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To all whom 1t may concern.
Be it known that I, Jacos B. StruBLE, of the bor-

ough of Manhattan, city, county, and State of New York,

“haveinvented certain new and useful Improvunents in

Railway Signaling, of which the following is a specifi-
cation.

My invention relates to railway signaling.

My invention has particular reference in railway sig-
naling to the use of apparatus by means of which an al-
ternating current impressed upon conductors extending

‘along the railway, may be changed to direct current

and the changed current (direct current) used in cir-
cuits and to operate apparatus and devices which may
be empluy -ed for controlling the passage of cars or trains
along a raitlway.

I will desceribe an embodiment of my invention and
then point out the novel features thereof in claims.

In the accompanying drawings, Figure 1 is a dia-
orammatic view of a portion of a railway and railway
signals arranged along the railway and showing the ap-
plication of my invention. One portion of the figure
illustrates the.use of an alternating current in atrack
circuit, and another portion illustrates the use of a di-
rect current in a track circuit. Figs. 2 and 3 are views
showing the utilization of the rectifier as a circult con-
troller for operating a signal.

Referring now to Fig. 1, A designates an alternating.

current generator, and @ a feed wires extending there-
from along the railway A'.  The railway A'1s divided
into block sections B, B!, B* B?, ete. by means of 1nsu-
lation b placed in one or both of the lines of rails of the
railway. Each block section 1s provided with a track
cireuit formed in part by the opposite rails of the block
section and including a suitable source of current and
relay responsive to the current. The track circuit of
block section Blincludes a source of alternating current,
while the track circuit of block section B* includes a
source of dircect current. At the entrance end of each
block section a railway signal G, G, ctc. of any of the
well known automatic types may be employed. In
the drawings 1 have diagrammatically 1illustrated the
semaphore type of railway signal, ¢* designating the op-
erating mechanism thereot.

C designates a transformer, the primary of which 1s
in circuit with the fceders a, a. The secondary wind-
ing is connected with conductors 5, 6. 8, 9, designate
conductors which are joined to the conductc:rs b, 6, and
include a light 7 of the adjacent railway signal G The
conductors 8, 9, are also connected with the track rails
of block section B! through conductors 50, 51, one of
which includes a non-inductive resistance T, the pur-
pose of which is to limit the flow of alternating current
to the track circuit, when a car is on the track rails of
the block section.

- connected with the conductors 9, 6.

A switch d may be
employed on one side of the connection to cut out a por-
tion of the primary of the transformer D and thus adjust
the amount of current flowing through the primary
winding.

It designates a mercury arc rectifier of any approved
form, the anodes ¢ and €' of which are connected by
wires 10 and 11 to the secondary winding of the trans-
former D. The mercury cathode 1s-indicated by f.
Adjacent to the cathode f the rectifier 18 provided with
a small pocket ¢ containing mercury, which mercury is
electrically connected to the secondary of the trans-
former D by a wire 12, for a purpose to be hereinafter
referred to. o

H designates a track relay for the block section B?,
the armature b of which 18 adapted, when the relay is
encrgized, to engage a contact 2! connected by a wire
13 with the mercury cathode f. A wire 14, leads from
the armature 2 to the operating mechanism ¢! and a
wire 15 leads from the operating mechanism to the mid-
dle of the secondary of the transformer D.

I is an induction coil which stores energy on in-
crease of A, C. wave and gives it out as the wave crosses
zero, thus maintaining the arc.

The action of the rectifier i1s well understood and need
not be specifically described herein. Its purpose in
the instance just described is to convert the alternat-
ing current from the feeder a a into a direct current,
which direct current 18 1intended for the opera-
tion of the operating mechanism of the railway sig-
nal G. It will be observed that as long as the relay
H is energized, a circuit for the direct current from

‘the rectifier will be maintained from the cathode f,

through wire 13, armature £, wire 14, motor g and wire
15 to secondary of transformer D. Thence, in accord-

ance with the direction of A. C. potentinl, by wire 10

or 11 and their respective anodes ¢ ore' and by the
mercury arc to cathode f. Under such conditions

the signal G will be held at safety. As soon as a train -

enters onto the section B? containing the relay H the
latter will be deénergized and 1ts armature will fall
away from contact ' and thus break the motor circuit
at this point. In these rectifiers it is well knowa
that if the arc is broken 1t 1s difficult to reéstablish
it again, and to overcome this difficulty the wires 13
and 15 are bridged across by a resistance R. When,
therefore, the circuit is broken at A sufficient current
will flow via f, 13, I}, 15, and the secondary of trans-
former D to maintain the arc between the anodes and
the cathode. |

The rectifier is pivoted in any suitable manner at P

and 1s connected by means of a bar p eperated by a

sultable form of motor. The bar 1s here shown as con-
nected with the core of u solenoid Q, saild solenoid be-
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of the transforiner C. As long as the current flows | passcs off the section containing the‘relay H, the latter

uninterruptedly through the main wires a a, the solen-
old will maintain the rectifier in the position indicated
in Fig. 1. Should the current be interrupted for any
reason whatever, as frequently happens, the solenoid
will be deénergized and the core will drop until arrest-
ed by a stop ¢ and the rectifier will he tilted as indi-
This will result in connecting the
mercury in the pocket g with the mercury cathode
When the current again
flows through the wires a ¢ induced current will flow
(see Fig. 1) through wire 12, resistance R!, and the con-
nected mercury to the wire 13 and thence to the sec-
ondary of transformer D. At the same time the solen-
old will operate to restore the rectifier to normal posi-
tion and the mercury will be again separated and the
arc will be reéatablished between the anodes and the
cathode. The resistance R! is for the purpose of pre-
venting an excessive flow of current before the are is es-
tablished. The direct current employed for the track
circult of block section B2 and also for the track cir-
cuit of plock rection B? is furnished by the rectifier E
at the right of Fig. 1. This rectifier also furnishes di-
rect current for the signal light 7* of railway signal
(', as well as for operating mechanism of the railway
signal.  In this case only one transformer is interposed
between the main wires and the rectifier. D! desig-
nates such transformer. In this application of my in-
vention, direct current is conveyed to the track rails
by conductors 20 and 21 leading from the conductors
13 and 15, and the signal light 7* is included in branches
In this form of the
invention the resistance R is not necessary as a circuit
1s maintained through the track rails even if the signal
motor circuil is broken at 2'. The operation of the
device is otherwise the same as previously described
in connection with Fig, 1.

Referring now to Figs. 2 and 3, I have shown an ar-
rangement of circuits by means of which the presence
or absence of current through the rectifier is used to
control the operation of the railway signal. In this
case the source of the track current is not shown, for
bleck section B® but it may be derived from any source
and be either alternating or direct current. In this
case two transformers C and D are employed, but the
secondary of the transformer C is connected on one side

to the primary of the transformer D by conductors

23 and 24, the former being connected to the armature
h of the track rclay H and the latter terminates in a
contact 2! which will be engaged by the armature %
when the relay H is energized. The direct current
from the rectifier passes through the conductor 13 di-
rectly to the operating mechanisin g,

When the parts are in the position shown in Fig. 2,
the operating mechanism g' is acting to hold the signal
device at safety. When, however, a car passes on to the
block section B® containing the relay H the current
therefor will be short circuited and the armature A will
disengage the contact A' and thus open the eircuit of

the secondary of the transformer D or to the solenoid |
QQ, and thus prevent the operation of the rectifier 1. |

This will cut off direct current to the operating mech-
anism ¢', and at the same time the rectifier will tilt
to the position shown in Iig. 3. Thus the railway
signal G* will indicate danger.

rent, a source of alternating current supply,

will again become energized and close the circuit at
h, &', and current will then again flow from the trans-
former C to the transformer D and to the solenoid Q)

and the rectifier will be restored to normal position, the

arc be again established between the anodes e, ¢!, and

‘the cathode f in the same manner as already described

in connection with Fig. 1. The operating mechanism

9" will also be again energized and will move the signal

device of the railway signal G2 to indicate safety.
Having thus described my invention, I claim:

1. In electric or other railway signaling, the combina- -

tlon of apparatus adapted to be operated by a direct.cur-
rent, a source of alternating current supply, a mercury arc
rectifier for changing the alternating current to direct cur-
rent, means for applying the direct current to the appa-
ratus to be operated, a track circuit, and means operated
by the track circuit for interrupting the supply of direct
current to said apparatus.

2. In electric or other rallway signaling, the combina-
tion of apparatus adapted to be operated by a direct cur-
& mercury arce
rectifier for changing the alternating current to direct cur-
rent, means for applying the direct current to the appu-
ratus to be operated, a track circuit, and means operated
by the track eircuit for interrupting the supply of direct
current to said apparatus while the current is maintained
through the rectifier.

3. In railway signaling, the combination of apparatus
adapted to be operated by direct current, a source of alter-
nating current supply, a pivoted mercury arc rectifier for
changing the alternating current to direct current, means
for permitting the rectifier to tilt when the alternating
current is interrupted, means for establishing a cireuit
through the rectifier when tilted, means operated by the
alternating current for restoring the rectifier to normal
position when the supply of alternating current is re-
sumed, and meuans for applying the direct current to the
apparatus to be operated.

4. In railway signaling, the combination of apparatus

- adapted to be operated by direct current, a source of alter-

nating current supply, a pivoted mercury arc rectifier for
changing the alternating current to direct current, g
solenoid for controlling the position of the rectifier and to
the core of which the rectifier ig connected, said solenoid
being operated by the alternating current, means for limit-
ing the tilting of the rectifier when the solenoid is de-
energized, means for establishing a circuit through the
rectifier when in tilted position, and means for conveying
direct current from the rectifier to the apparatus to be
operated. |

9. In railway signaling, the combination of g direct cur-

‘rent motor for operating a signal, a source of alternating

current supply, a mercury arc rectifier connected to the
alternating current supply and te the motor to transmit
direct current to the latter, a track relay for making and

breaking the circuit between the alternating current sup-

ply and the rectifier, and means permitting the rectifier
to move when said circuit is broken and for restoring it to
normal position,when the circuit is again closed.

6. In railway signaling, the combination of a direct cur-
rent motor for operating a signal, a source of alternating

current supply, a mercury arc rectifier connected to the

alternating current supply and to the motor to trapsmit
direct current to the latter, and means for moving the
rectifier to control the supply of direct current to the
motor,

7. In railway signaling, the combination of a direet cur-
rent motor for operating a signal, a source of alternating
current supply, a mercury arc rectifier connected to the
alternating current supply and to the motor to transmit
direct current to the motor, a solenoid operated by the
alfernating current and to the core of which the rectifier
is connected to be moved by the movements of the core and
thereby control the supply of direct current to the motor,
and a track relay for making and breaking the circuits be-
tween the alternating current supply and the solenoid and

As soon as the car | the rectifier.
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8. In railway signaling, the combination of apparatus ;

to be operated by a direct current, a source of alternating
current supply, a mercury rectifier for converting the
alternating current into a direct current, and means for

0 destroying and establishing the arc of the mercury rectifier

10

whereby it is caused to cease operating and to again
operate, |

9. In railway signaling, the combination of apparatus
to be operated by a direct current, a source of alternating
current supply, a mercury rectifier for converting the
alternating current into a direct current, and automatic-
ally operated means for destroying and establishing the
arc of the mercury rectifier whereby it is caused to cease
operating and to agaln operate.

3

10. In railway signaling, the combination of apparatus
to be operated by a direct current, a source of alternating
current supply, a mercury rectifier for converting the
alternating current into a direct current, and train con-
trolled means for destroying and establishing the are of
the mercury rectifier whereby it is caused to cease oper-
ating and to again operate.

In testimony whereof I have signed my name to this
specification in the presence of two subscribed witnesses.

JACOB B. STRUBLE.

Witnesses
lT. S- I_IGBSDN,
W. H., CADWALLADER,
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