36, if

the contact 25 is in its right-hand position, and
from control wire § through the assumed cross
to control wire i, and through condenser 20 to an
end terminal of the transformer secondary wind-
ing. As energy is not supplied to either winding

of relay P the contact 45 of this relay remains in

onhe position and energy is not supplied to relay
Q@ and lamp L is not lighted.

If a cross exists between control wires | and 6
the upper winding of relay P will be continu-
ously energized over the circuit which is traced
from the mid-terminal of the secondary winding
of transformer T over control wire 2, branch
wire 24, contact 25 of relay X, thence to branch
wire 26 through the rectifier R{ and winding of '
relay K or through the resistance 36, depending
on the position of the contact 25, through con-
denser 27 to control wire 5, branch wire 30, recti-
fier R3, upper winding of relay P, condenser 40,
control wire 8§, through the assumed cross to con-
trol wire !, and condenser 28 to an end terminal
of the secondary winding of transformer T.

During the periods in which the contacts of

. relay K are in their left-hand positions energy
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is also supplied to the lower winding of relay P
over the circuit. which is traced from the mid-
terminal of the transformer through control wire

-2, branch wire 24, right-hand confact 25 of relay

K, rectifier Ri, winding of relay K, branch wire
26, condenser 21, control wire 5, branch wire 30,
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rectifier R2, lower winding of relay P, condenser
31, control wire 4, branch wire 28, condenser 32,
right-hand contact 33 of relay K, branch wire
34, control wire I, and condenser 20 to the end
terminal of the secondary winding of transformer
T. Af these times the upper and lower windings
of relay P are energized over circuits which in-
clude the winding of relay K so that the force
exerted by the windings of the relay offset each

other and the contact of the relay remains in the

position to which it is moved as a result of ener-
gization of the upper winding of the relay and
relay Q is released and lamp L is not lighted.

If a cross exists between control wires 3 and 6
the upper winding of relay P is supplied with
energy in both positions of the contacts of relay
K. Under this condition energy is supplied to
the upper winding of relay P over the circuit
which is traced from the center terminal of the
secondary winding of transformer T over con-
trol wire 2, branch wire 24, contact 25 of relay K,
thence to branch wire 26 through the rectifier Rt
and winding of relay K or through the resist-
ance 36 depending on the position of the con-
tact 25, through the condenser 27, control wire
5, branch wire 30, rectifier R3, upper winding of
relay P, condenser 40, conirol wire 6, through
the assumed cross to control wire 3, and con-
denser 21 to an end terminal of the secondary
winding of transformer T.

During the periods in which the contacts of
relay K are in their left-hand positions energy
is also supplied to the lower winding of relay P
over the circuit traced above, but as both wind-
ings of relay P are energized the contact 45 re-
mains in the position to which it is moved by
energization of the relay upper winding and re-
lay Q is released and lamp L is not lighted.

If a cross exists between control wires 3 and 5
energy will not be supplied to either winding of
relay P. Under these conditions energy from the
transformer T is supplied over the circuit which
is traced from the mid-terminal of the secondary
winding of transformer T through control wire
2, branch wire 24, contact 25 of relay K, thence
to branch wire 26 through rectifier R{ and wind-
ing of relay K or through resistance 35 depend-
ing on the positicn of the contact 25 of relay K,
through condenser 27 to control wire 5, thence
through the assumed cross to control wire 3, and
condenser 21 to an end terminal of the secondary
winding of transformer T. As energy is not sup-
plied to either winding of the relay P the con-
tact of this relay remains in one position and re-
lay Q is released and lamp L is not lighted.

If a cross exists between control wires 3 and 4
energy will be supplied to the lower winding of
relay P in both positions of the contacts of re-
lay K. This energy is supplied over the circuit
which is traced from the mid-terminal of the
secondary winding of transformer T through
control wire 2, branch wire 24, contact 25 of re-
lay K, thence to branch wire 26 through recti-
fler RI and winding of relay K or through re-
sistance 3% depending upon the position of con-
tact 25, through condenser: 21, control wire 5,
branch wire 28, rectifier R2, lower winding of
relay P, condenser 31, branch wire 4, and thence
through the assumed cross to control wire 3,
and through condenser 21 to an end terminal of
the secondary winding of the transformer T.

Energy is supplied to the upper winding of re-
lay P during the periods in which the contacts of
relay K are in their right-hand positions, but as
the lower winding of the relay is also energized at
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these times the contact 45 of the relay remains in
one position and relay Q is released and lamp L is
not lighted.

If a cross exists between control wires 4 and 5
energy will not be supplied to the lower winding
of relay P.  Under these conditions energy from
the transformer T is supplied over the. circuit
which is traced from the midterminal of the
transformer secondary winding over confrol wire
2, branch wire 24, left-hand contact 25 of relay
K, rectifier RI, winding of relay K, branch wire
26, condenser 27 to control wire 5, and through
the assumed cross to control wire 4, branch wire
29, condenser 32, left-hand contact 33 of relay
K, branch wire 34, control wire | and condenser
20 to an end terminal of the transformer sec-
ondary winding. This circuit is interrupted on
movement of the contacts of relay K to their
right-hand positions, while at these times en-
ergy is supplied to the upper winding of relay P.
As energy is supplied to the upper winding of re-
lay P but not to the lower winding of the relay,
the contact 45 of the relay remains in one posi-
tion and energy is nct supplied to relay Q and
lamp L is not lighted.

If a cross exists between control wires 4 and 6
energy will be supplied to the lower winding of
relay P in both positions of the contacts of the
relay K. When the contacts of relay K are in
their left-hand positions energy is supplied to the
lower winding of relay P over the circuit which is
traced from the mid-terminal of secondary wind-
ing of transformer T over control wire 2, branch
wire 24, left-hand contact 25 of relay K, rectifier
R, winding of relay K, branch wire 2§, con-
denser 21, control wire 5, branch wire 30, rectifier
R2, lower winding of relay P, condenser 3!, con-
trol wire 4, branch wire 29, condenser 32, left-
hand contact 33 of relay K, branch wire 34,
control wire | and condenser 20 to an end ter-
minal of the secondary winding of transformer T.

On movement of the contacts of relay K to
their right-hand positions the circuit traced
above for supplying energy to the lower winding
of relay P is interrupted and another circuit is
established for supplying energy to this winding.
Thig circuit is traced from the center terminal
of the secondary winding of the transformer T
over control wire 2, branch wire 24, right-hand
contact 26 of relay K, resistance 86, branch wire
26, condenser 21, control wire 5, branch wire 30,
rectifier R2, lower winding of relay P, condenser
31, control wire 4, through the assumed cross
to control wire 6, branch wire 41, condenser 42,
right-hand contact 43 of relay K, branch wire 44,
control wire 3, and condenser 21 to an end ter-
minal of the transformer secondary winding.

When the contacts of relay K are in -their
right-hand positions energy is also supplied to
the upper winding of relay P over the normal
circuit for this winding. However, as the lower
winding of relay P is also energized the contact
45 of the relay remains in the position to which
it is moved by energization of the lower wind-
ing of the relay and relay Q is released, while
lamp L is not lighted.

If a cross exists between control wires 5 and
6 energy will not be supplied to the upper wind-
ing of relay P. Under this condition energy from
the transformer T is supplied over the circuit
which is traced from the mid-terminal of the
transformer secondary winding over control wire
Z, branch wire 24, right-hand contact 25 of relay
K, resistance 36, branch wire 26, condenser 21,
control wire §, through the assumed cross to con-
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trol wire 6, branch wire 41, condenser 42, right-
hand contact 43 of relay K, branch wire 44, con-
trol wire 3, and condenser 21 to an end terminal
of the transformer secondary winding. S

At this time energy is supplied to the lower
winding of relay P during the periods in which
the contacts of relay K occupy their left-hand
positions. Accordingly, the contact of relay P
remains in the position to which it is moved by
energization of the lower winding of the relay
and relay Q is released and lamp L. is not lighted.

From the foregoing it will be seen that the sys-
tem provided by this invention operates to con-
tinuously check the integrity of each of the six
control wires. If there is a break in any one of
these wires, or if there is a cross between any
two of these wires the lamp L will not be lighted
and the operator will know that a defect exists
and he can take steps to correct it.

In addition, it will be seen that the system pro-
vided by this invention does not interfere with
the normal use of the control wires to control the

brake equipment, and that the checking means-

may be applied to existing apparatus without
changing that apparatus except to add the equip-
ment required by this checking means.

Although the invention has been illustrated
and described in connection with a control sys-
tem in which direct current is employed for con-
trol purposes and alternating current is employed
for checking purposes, it should be understood
that the invention is not limited to this arrange-
ment and that alternating current may be em-
ployed for control purposes and direct current

for checking purposes.

. Although I have herein illusirated and de-
scribed one form of signaling system provided by
my invention, it is understood that various
changes and modifications may be made therein
within the scope of the appended claims without
departing from the spirit and scope of my in-
vention.

Having thus described my invention, what I

claim is:

1. In a control system having six control
wires each extending between two stations and
employing energy of a first character for centrol
purposes, in combination, a source of energy of
a second character at one of said stations, a first
means energized from said source over a first
supply circuit which includes in series therewith
the second, fifth, fourth and first control wires,
g second means energized from said scurce over
a second supply circuit which includes in series
therewith the second, fifth, sixth and third con-
trol wires, a device energized in series with one
of said supply circuits and effective when ener-
gized to interrupt said supply circuit and to es-
tablish the cther supply circuit, a relay energized
from said source over & c1rcu1t including in se-
ries therewith the first and third control wires
and governing the supply of energy to said de-
vice, and indication means responsive to alter-
nate energization of said first and second means.

9. In checking means for use with a control
systema having six control wires each extending
between a first and a second station and em-
ploying energy of a first character for control
purposes, in combination, a source of energy of
a second character at said first station, a first
means energized from said scurce over a first
supply circuit which includes in series therewith
the second, fifth, fourth and first confrol wires,
a second means energized from said source over.a

second supply circuit which includes in series i

10

5
therewith the second, fifth, sixth and third con-
trol wires, a device energized in series with one
of 'said -supply circuits and effective when ener-
gized to interrupt said supply circuit and to es-
tablish the other supply circuit, a relay at .said
second station connected across said first and
third control wires to receive energy from said
source and. governing the. supply of energy to
said ‘device, and indication means responsive to
slternate energxzatlon of said ﬁrbt and second
means.

. 3..In . checking means for use w1th a con-~ -

~trol system having six control wires extending be-
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tween 3 first and a second station and.employ- -
ing energy.of a first ‘character for control pur-

poses, in combination, a source.of energy.of a

second character at -said first station, a first

means energized from said source of alternating

current over a first supply circuit which includes

in series therewith a plurality of said control

wires, a second means energized from said

source of alternating current over a second sup-

ply circuit which includes in series therewith all

of the others of said control wires, a device en-

ergized in series with one of said supply circuits

and effective when energized to interrupt said
supply circuit and to establish the other supply

circuit, and indication means responsive to al-

ternate energization of said first and second

means.

4. In checking means for use with a control
system having six control wires extending be-
tween a first and a second station and employ-
ing energy of a first character for confrol pur-
poses, a source of energy of a second character
at said first station, a stick polar relay having a
first winding effective when energized fo move -
the relay contacts to one position and a second
winding effective when energized to move the
relay contacts to their other position, said relay
being constructed so that when both windings
of the relay are energized or deenergized its con-
tacts remain in the position which they already
occupied, a first supply circuit including in se-
ries therewith a plurality of said control wires
for supplying energy from said source to the first
winding of said relay, a second supply . circuit
including in series therewith all of the others of
said control wires for supplying energy from said
source to the second winding of said relay, a de-
vice energized in series with one of said supply
circuits and effective when energized to inter-
rupt said supply circuit and to establish the other
supply circuit, and indication means responsive

- to movement of a contact of said relay between

its two positions.

5. In checking means for use with a control
system employing six control wires extending
between a first and a second station, a source of
alternating current, a transformer at said first
station having g primary winding energized from
said source of alternating current, said trans-
former having a secondary winding having a
mid-terminal connected to the second control
wire and having its end terminals connected to
the first and third control wires, a relay at said
first station having a first winding connected
across the fourth and fifth control wires and a
second winding connected across the fifth and
sixth control wires, a control device located at
the second station and having contacts biased to
a first positicn and movable therefrom to a sec-.
ond position on energization of the device wind-
ing, means effective when the contacts of said
device occupy their first position to connect the




6

winding of the device across the second and fifth
control ‘wires and to establish connection be-
tween the fourth and first control wires, means
effective when the contacts of said device occupy
their second position to establish connection be-
tween the second and fifth control wires and to
establish connection between the sixth and third
control wires, means at said second station con-
nected across the first and third control wires

and controlling the circuit of said control device -

winding, and indication means responsive to

movement of the relay contacts between their

two positions.

] 6. In- checking means for use with a control
system having a plurality of control wires ex-

tending between a first and g second station and

employing energy of a first character for control

15

2,276,706

purposes, in combination, a source of energy of
a second character, an electroresponsive device
having a first winding energized by current sup-
plied from said source over a first supply circuit
including in series therewith some of said con-
trol wires and having a second winding energized
by current supplied from said source over a sec-
ond supply circuit including in series therewith
the others of said control wires, means energized
by current supplied over one of said supply cir-
cuits and effective when energized to interrupt
said supply circuit and to establish the other of
said supply circuits, and indication means re-
sponsive to alternate energization of the wind-
ings of said electroresponsive device.
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