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To all whom it may concern:
- Be it known that I, Louis H. THULLEN; 1 citizen of |
~the United States, residing at Edgewood Park, in the

county of Allegheny and State of Pennsylvania, have
invented certain new and useful Improvements in Sig-
naling Systems for Railways, of which the follomng 18 &

- specification.
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My invention relates to slgna,lmg systems for rail-
ways and especially to railways, the track- rails of
which are included in and form part of the return path

- or conductor to the generator for the current emplcyed.

- for propelling motor cars along the railway.
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I will describe a signaling system embodying my in-

vention and then pomt out the novel features thereof in

cl aims.

The accnmpanymg dra,mng 18 4, dmgrammatmal rep-
I‘EEPIltatIOIl of a portion of an electric railway, the track
rails of which are divided by insulation to form block or

- track sections and are used as part of the return path or

20

conductor to the generator of propulsion current, and a

- signaling system applied thereto and embodying my
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invention.

Similar reference characters deslgnate corresponding
parts on thé drawing.

I have illustrated my invention in connection with
one railway track on which cars or trains travel in one
direction only. On double track roads the signaling
system is duplicated, due regard being had in regard to
economical installation, such as the reduction of the
number of wires, some wires being used in common.

My invention is also applicable to railroads on which

cars or trains travel in both directions.

Referring now to the drawing, A designates a portion
of a railway which is divided into sections X, Y, Z, etc.
These sections are generally termed “block or track
sections” and I will hereinafter refer to them as block
sections. These block sections are formed by insert-
Ing insulation ¢ in some form at determined points in
one or both of the traffic rails, one arrangement being
the equivalent of the other and both being well known
in the art. In the drawing I have shown insulation a
mserted in both of the traffic rails. |

z,x', designate the track rails of block section X, y, Y,
the track rails of block section Y, and so on.

A generator of current for propelling the cars, (one or

more and not shown), which may be either an A. C.

generator or a D. C. generator, is provided.
T designates a trolley or third rail connected with one

| pole of the power generator and extending along the
As the

rallway in a usual and well known manner.
trackrails of the railway, one or both, are to form part of
the return path or conductor for the propulsion current
employed for the motor cars and still contain msulation
to form block sections, I make provision for conducting
such current from the rails of one block section to the

two adjacent coils.
‘may be common to two adjacent coils.

complish by means of ﬁductlve bonds, located at the

insulated points which inductive bonds comprise a
core and a winding or windings surrounding the core,
‘the inductive bonds being of such construction and ar-

60

rangement 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 emploj; 18 de- |
scribed ‘and illustrated in my co-pending application
filed February 27, 1906, Serial No..303,155, and which

65

is dmgrammancally illustrated in my &Pphﬂﬂ-tlﬂﬂﬂ filed :

February 5th, 1904, Serial Nos. 192,145 and 192,146.

a laminated iron core which may or may.not have an

| These'inductive b{mds generally stated, each comprise

70

open magnetic: circuit and a winding of few turns. -
The ends of the winding are connected: with the two
rails of the block section, while a. conductor extends

from the middle of the winding and which conductor
18 arranged to be connected to the middle point of the

diagrammatically illustrated the bonds and thelr con-
nections.

B, B!, B?, B?, etc. designate thie bonds.

the core thereof which may have either a cloged or open

75
winding on an adjacent bond. In the drawing I have .

b designates '
80

magnetic circuit, depending upon conditions, and a

winding b! surrounding a leg of the core. Instéad of

one winding b* there may be two windings each of the -

same number of ampere turns on the same leg, elec-

trically joined together at adjacent ends to form in ef-
fect one winding. Insuch case the point at which they
are electrically ]omed 18 the middle pomt of the
winding. -

85

b* designates a conductor joining the middle points of

‘This conductor as will be seen.

' The rails, of
course, will be connected to the generator in the usual
and well known manner understood in this art.

rails will flow through the rails and winding of the
bonds back to the generator A. Tt will be seen that the

propulsion current in ifs passage through the windings:

of the bonds flows in at their ends and out at its middle
point or in at its middle point and out at its ends in re-
verse or opposite directions, the result being that the
core 18 not appreciably magnetized, so that the bond

may be used as a path of impedance for alternating

signaling currents which may be used in the track cir-
cuits. This has been all set forth in my applications

hereinbefore referred to, Serial No. 192,145 and 192,146,

90

Thus -
1t will be seen that the current taken fmm-_the, feed con- .
ductor T and after passing through the car motors to the

95
100
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The foregoing, it will be seen, is directed more par- -

ticularly to the arrangement of the track in the return

path or conductor of power circuit whereby the propul-
sion current flows along it, although it is divided into

insulated sections to form the block or track sections of
adjacent, around the points of insulation. This I ac- { the signaling system.

110
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~illustrated. A typeof railway signal which may be em-
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My present invention relates to a signaling aystem for
a railway of the type herein described, though my in-
vention may be used on railways the track rails of

which are not used as conductors for propulsion cur-.

rent, as for example, steam railways. 1 have illus-

‘trated what is known in the art as a “home and dis-

tant” signaling gystem, a home and a distant signal be-
ing located at the same point, on the S20€ post or sup-
port and one above the other. |
S, St etc. designate railway signals, each comprising
“home ” semaphore signal and a ‘““distant” semaphore

signal.  Such railway signals are diagrammatically

ployed is that illustrated in U. 8. Patent No. 611,943,
eranted October 4, 1898, to J. G. Schreuder. Asis well

understood in such signaling systems, the home sema-

- phore and distant semaphore must at times give di-

20

ferent indications. For example, a train entering and

proceeding along block section Y, will, when it enters
the block section, automatically cause the home and

~ distant semaphores of railway signal S to move to their

29

semaphores of railway signal 8 will remain in thelr
horizontal or danger position. When the car or train

~ enters block section Z, it will automa,tlcally cause the
~ home and distant semaphﬂres of railway signal S! to

30

 maintained in its horizontal position.

35

40

move to their horizontal or danger positions. After the

car or train has passed out of block section Y, the home

ﬂemaphore of railway signal S is moved to an inclined
or its safety position while the distant semaphore 18
After the car or
train. has moved out of block section Z into the next
and succeeding block section, the distant semaphore of
railway signal § is moved to its inclined position. Of
course, the car or train on entering the block section
succeeding Z will automatically cause the home and

~distant semaphore of the railway signal for that block

section to move to their horizontal positions, and atter
the home semaphore of railway signal 5, after the car

“or train has left block section Z will be moved to its 1n-

clined position while the distant semaphore will re-

[

“horizontal or danger poaition So long -as the car or
train or any portion of it remains in block section Y the |

- main’ in its horizontal position. Thus it will be seen

45

that a train entering one block section automatically
causes the home and distant semaphores of the railway

- signal loca,ted at the entrance end of the block section

© block section and entering the next succeeding or sec-

05

60

- cireuits the source of current of the signaling circuit

to move to their positions; the train after leaving that

ond block section permits of the home semaphore being
moved to its inclined position; and after leaving the
said next or second block section and entering the next
succeeding or a third block section permits of the dis-
tant semaphore of the first mentioned block section be-
ing moved to its inclined position. The fofegoing
movements of the several semaphores of the railway sig-
nals occur in order as the train moves into and out of the
several block sections.

The movements of the semaphores are controlled
automatlcally through the action of the car or train on
signaling circuits formed in part by the track rail, a sig-
naling circuit being prowded for each block section.
A car or train entering a block section shunts or short

for that black section from the translating device or

65 relay 80 that the relay as 1 shall heremafter term 1113, |

| zontal positions.

armature coil 7!.

868,302

~will act to open a local circuit or circuits of a railway
signal and permit the semaphores to move to their hori-

section and into the next, it shunts or short circuits the
source of current of the s:tgnalmg circuit for that block
section from the relay, as it did in the other block sec-

section to move to their. horizontal position.

to its horizontal position actuates a ‘‘pole changing de-

vice” to effect a change in the direction of flow of signal-

mg current in a part of the relay circuit, which change

in direction of flow affects the relay of that signaling cir- -
The pre--

cuit to have it operate in a certaln manner.
ferred arrangement, is that when no car or train is in a

block section the relay of that block section closes the

local circuits on the opéerating mechanism of the home

and distant aemaphores the signaling current of the

When s train moves out of that block

70

‘tion and permlts the semaphores for the said next block -
The
home semaphore of the next or second block in moving |

79

80

signaling circuit energizes the armature and field coils .

of the relay to produce lines of force so as to produce a

turning movement of the armature in one direction rela-
tively to the coil; when a car or train is in the block sec-
tion the algnalmg current of the signaling circuit of that

85

block section is shunted or short-circuited and the relay . E

is deénergized, in which' case the armature of therelay

‘moves or is moved to such position as to open both local
circuits of the home and distant semaphore; when the-
car or train moves out of that block section and into the

90

next, the flow of current in the armature coil, or it may .

be the field coil, of the relay of the relay section just
vacated by the car or train flows in a reverse direction,
thereby producing a reverse movement of the armature
relatively to the field to close only the local circuit of
the home semaphore.
of the current is préfembly accomplished by what 1s
termed in the art as a “ pole changing device” which
is mechanically connected with the home semaphore
of a railway signal.

I preferably employ an alternating current in each
slgnalmg circuit, and in the event that alternating cur-
rent is used for propulsion purposes the A. C. of the
track circuit may be of a different frequency or phase

95

The reversal in direction of flow

100

105

or both from the phase and frequency of the propul- =

sion current or when A. C. is used for propulsion pur-
poses I may use direct curreat in the signaling cir-
cuits. In ‘any event, the relay or translating device

110

is constructed to respond.only to control its signal to

the signaling current. A generator for alternating sig--

naling current (not shown) is provided.

p, p', designate conductors extendmg therefrom
along the line of railway. | |

Q, designates a step-down tranaformer one being pro-
vided for each block section. These transformers are-
for supplying alternating signaling current to the track
circuits of the block sections, and preferably the trans-
former for each block section will be located at about .
the middle point of the signaling circuit of the block

115

120

section, so that it will supply alternating signaling cur-

rent to both ends of the signaling circuit.

'R, R, ete. designate translating devices or, as I
shall heremafter term them, ‘“relays.”’ -Each relay as
shown, comprises a field coil 7 embracing a field and ah
The field coil is energized by cur-
rent from one end of the signaling circuit and the ar-
mature coll from the other end of the tra,ck circuit and

128
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_-caror train in any block section the home and distant.
- semaphores s, s! of the various railway signals will be in

60
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preferably through a step-up transforming device, here | their
shown as a transformer and designated M, and through

a pole changing device P. |

Each relay R, R, is of a type which requires cur-
rent in both its armature and field coils simultaneously
to produce a turning movement of the armature rela-
tively to the field. When the direction of flow of cur-
rent is reversed in either of the coils there is 2 reverse
movement of the armature relatively to the field. This
type of device is well known in the art. The armature
coll of each relay carries an arm 72 which 1s movable
between front and back contacts. Preferably the three
front contacts are included in the local circuits of

~both the home and distant semaphores, and the two

back contacts are included only in the local circuit of
the home semaphore. The arrangement of these local
circuits are well understood and may be arranged in
any desired manner. It will be seen, therefore, that
the relay, when the arm 2 is against its front contacts
the local circuits of the home and distant semaphores
are closed, when moved against its back contacts only
the local circuit of the home semaphore is closed, and
when not on either its front and baclk contacts both
local circuits are open. | -

A signaling circuit may be traced as follows, taking as
an example the signaling circuit of the block section Y-
Starting from one terminal of the secondary of the trans-
former Q, one half of the signaling circuit is wire 1,
track rail y, wire 2, field coil 7 of relay R, wire 3, track
rail y', and wire 4 to the other terminal of the trans-

former. The other half of the signaling ecircuit from the

secondary of the transformer, is wire 1, track rail y, Wire
9, primary of step-up transformer M, wire 6 to track rail
y* and wire 4. The secondary winding of the trans-
former M includes the armature coil 7', and the circuit
may be traced asfollows: From one terminal of the wind-
Ing it is wire 7, an arm 8 of a “‘pole changing device " P,
wire 9, coil r!, wire 10, 2 second arm 11 of the “‘pole
changing device” P, and wire 12 to other terminal of

secondary winding. The arms 8, 11, of the ‘“pole

changing device” P work between contacts 13, 14, 15
and 16, the contacts 13 and 16 being joined by a wire
17. The *““pole changing devices” P, or as they are
some times-called “pole changers”, are well under-
stood in the art and I will not, therefore, specifically
describe any particular construction. Their function
1s to reverse the direction of flow of a current. In the
present invention they are employed to reverse the
flow of direction of the alternating signaling current in
the coils 7! of the relays R, R!, etc. Tt is obvious that

“the armature coil can be connected directly with the

track rails instead of the field coil. In this event the
direction of flow of current will be reversed in the field
coil through the pole changing device. |

The operation of my invention is as follows: With no

their inclined positions of indication, and the arms 72 of
each of the relays will be against their front contacts,
thus keeping closed the local circuits. The pole
changers P of each block section will be in the position
occupied by the pole changer P of block section Y.
Assume now that a car or train has passed from block
section Y to blocksection?. In entering block section

Y both semaphores of railway signal S were moved to |

e

3

horizontal positions of indication, due to the
wheels and axles of the car or train acting as a shunt or

shorf circuit for the transformer Q. (This condition is.
Ulustrated in block section' Z.) As the car or train en-

tered block section Z, both semaphores of railway signal
S! were moved to their horizontal positions, and as the
car or train moves out of block section Y, current from
transtormer Q of block section Y will again act to ener-
gize, the coils r, ! of relay R, but as the position of the
pole changer P of block section Z has heen changed, the
direction of the flow of current in the coil r! of relay R
will be changed so that it will flow in the Opposite or re-
verse direction and hence produce a reverse turning
movement of the coil 7' of relay R. This reverse move-
ment of the coil 7' throws its arm 72 onto its back con-
tactsand only closes the local circuit on the home sema-
phore. Assoon as the train leaves block section 4, the
home semaphore s of railway signal S! will be moved to
its inclined position (for the reasons set forth in connec-
tion with home semaphore s of railway signal S) and in

doing so the pole changer is again operated to again

change the direction of flow of current in the coil 7 of

' relay R. Thislagt change in direction of flow of current

causes the coil 7! of relay R to move to throw its arm 12
against its front contacts and thus close both local cir-

cuits of the semaphores of railway signal S. As the car -

or train moves along the railway through the successive
block sections the devices of the system operate In the

-manner hereinbefore described. It will be seen, there-

fore, that the direction of flow of signaling current in the
track rails is always the same, but that the direction of
flow of current in one of the coils of the relay is changed.

What I claim as my invention is:

1. In a railway signaling system, the combination of a
series .of block sections, a home and distant semaphore and
operating mechanism located at the entrance end of
each Dlock section, and a signaling circuit for each block
section including a source of alternating signaling current

located at albout the middle of the signaling ecircuit and

a relay which comprises a field coil and an armature coil,
the armature of said relay conmtrolling the positions of
the home and distant signals of its block section. |

2. In a railway signaling system, the combination of a

series of block sections, a home and distant semaphore and

operating mechanism located at the entrance end of each
block section, a signaling circuit for each block section
including a source of alternating signaling current lo-
cated at about the middle point of the. signaling circuit

.and a relay which controls the positions of said . sema-.

Phores, said relay comprising a field coil and an armature
coil, and means operated by the movement of a home sema-
phore to reverse the direction of flow .of current in one of
the coils of the relay. o

3. In a railway signaling system, the combination of a
series of block sections, a home and distant semaphore
and operating mechanism located at the entrance end of
each block section, a signaling circuit for each block

{ section including a source of signaling current located at

about the middle of the block section and a relay which
controls the positions of said semaphores, said relay com-
prising a field coil and an armature coil both of which
coils are energized from the current in the signaling
circuit for controlling the positions of the home and dis-
tant semaphores of its block section, and means. for
reversing the direction of flow of current in one of the
coils. - ‘

4. In a railwaf signﬂliug system, the combination of a |

series of Dblock sections, a home and distant semaphore
and operating mechanism located at the entrance end of

each hlock section, a signaling ecircuit for each block
section including a source of alternating signaling current:

located nt 2hout the middle point of the signaling cirecuit,
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‘block sections, a home and distant semaphore

%

and a relay which controls the
phores, said relay comprising a field coil and an armature

coil, said coils being energized from the current in . the

signaling circuit, and means operated from a home s€ma-
phore for controlling the direction of flow through one of
the coils of the relay.

‘5. In combination with a railway the rails of which are

employed as a return for the propulsion current for the
motor cars traveling along the railway, a signaling sys-
temm for said railway having in combination a series of

block sections, a home and distant semaphore and operat-

ing mechanism located at the entrance end of each block
section and a signaling circuit for each block section, in-

cluding a source of alternating signaling current located
‘at about the middle point of the signaling circuit, and a

relay comprising
relay controlling the positions of the
gignals of its block section.

6. In combination with a railway the rails of which are
employed 48 a return for the propulsion current for the
motor carg traveling along the railway, a signaling system
for said railway having in combination a series of Dblock
sections, a. home and distant semaphore and operating

a field coil and an armature coil, said
home and distant

_mechanism: located at the entrance end of each block sec-

tion, -2 signaling circuit for each block section including
a source of alternating signaling cirrent located at about
the middle point of the signaling circuit, and a relay
which controls the positions of said semaphores, said relay
comprising a field coil ‘and an
being energized from the current in the signaling circuit,
and means operated from a home semaphore for control-
ling the direction of fiow through one of the coils of the
relay. :

7 In combination with a rallway the rails of which are
employed as a return for the propulsion current for
the motor cars traveling along the railway, a signaling
system for said railway having in combination a series of
and operat-
ing mechanism located at the entrance end of each Dblock
section, a signaling cireuit for ench block section including

positions of said sema- |

coils being energized from the current in the
circuit, and means cperated from a home semaphore for.
controlling the direction of fiow through one of the colls
of the relay by reversing the current taken from one end

for said railway having in combination” a

armature coil, said coils

868,302

a source of alternating signaiing current located at about
the middle point of the signaling circuit, and a relay
which controls the positions of said semaphores, gaid

relay comprising a field coil and an armature coil, said
signaling

of the signaling circuit. -

8. In combination with a railway, the rails of ‘which are
employed as a return for the propulsion carrent for the
motor car traveling along the railway, a signaling system
series of block
sections, a ‘home and distant semaphore’ and operating
mechanism located at the entrance of each block section,
a signal cireuit for each Dlock . including a source of

alternating current located about the middle point of the
operated by energy taken

signaling circuit, and a relay
from both ends of the block section
uitlizing the
one membef of the relay to operate the distant signal. .

and a means for

9. In combination with a railway, the rails of which are

employed as a return for the propulsion current for the
motor car traveling along the railway, a signaling system
for said railway having in combination a series of block

sections, a home and distant semaphore and operating

mechanism located at the entrance of each block section,

a signal circuit for each block including o source of alter- -
the middle point of the

signaling circuit, and a relay operated by ‘eunergy taken

nating current located about

from both ends of the block section and a2 means for util-
izing the wires traversed by the current that traverses
one member of the relay to operate the distant signal,
by reversing the direction of flow through said wires. -

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

Witnesses :
D. J. MCCARTHY,
W. IJ. MCDJ\NIF}L.

wires traversed by the current that traverses

LOUIS IL. THULLEN.
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