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- 'UNITED STATES

' LOUIS H. THULLEN,

_N&L_jszs,veéz‘s'.j ~ _
' Appljéa.tion flled February 65,1804,

. s wll whom it ay concern: S
" .. .Beit known that I, Louvis . THULLEN, a
citizen of the United States, and a resident of

- .. Bdgewood, in- the county of Allegheny and
5 -State.of Pennsylvanid, have invented certain

.. new: and: useful -Improvéments-in- Railway

_Signaling Systems, of which the following is &
‘specification. . o N
;» My invention relates to a signaling system,

to.:and is:particularly ddapted to railways over

. which electric ‘cars are propelled, the motive
.power forthe motors of which is alternating
‘current and-with'a réturn for the propulsion-
. current through therailsor a;rail. * -+~ -
15 . Lwill.describe-a railway sighaling system
.. émbodying my invention and then point out
i thenovel features thereofin claims: = ¢
. -, Inthe accompanying drawings, Figure 1'is
a diagrammatical view of a portien of.an elec-

20 t¥ic railway having ‘my invention applied
" thereto. Fig. 2 is a view similar.to Fig. 1,.

" "but showing a modification of my invention.
Tig. 8 is a view similar to Figs. I -and 2, but

showing another modification of my inven-

25 tion. . . - . oo
~'Similar letters of reference designate corre-
" . sponding parts. in all the. figures of "the

drawings. .. . L o
- D designates arailroad, one-of the rails d of

30 which is electrically continuous throughout

" its length, while the other rail d’ ds divided
' into sections, which sections are 'suitably

.insulated from . one another. . Preferably

- each insulated section will be of a length
35 equal to what may be termed a block-sec-

“Ltion.” In ‘the drawings I have shown two

such sections I’ D? and portions of two adja~
cent block-sections D? and D*. o
' K’ 'designates railway-signals, one ‘being

40 provided for each block-section. Each rail-
" way-signal preferably comprises a signal de-
. vice K in the form of a semaphore and a suit-

“able mechanism by which the semaphore K
may bé moved from one position of indica-

45 tion to -another. " The mechanism of each

railway-signal may be any design; but it will
preferably be electrically controlled. - . -

Each
comprises a closed track-circuit, which closed

50 track-circuitincludesa source of electrical en-

ergy, ‘a portion of both track-rails of .the
block-sections, and a _translating device. In
the present invention the source of electrical
energy is preferably a battery E, which sup-

55 plies direct current to the track-circuit. The

translating device may be any design, and, as

' Specification of Lettérs Patent. S

lock-section. D, D/, and D?, &e.,

“cluding alternating current
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‘here shown, consists of an ordinary relay H,
the armature & of.which controls a local cir-
cuit, including cofitact-points N.and the elec-
trically-operated “controlling mechanism of
‘the railway-signal. It will be understood
that if-the continuity of the closed traeck-cir-
cuitis complete or the track-rails included.in

| the circait are not bridged by the wheels and

‘axle of a car or cars the current will flow
from the battery E to energize the translat-
1ing device H, which closes the contact N, and

thereby close the'circuit of the electrically-op-.
erated device of the signal mechanism,  Un-~-

der ‘the foregoing ‘condifions the railway-
semaphore will be in.thé ‘‘clear’"or “safety”
“position of indication, and should any condi-
‘tion: éxist other than thase heretofore stated
the semaphore will be moved or will move to
the “dangei”’ position of indication.

A designates a conductor which is connect-

" Patented June 19,1908,
Renewed May 10,3906, SorialNo.316,000.
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ed with oné pole of alternating-current gener- - ~
ator B, the other pole of which is connected ., .
with the continuous rail  of the railroad. .-~

- E’is a diagrammatical representation of an -
electric car provided with a trolley which isin

contact with the conductor A; which may be -

‘either an overhead wire or a third rail.

Ttwille

be seen that a circuit from the generator is

supplied the motor in the car E’ through the
trolley, and the return for the propulsion-
.eurrent will be particularly through the

track-rail d, though paths are provided by .

which. any propulsion-current in the insu-
lated sections &’ may reach the rail d, so that,
in effect, the return will be through both of
the track-rails. - - e

8’5
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" In order that the propulsion-curfent may .

not affect the translating device H, I prefer-
ably include.means in’ the closed. track-cir-

of alternating current reaching the translat-
ing device, thereby causing it to be energized,
especially at times when it should be deén-
ergized. . The means which I emgloy -are
preferably an inductive winding G. . This

95
cuit which will prevent a’‘sufficient quantity -

foo -

winding may be in the form of an iron core :
with either a closed magnetic circuit or with

an open magnetic cireuit, or it may be used
without a core. It will be understood that I

‘do'not limit myself to any particular form of

inductive winding or to any particular means.
for excluding alternating current from the

10'5 K

translating device, as it is withm the scope

means for ex-~

of my invention to employ an
5 ' gom the trans-

110

lating device. The object of this winding is
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25 magnetic - saturation of this core.

40 rails can be used for the feturn of the

45

2 .

to eliminate as much as possible all alter-
nating current traversing the track-circuit
from reaching the translatin device. The
inductive winding being of low ohmic re-

5 sistance offers very little resistance for the

passage of direct current to the translating
device. A

F designates a resistance included in the

" closed frack-circuit for the purpose of limit-

10 ing the amount of current flowing through

the battery E when the two rails included in

the track-circuit are short-circuited. ‘
Referring now to Tig. 2, the inductive

winding G is provided ‘with a second or dif-

15 ferential winding G’, which embraces the

core g of the inductive winding. The in-
. ductive winding G’ is in multiple circuit with
the battery E. ~ The purpose of this differen-

tial winding G’ is to neutralize the magnetit’
20 getion of the direct current on the iron core

of the inductive winding. The direct cur-
. Tent passing through the inductive winding
‘G has a tendency to magnetize the core to
considerable extent, thereby causing hi h}cla'r
e
higher the saturation of the core the greater
amount-of alternating current there will be
traversing this inductive winding, which, -as
hereinbefore stated, counteracts the magneti-

30.zation of this core by the direct current,

‘thereby keeping down the alternating cur-
rent which might traverse this coil the fowest
. possible amount.

- InTFig. 3 instead of the resistance F,Iem-

ploy an inductive resistance ¥’, the purpose
of which is to
the track-circuit for traversing the battery of
that track-circuit.

It will be understood that both the track-
ropul-
sion-current, and wherever in the claims I
have used the word.“rail”’ I do not wish to
belunderstood as being limited to only one
rail. o .

What I claim for my invention is—

1. In a signaling system for use on electric
railways employing” alternating current as
motive power and a rail for the return there-
of, the combination of a series of block-seo-

5o tions, a closed track-circuit for each block-

section whichincludes a portion of both track-
rails, a source of direct current for each
s tratk-circuit, a translating device included
in each track-circuit, and an inductive wind-

55 ing included in the track-circuit for prevent-

mg alteérnating current, effectively operating
the translating device. ,
2. In a signaling system for use on electric

railways employing alternating current as

prevent alternating current in

828,648

motive power and a rail for thé retuir there- 6o

of, the combination of & series of block-sec-
tions, a closed track-circuit for each block-
section which includes a portion of both
track-rails, a source of direct current for each
track-circuit, a translating device included in

each track-circuit, an inductive winding in-

cluded in‘the track-circuit for preventing al-
ternating current. effectively operating the
translating device, and means for counteract-
ing the magnetization of the core of the in-

-ductive winding caused by the direct current

in the track-circuit. :
- 3. In a signaling system for use on electric
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railways employing alternating current as a -

motive power and a rail for the return there-

of, the combination of a series of block-see-
tions, a closed track-circuit for each block-
section which inciudes a portion of both
track-rails, a source of direct current for each
track-circuit, a translating device included in
each track-circuit, a. resistance included in
the track-circuit between the battery and the
rails, and means also in each track-circuit for
preventing alternating current effectively op-
erating the device.

4. In the signaling system for use on elec-
tric railways employin alternating current
as motive power, and the rail for the return
thereof, the combination of a series of block-
sections, a closed track-circuit for each block-
section including a portion-of both track-
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rails, a source of direct current for each track- -

circuit, & translating device included in each
track-circuit, an inductive winding included
in the track-circuit for preventing ‘alternat-
ing”current, effectively operating the trans-
lating device, and a second winding on the
core of the inductive winding, which second
winding is included in multiple with the di-
rect-current supfply for counteracting the
magnetization of the core of the inductive
winding caused by the direct current in the
track-circuit,. o

5. A signaling system for railways the
trackway of which s employed as a return
for alternating propulsion-current, a source
of alternating propulsion-current, a series of
track-circuits formed in part by the track-
way, a source of direct currvent for each track-
circuit, a relay for each track,-and an impe-
dance-coil in each track-circuit.

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

LOUIS H. THULLEN.
Witnesses: -

W. L. McDanizL,
Georee McCorMICK.
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