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To all whom it may concern:

Be 1t known that I, Jacos B. StrusLE, a
citizen of the United States, residing at
Wilkinsburg, in the county of Allegheny
and State of Pennsylvania, have invented

certain new and useful Improvements in

Signaling Systems for Klectric Railways,
of which the following is a specification.

My invention relates to signaling systems
for electric railways, and especially for elec-
tric railways using an alternating current
for propelling the cars along the railway.

I will describe ‘a signaling system em-
bodying my invention and then point out
the novel features thereof in claims.

In the accompanying drawing, Figure 1
1s a diagrammatical view of a portion of an
electric raillway employing both rails for the
return of the car propulsion current and
having applied thereto a signaling system
embodying my invention. Fig. 2 1s a view
stmilar to IFig. 1, but showing a modification
in the track arrangement of the railway and
in the signaling system.

Similar letters of reference designate cor-
responding parts in all of the figures.

Referring now to the drawings, a portion
of a railway track is shown which is divided
into sections, X, Y, Z, etc. These sections
are generally termed “block or track sec-
tions ” and 1 will hereinafter refer to them
as “ block sections.” These block sections
are formed by inserting insulation ¢ in some
form at determined points in one or both of
the traffic rails, the one arrangement being
the equivalent of the other so far as block
sectioning 1s concerned, and both being well
known in the art. I have shown insulation
@ mserted in both of the traffic rails in Fig.
L and 1n only one rail in Fig. 2.

v, x', designate the track rails of block
section X3 v, ¥, the track rails of block sec-
tion Y ; and so on. |

P designates a current generator, here
shown as an alternating current generator,
the current from which is used for propel-
ling motor cars along the railway. '

12 designates a trolley or third rail con-
nected with one pole of the power generator
and extending along the railway in a usunal
and well-known manner, and with which
shoes or other contact devices carried by the

cars make contact. A direct current gener-

ator may be used instead of the alternating
current generator P.

As the rails of the railway (one or both)
are to form part of the return path or con-
ductor for the alternating propulsion cur-
rent employed for the motor cars and still
contain insulation to form block sections, T
make provision, especially where both of
the rails are to form return paths, for con-
ducting the propulsion current from the
ralls of one block section to the rails of the
adjacent block section around the points of
insulation. This I accomplish by means of
inductive bonds, located at the insulated

- points, each of which inductive bonds com-

prises a core and a winding or windings
surrounding the core. Iach inductive bond
1s of such construction and arrangement as
to afford a path of low ohmic resistance for
the propulsion current, from the rails of
one block section to the rails of another
block section. A form of bond which I
preferably employ is described and illus-
trated in U. S. Patent No. 838,916, granted
December 18, 1906. These inductive bonds
are diagrammatically illustrated except that
the cores are omitted. These inductive
bonds each comprise a winding of several
turns, the ends of which are connected with
the two rails of the block section, while a
conductor extends from the middle of the
winding and which conductor is arranged
to be connected to the middle of the wind-
1ng on an adjacent bond.

B, B, B2, B3, etc., designate the inductive
bonds, and 0* the conductors joining the
middle points of the windings on adjacent
bonds.

It will be seen that the propulsion current
In 1ts passage through the winding of an
inductive bond flows in at its ends and out
at 1ts middle point or in at its middle point
and out at 1ts ends in reverse or opposite di-
rections, the result being that the core of the
inductive bond is not appreciably magnet-
1zed by the propulsion current and that the
propulsion current traversing the winding
half 1n one direction and half in the other
will therefore be non-inductive as far as the
propulsion current is concerned, but will be
Inductive to the track current that traverses
the winding 1 the same direction, so that
the bond may be used as an impedance for
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alternating 31011&11110' currents used in the | an alternatmo curl-ent tr msmlsswn system

track circuits. -

The foregoing, it will be seen, is directed
more particularly to the arrano‘ement -of
the track in the return path or “conductor
of power circuit whereby the propulslon
current flows along it yet it is divided into

insulated sections to form the block or track
sections of the signaling system.

In Iig. 2, it will be understood that only
one rall Of the track is available for the

-return of the car propulsion current.

- 15

20 T

rallway s1gnals aTe preferably of any of the

I will now proceed to describe the signal-
Ing system.

S St ete.,

designate rallwmy signals for

controllmﬂ the movements of cars or trains
into and alon@ the block sections.

~ one railway 51gna1 is provided for each block
~ section.

"As shown,

Of course, other arrangements of
railway signals may be used, accordmg to
the type of signaling system employed The

 automatic types well known in the art.

25
30
35

40

45

- Kach railway signal comprises a signal de-
vice § preferably in the form of a semaphore

and an operating mechanism. The oper-

nal device from ome position, enemlly

position, when no car or train is in a block
section. When g car or train enters g block-

section the signal device automatmﬂly MOovVes

to 1ts danger position.  This operation is

well understood and the movement of the

signal device 1s automatlcally controlled by

a car or train through relays which are in-
cluded 1n track circuits forming pa,rt of the

signal system. The track 01rcu1ts and the
apparatus used therein form an essential
part of my invention. .

Kach block section is. promded w1th a
track circuit which, as usual, comprises a
source of current, a relay and the rails of
the block sectlon or portions of them. I

- preferably employ an alternating current

i each track circuit and of a frequency
“higher than the alternatmfr current used for

o pmpulsmn purposes.

50

T designates transformers, one bemg pro- |
vided for each track 011:'01,11t for supplying
‘the "alternating 81g11a11n0‘ current to the

track circuits.

55

60

R designates relays, one bemg promded
tor each tra,ck circult. Iach relay comprises

a field or stationary coil 7, and an armature
or movable coil 7 Wthh of course, is ro-

tatably mounted within the maﬂnetlc
set up by the coil 7.

ield
The relay for each

track circuit 1s arranged to have one coil

-connected across the trackway, and in the

5

drawings I have shown the armature coils #*

of the relays connected across the rails of the
track circuits..

la,ys are conneeted across 51gm11ng mams of '

-The other coils 7 of the re-

track rails.

about to be described.

D designates a suitable motor, the arma-
ture of which drives two altelnatllw cur-
rent generators I, F, which generate “alter-
natlno currents of the same frequency.
Their armatures are shown as being coupled
together, an adjustable couplmn* ¢ being
prefel qbly employ(,d in order that the proper
phase relations will be maintained in the
currents in the field and armature windings
of the track relay R. o

Referring now more p.‘-jLI‘thlll&I‘lV to I‘lﬂ‘.

1, e*, ¢?, designate the mains extending from

the ﬂenelatm K, and f*, f* the mains ex-
_tendmn' from the generator F. The track

circuit tr ansformers T have their primaries
connected m multiple across the mains f*, f°
and thelr secondaries in multiple across the
T* designates transformer, the
windings of which ha ave, preferably, a step—
down ratio. The prmnw windings of these
transformers are connected in multiple
across the mains e', ¢2, while their second-
aries are connected with the windings 7 of

‘the relays R. The secondary WmdmO'S of
ating mechanism is employed to move the |
~ sign
- its horizontal (danger) position to an in-

these tra,nsfmmers may also be used to Sup-
ply the necessary operating current for the

‘signal operating mechanisms of the railway

clined position, and hold it in such inclined | signals.

In Fig. 2, instead of having two independ-

ent sets of mains, e, @, fl 2, but three

malins are employed one ¢* being common to
both generators. Otherwise the arrange-
ment of the parts and apparatus is the same

as in Kig. 1

1t wﬂl be seen from the foregoing that
the signaling currents in the tr ack cucults

are Supphed from one generator and the

currents for the Wmdmos r of the relays are
supplied from a second ogenerator, and that
there 1s no possibility of the current Sup-
plied to the track circuits, and therefore the

coils 7%, In any way reaching the coils 7.

Nor is there any way for any other current
due to any unbalancing of any kind of cur-
rent, especlally ‘l,ltellliltlll
1ent affecting the coils 7. As the relays R
are of a type requiring the same kind of
current in both coils # and 7* to produce a
motor torque of the armature it will be seen
at once that this type of relay, being com-
paratively cheap to construct, can be used in
systems where there 1s hkely to be an un-
balancing of the car propulsion current in
the tr ack rails, provided, of course, that
there is no way m which the unbalanced cur-
rent can aflect both coils » and #' simul-
taneously. This is only made possible by
keeping the apparatus or devices for supply-
ing the current to one of the coils (coils 7r)
entirely separated from the track rails.

Having thus described my invention, what
I claim as new is:

1. In a signaling system for railways, the

propulsion cur-
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combination with the track circuits formed
m part by the rails of the railway, a trans-
former for each track circuit, a relay for

each track circuit comprising a field coil and

an armature coil, one of which is connected
across the rails of its track circuit, an alter-
nating generator for the transformers for
the track circuits; a second alternating
generator Tor the other coil of the respective
relays, driving means for said generators,
and an adjustable coupling betweén the two
generators. |

2. In an electric railway system, a source
of power current of one character, vehicles

operated thereby, a circuit for said power

current comprising two conductors with
which the cars make moving contact, one of
which 1s formed by the track; track circuits

3

formed in part by the rails of the railway,
a transformer for each track circuit, a relay
for each track circuit comprising a field coil
and an armature coil, one of which is con-
nected across the rails of its track circuit, an
alternating generator for the transformers

for the track circuits; a second alternative

generator for the other coil of the respective
relays, driving means for said generators,
and an adjustable coupling between the two
generators. '

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

' JACOB B. STRUBLE.

Witnesses: _

M. D. Hanrox,
W. H. CADWALLADER.

il

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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