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To all whom iv may concern.: |
Be it know= that I, FreD LAcroIx, a citi-

zen of the United States, and a resident of

San Antonio, in the county of Bexar and

State of Texas, have invented certain new

and useful Improvements in Electrical Signal
Slystams, of which the foliowing is a full,
clear, and exact description, such as will en-
able those skilled in the art to which it apper-
tains to make and use the same, reference be-
ing had to the accompanying drawing, form-
ing a part of this specification, '
he invention relates to improvements in
electrical systems whereby the position of a
tralin anywhere between the eng
can be ascertained at either terminal, .
In carrying out the invention a normall
open electrical circuit is provided whiﬁh.-wiﬁ
be closed by a conducter, such as the wheels
and axle of a locomotive, electrically con-

necting the two rails of the track. e cir-

-, cuit 1s divided into sections of different re-
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- electrically continuous from one end of the |
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- tions being bonded in an

5O

sistanees, and at the terminals of the circuit
are Indicators, such as voltmeters, for deter-

‘mining the resistance offered by the circuit

to the passage of the current. ¥Kach section
of the circuit has a fixed resistance different
from the resistances of any other section.
When the circuit is completed through a par-
ticular section by the wheels and axle of a
car or engine, by observing the indicator
gisters the resistance of that particu-
lar section the location of the train can be
determined from either end of the track.

The invention consists in the novel con-

struction, combination, and arrangement of
parts, such

L

The figure of the drawing is a diagram-
matic view of an electrical signal system em-
bﬂdﬁing the invention. | :

The railway-track A has one of its rails ¢

track to the other, the ends of the rail-sec-
y suitable manner,

as at a’. The other rail a is divided bv the

1nsulating-breaks ¢* into sections or blocks

B’B*B®. Extending along the track are the
electrical conductors C and D. The con-
ductor C is connected at intervals with the
sections or blocks B/ B* B? by the resistance-
coils C’ C? C?, respectively, and the conductor

D is also connected with the said blockporsec--

as will be hereinafter fully de-
seribed, pointed out in'the appended claims,
‘and illustrated in the accompanying drawing.

| tions by the resistance-coils D’ D? D3, respec-
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|

s of & track

tively. Each one of the sections or blocks B’
B* B?, through its respective coil ¢V, C?, or Cs,

55

has a fixed resistance when the circuit IS com-

pleted through such section and the con-
ductor C, which resistance is different from
the resistances of the other sections connect-
ed with such ¢onductor., For an Instance,
the resistance of the section B’
conductor C to the left end of the system
may be one huyndred ohms, of the section
B? seventy - five ohms, and the section B®

fifty ohms. Also each one of the sections
or blocks B’ B? B?, through its respective coil
D', D? or D? has a fixed resistance when the.

circuit is completed through the conductor
D, which resistance is different from the re-
sistances of the other sections connected
with the conductor D. For an instance, the

resistance of the section B’ through the con-

ductor D to the right of the system may be

fifty ohms, of the section B? seventy- five
ohms, and the section B* one hundred ‘ohms-
It is to be noted that the variations in the re-
sistances of the members as they are grouped
on either conductor C or D is considerable to
allow for'gny mi
resistanceg that may be brought
weather conditions and other catises.
different..resistances of the several sections

about by

methods of calibration.
At the opposite ends of the track A are the

shunt-wound dynamos E and F,respectively.
In circuit with the shunt or field coil E’ of the
dynanio E are the rail A and the conductor C,
and in circuit with the shunt or field coil F”
of the dynamo F are the rail @ and the con-
ductor ﬁ'n An elﬁctriF bridge G connects the
rail @ with the rail a*.

the bridge G, the conductors C D, and the re-
sistance-coils ¢’ C? C* and D’ D? D? the shunt

or field coils of the two dynamos are connect-

ed in series, so as to form one long shunt
across the entire circuit. ‘
G forms a connection between the rails ¢ and
a®, so that the circuit of the field-coils of the
dynamos will always be closed. The resist-
ance of the bridge is such, however, that but
hittle current would pass through the same
should the wheeis_an(f) axle of a car make the
connection between the two rails. -

Interposed in the main circuits E?* and I

of the dynamog E and F, respectively, are the

The electric bridge
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voltmeters 57 and F3, respectively. As the

field or shunt coil E/ of the dynamo 1 1s con- |

nected with the conductor C, the voltmeter

F3 will indicate the resistance offered to any’

current that may pass through any one of the
cections or blocks corinected with said con-
ductor C should a section or block be elec-
trically connected with the rail a. Likewise
ihe voltmeter F? would indicate the resist-
ance offered to an
through any one of the blocksor sections con-
Dected with the conductor . As the resist-
ance of each section on either conductor 1S
known, the particular section that may be in
olectrical connection with the rail a can be
ascertained by observing the resistance indi-
cated by either voltmeter. Owing to the
completion of the circuit by the bridge G,
(here will be a constant flow of the current at
a low voltage through the circuit when there
are no cars on the track.  This will cause a
shight deflection of the needles of the voltme-

ters at the ends of the circuit, and: conse-

can always be determined if the

circuit is in working order. The pomnt at

which the needles stand ,undersucﬁ condi-

tions can be made the zero-point of the volt-

meters. Should the needles drop below that

Eoint, they would indicate that the circust
ad been broken.

quently it

The operation of the system is as follows: |

As shown in the drawing, the wheels and
axle H are on the section B’ and form an elec-
trical connection between the rails a and a?.
The current from the dynamo E will pass
from the conductor (', through the coil (¥, the
rajl a?, the wheels and axle H, the rail ¢, and
back to the dynamo. As the resistance of the
section B’ through the conductor € and the
ptermediate connections 1s one hundred
ohms, the voltmeter E* measuring such a re-
sistance will indicate to the observer at the
left-hand terminal of the track that the train
is on the said section B’. TLikewise with the

voltmeter F? the observer at the right-hand
¢orminal can also ascertain the position of the

train. With the wheels and axle H electric-
ally connecting the rails a and o at section B
the current from the dynamo T and the rall a
will pass through the wheels
rail a?, thence through the coil D’ and the
conductor ) to the dynamo. The resistance
of the section B’ through the conductor D
and the intermediate connections with the
dynamo F is fifty ohms. The voltmeter F°
showing such a measurement will indicate to

the observer at the right-hand terminal that

the train is on .section B.. In this-manner
the position of the train on any other one of
the sections can be ascertained. o
While the hereinbefore—described embodi-
ment of the invention is the preferred one,
yet it can be departed from to a considerable
extent without departing from the spint of

the invention.

current that might pass

and axle to the

|

|

|
|

cireuit to divide the same

814,302

‘Having described my invention, I claim—

1 In an electrical signal system, a rallway-

track, a source of electricity, a circult con-
Lected with said source of electricity and ex-
tending along said track, bridging-coils 1nter-
posed
came into blocks of different electrical resist-
ances, means movable along said track and
operating to close said circult through sal
blocks, and resistance-indicating mec
operated by a current passing through said
circuit, _

2. In an electrical signal system, a railway-
track, a source of electricity at each end of
said track, a circuit common to both sources
of electricity and extending along said track,

- bridging—coi]s,interposed at intervals in said

cireuit to divide the same into blocks.of dif-
ferent electric resistances, means movable
along-said track and operating to close said
cireuit through said blocks, and a resistance-
indicating mechanism at each end of said
track and operated by a current passing
through said circuit. |

3. In an electrical signal system, a rallway-
(rack with one of its rails electrically continu-
ous and the other one divided by insulating-
hreaks into blocks, a source of electricity con-
nected with said continuous rail, a conductor
extending along said track and connected
Vi T source of eleetricity, bridging-coils
connecting said conductor with the blocks of
the divided rail to form blocks of different
electrical resistances, means
said track and operating to complete the eir-

it between said rails, and a resistance-indi-

cating mechanism operated by the current
passing through the completed circuit.

4. In an electrical signal system, arallway-
track with one of its rails electrically continu-
ous and the other one divided by insulating-
breaks into sections, a source of electricity at

each end of said track and connected with.

said continuous rail, separate conductors ex-
tending alongsaid track and respectively con-
nected with each source of electricity, bridg-
ing-coils connecting the

of different electrical resistances, means mov-
able along said track and operating to elec-

trically connect said rails to complete the cir-
cuits through: said conductors, and a -Tes1st-

‘ance-indicating mechanism eﬁerated by the

current passing through eac
pleted circuits. _ | .

5. Inanelectrical signal system, a railway-
track, a dynamo, a circult connected with
said dynamo and extending along said track,
bridging-coils interposed at intervals in said
into blocks of dif-
ferent electrical resistances, means movable
along said track and operating to close sald
circuit through said blocks, and a resistance-
indicating mechanism connected with said

of _ the com-

| dynamo.

anism

movable along

sections of said di-
' vided rail with said conductors to form blocks'
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6. Inan electrical signal system, a railway-

track with one of its rails electrically con-
tinuous and the other one divided by insu-
lating-breaks into sections, a dynamo with

its field-coil connected with said continuous
rail, a conductor extending alon

and connected with the n{ﬁ
nanio, bridging-coils connecting said con-
ductor with said divided rail to form blocks

of different resistances, means movable on

said track and operating to complete the cir-
cuit, and a resistance-indicating mechanism
connected with the main eircuit of said dy-
namo. ' '

7. Inan electrical signal system, a railway- |
track with one of its rails electrically con-
- tinuous and the other one divided by insulat- |
~ ing-breaks into sections, a d
end of said track with its field-coil connected
with said electrically-continuous rail, sepa-|

amo at each

rate conductors respec
the field-coil of each dynamo and extendin
along said track, bridging-coils connecting

electrical resistances, means movable along
said track and opérating to complete both
| res ' mechan-
1sms respectively connected with the main
cireuit of each dynamo. o

~ 8. Inanelectrical signal system, a +rﬂ.'-'ilwa!.}’— ;

track, dynamos at opposite ends of said
track and having a circuit common to both;

bridging-coils interposed in said circuit*to |

form blocks of different resistances, means
movable on said track and operating to close
sald circuit through said blocks, and a resist-
ance - indicating mechanism connected with
each of said dynamos.

- 9." In an electrical signal system, & railway-

ends of said track and having their shunt-

coils connected in series and extending |

across the entire circuit, bridging-coils inter-
E{Jsed. in the circuit formed b

yetween the shunt-coils of -tg
formin
1novab§
said shunt-cireuit through said blocks, and a
resistance-indicating mechanism operated by

blocks of different resistances, means

the current passing through the main circuit |

of each dynameo.

- =
) e F

sald track
d-coM of said dj’-'_- E

the connection |
e dynamos and |

. .

 way-track, & shunt-wound d
connected with the shunt-coil of said dynamo

10. In an glectrical signal system, a rail-
way-track, a source of electricity, a circuit
connected with said source of electricity and
extending along said track, means for divid-

ing said ecireuit into blocks of different elec-

trical resistances, means movable along said

track and operating to close said circuit
through said bloeks, and resistance-indicat-
ing mechanism operated by a current prssing

‘through said circuit.

11. In an electrical signal gsystem, a rail-
amo, a circuit

| and ﬁﬁ:tending along said track, means for di-

ﬁdmg sald circuit into blocks of different

| electrical resistances, means movable on said

divided rail with |

track and operating to close said circuit

through said blocks, and resistance-indicat-

ing mechsnism operated by the current pass-
: | ing through the main circuit of said dyn
ctively connected with |

_ AMO.
- 12, In an electrical signal system, a rail-

cuit sald circuit, and resistance-indicating

‘mechanism sperated by the current passing
) - 8o

through the main circuit of said dynamo.
13. In an electrical signal system, a rail-

way-track, a source of electricity, a circmt -

connécted with said source of electricity ex-

| tending along said track and adapted to be
| short - circuited by an obstruction on said

|

track, shunt - wound dynamos at opposite |

extending &lm}g

track, means for dividing said circuit into
blocks of different electrical resistances, and
resistance-indicating mechanism operated by
a current passing through said circuit.

14, In an electrical signal system, a rail-
way-track, a shunt-wound dynamo, a circuit
said track and adapted to be

short - circuited by an obstruction on said

: track and connected with the shunt - coil of

e on said track and operating to close |

sald dynamo, and resistance-indicating mech-

anism operated by the current passing through

the main circuit of said dynamo.
~In testimony whereof I hereunto athx my
signature in the presence of two witnesses.

FRED LACROIX.

Witnesses:
Cuas. F, A. HuomMEL,
JoaN U. MUELLER.
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T way-track, a shunt-wound dynamo, a circuit
connected with the shunt-eoil of said dynamo
and extending along said track, means mov-
able on said track and operating to short-cir-
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