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To all whom it may concern: - -
Be it known that I, Frep L \CROIX, 2 Citi-

zen of the United States ancl 10%1d911t of San

Antonio,in the (:mmtv of Bexar and State of
5 Texas, lmve 111\“"ente(l certain new and useful
Impr ovements in Electric Signal Systems for

Rallways, of which the follt:m Ing is a specifi-
cation. |

"In the accompanying drawings, in which
10 similar reference chamctms d@:wna,te corre-

- sponding parts, Migure 1-1s a dla,trmmmatlc
View of the track clrcmts and connectmns
Fig. 2 is & similar view of the cab circuits and
connections.
15
s:.on of an electric signal svstem whereby the
engineer 1n a 10c0mot1ve can ascert&m 1f the
tra,ck .ahead 1s clear;
ahead, an open smt(,h a broken rail, or other

20 source of danger, he can locate the pos:ttmn
of the obstruction.

It also has for its object the provision of
means to enable the engineer 1n his cab to re-

“ceive and to transmit swna,ls from and to a
25 distant pomnt in the sy :gtem - -
Further. it has for its object other features
which will be more particularly pointed out
helem‘lftm
This mvention cunsists 1n tlw novel com-
30 bmatmn and arranzement of parts, such as
- will behereinafter tullv desc T 1b(* 1l a,nd pointed
out in the appended claims.
While the invention s particularly adapt-
ed to a sigle track road and will be de-
30
~where there are two or more tracks.
The wiring on one side of the track is the

same as that on the other side, and the ar-

T angement of the conductors and connections
in onhe Dblock is the same as in the other
blocks. Consequently the description will

‘be a{{phed to one side of the track and to one
block of the system. |

490

45 track is divided 11110 bloeks T, T,
O11.

T fmd SO

uency of trains, and other deter mmmg COn-
311;19113 It has been found that blocks of
one mile in length meet the requirements
qmta well, The rails of each bloc

50

the rails of the contiguous blocks
sulating breaks 2.

My invention has for its object. the rovi-

or, 1if there is a train

seribed as so applied, yet 1t can be used

Referring to Fig. 1 of the drawing, the

The number and length of these blocks
dep end upon. | the nature of the road, the fre-

are élec-
trically continuous and are separated fmm |

by the in- |
Interposed between the

| tricity.

] md,mst the action of their springs.

| switch E is. the magnet ¢ controlling .the
switch ¢ 1n the circuit leading through a bat-
| tery and an electric bell.

‘mally 1s.in a position to break the cireult
i through the bell.

_cab of the
namo driven in any suitable -manner by

The ﬁeld |
coils I of the dynamo have a  terminal felec-

| tncalhf connected ‘with the wheel W of the

'L rails a,nd electlmally connected with the
same is the battery B or other source of elec-
‘The rails of each block "are con-

55

nected by the wire b which completes the

circuit through the rails and the interposéd .
60

battery. In this wire are the magnets b’ on

op osite sides of the track. .
- 0On each side of the track are the electuc-

conductors C, D, extending parallel with the
road.

In each block the conductor C has a

terminal in the switch ¢ and a.second ter-
minale’ ddjacent tosaid switch.. Alsoineach
block the conductor D has a terminal in the

switch d and adjacent to the latter is a sec-
ond terminal d’.

the resistance coil ¢t. Another branch wire

Lea,dm from the conduc-
‘tor C is the branch wire 02 having a terminal

¢* adjacent to the switeh  and in this wire is

65
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¢ leads from the conductm (C to the contact~

rail ¢8.

contact-rail.
When each block 15 in 1ts normal cundltmn

that is when the circuit 1s complete thwufrh

the track rails, the battery I3 and the Illcl‘irnf;‘t
b’, the lattel will hold the switches ¢, d;

A branch wire d? leads from the con-
ductor D to the track rail ad]acent to the

W lult, S0

79

80

held the switch e makes contact with the ter- -

minal ¢’ andfthe switeh d makes contact with.
the terminal d’; at the same time the sw 1tch |
d 1s out of contact with the terminal ¢, |

At the end of the conductors C, D, 1s the

switch E, normally held open Ly a aplinﬂ for

| completmﬂ the circuit through the conduc-

tors at that point. Also in lllllltll)lt" Cconnee-
tion with the conductors adjweent to the

Vohen the maguet
comes energized through the culnpletmn of

the circuit through the conductors and a cur-

rent ‘passing through the same the switch ¢
is moved to close the cireuit and the bell 1s
rung. Also1n multlple connection with the
ends of the conductors’is the wire ¢° 111clude d

in the circuit of the telephone ¢.

to Fig. 2 of the drawing, in the
ocomotive 1s a shunt-wound dy-

Referri 111%

power derived from the engine.

be-

90

The switch ¢ nor-
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_ “locomotive, and another terminal £ in the !

yielding shoe S mounted on the engine in a
“position to engage with the contact-rails ¢
A wire f?leads from the terminal wire f to the
shoe S and has an electric contact as 12 when

said shoe is in a lowered position. In this

wire f? is the resistance coil R. Inside of

this wire f? is another wire f* having a mul-

tiple connection with the terminals of the
field coils and in this wire is the switch f° for
making and breaking the circuit through said
wire. Inside of the wire f*1s another wire f°
also in multiple connection with the terminal
~ wires of the field coils. Interposed 1n the
15 wire f°is the telephone 7 and also the switch
1% for controlling the passage of the current
through said wire.
coils 1s the normally closed switch f° by

means of which the said circuit can be inter-

rupted.

n multiple connection with the armature

coils A of the dynamo are the voltmeter H,
the red lamp I, and the white lamp K. In
series connéction with the lamp I is the bell

I’. The red lamp has a comparatively high
- resistance, and the white lamp has a com-

paratively low resistance. Tn the circuit of
the lamp I is the magnet ¢ for moving the
switch k£ against the action of 1ts spring to
‘open the circuit through the lamp K. In the
circuit of the lamp I i1s the magnet & for
holding the switclh I against the action of 1ts

“spring to open the circuit through the bell L.

- The operation is as follows: The armature
of the dynamo is constantly driven and the
strength of the current generated by the ar-
mature of the dynamo and passing through
the main circuit varies as the resistance 1n the
circuit including the field coils varies. The

resistance of the circuit. including the field.

coils depends upon the length of the condue-
tors C, D, included in such circuit. If the

circuit- through the field coils and the con-
ductors should be completed by the engage-
ment of the shoe S with a contact-rail c¢°

and the conductors electrically connected at

a considerable distance from the engine, then

the resistance would be comparatively high;

should the electrical connection between the

conductors be made close to the engine, then

the resistance would be comparatively low.
As the electrical connections between the

conductors are made by obstructions of the

track, the location of an obstruction would
be approximated by theresistanceindicators.

- Should the indicators show a high resistance,
then it could be concluded that the obstruc-
tion was at a considerable distance; if they

should show a low resistance, then it would-

that his apparatus is in working order.

In the cireuit of the tield

{'the light in the latter.

-2 . 925,353

tively weak current flows through the field

circuit. - This comparatively weak current

passing through the circuit of the white lamp

K will cause the latter to glow with a very

dull light, which will show to the engineer
The
passage of this comparatively weak current
will also energize the magnet 4? suiliciently
to hold the switch [ open and thereby pre-

| vent the ringing of the bell L. This current,

however, cannot pass through the red lIamp 1
, & P

as the resistance of ‘the latter 1s too great,

consequently this lamp will not be lighted, -
nor will the bell I’ be rung; and the magnets -
will not be energized. The voltmeter H will ;

indicate the passage of this comparatively

weak current, which will also inform the
engineer that his apparatus 1s 1 working
order. If the lamp idx should not glow and

‘the voltmeter be inert the engineer would

know that his apparatus was not in working
order. To test all of his apparatus the engi-

neer could complete the circult through the
wire * by closing the switch f° and thereby
cut out the resistance R. This would allow
the full strength of the current to pass
through the circuit of the field coils and there
would be a corresponding increase of voltage
through the circuit of the armature coils.

This increase of current in the armature 95
circuit would first cause the white lamp K to

increase its glow to the maximum and the

current would be sufliciently strong to pass -

through the red lamp I and the latter would
also glow to 1ts maximum. The current
passing through the circuit of the lamp 1.
would ring the bell I’ and energize the mag-
net 2 and the latter would move the switch &
to break the circuit through the lamp .
The interruption of this ecircuit would deén-

-ergize the magnet k* and the latter would

release the switch I and the circuit through
the bell L would be established and said bell

would ring. The interruption of the circuit
through the lamp K would also extinguish

As the engine moves along the shoe S Ste-

' cessively engages the contact rails ¢® and by
the signals transmitted the engineer can as-

certain the condition of the track. For an
instance, suppose the locomotive is leaving
block T and is entering block T, the -de-
pressed shoe will engage the. contact-rail ¢
on the right-hand side of the block 1.
When this engagement takes place the ter-
minal f of the field circuit will form an electrio’ .
connection with the conductor D through the -

wheel W, the track on which the wheel rests,
and the wire d?. - The other terminal /7, will -

L0
105
1])

120

form an electric connection with the conduc- 129

60 be inferred that the obstruction was close at _ _ _ _
- hand. = o S tor C through the shoe S, the contact-rail ¢,
. 'When the shoe S is not in engagement with | and the wire ¢®. © If the road is in 1ts normal

the contact-rail ¢* the wire f* normally com- | condition, with the circuit through the'con-

~ pletes the circuit through the field couls, but.l ductors C, D iricomplete, there will be no -

65 owing t0 the resistance R only a compara- i increase. of -current.through the field coils,

130
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switch d with sald contact.
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and, consequently, no mcrease of the current

through the armature circuit and the normal

condition of the mdlcators in the armature
circuit would remain unchanged, which
would inform the engineer that the track was
clear.

on the track ahead, say a train in block T%

then the circuit threu gh the conductors C, D

would be completed. In block T? the elremt
through the I‘&llS the battery B, and the wire

b would be short circutted. ThlS would de-

energize the magnet b’ and the switches ¢ and
" d would be released and the. circuit of the-
- conductor C would be broken at the contact

¢ and . the ecircuit of the conductor D would:

be broken at the contact d’. The circuit be-

tween the conductors would be established at

the ‘contact ¢¢ by the engagement of the

of the circuit through the conductors C, D it
the block T= Would also establish the clrcult

through the field coils of the dynamo and
there would be a eonsequent 1ncrease in the |
strength of the current passing through said
Thisincrease of current in the field
- coils would cause a corresponding increase in-

field eoﬂs

the current passing through the armature
circuit. ‘The increase of the current in the
armature circmt would cause the red lamp I
to glow, the bells I’ and L to ring, and the

~white lamp K fo cease to glow. These sev-

39

eral signals would indicate to the engineer

that there was an obstruction on the traek
ahead. By referring to the voltmeter H he
can ascertain the location of the ebstruction.

By calibrating the coils ¢* the resistance

- of the eonductore through the several blocks

40
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sages could

are- regulated to gradually increase from
one end of a section of road to the other.
For each block there is a graduation mark
on the scale plate of the voltmeter and as
each block is a mile in length, for conven-
lence; the crreduatmns are marked ‘1 mile,

The locomotive being in block T/, the

pomter of the voltmeter would stand at “1

mile”’, which would inform the engineer
that the obstruction was in the next block,
or in block T2 | |

If the track should be clear and the shoe
S on the contact-rail ¢® in any block a sta-

tion agent at the end of the lme could signal

to the engineer by closing the switch E.
By making and breaking the circuit at this
pmnt the lemps could be flashed in the cab
and by usin
e trahsmitted. In the same
way. the engineer could .communicate with
the station ef_rent by opening and closing
the switch 7° and thereby make and break

‘the circuit ’rhreucrh the bell controlled by'

the switch ¢, Aleo telephonic communu-
cation could be establishe by the engineer
in his eab opening the switch f° to cut out

If there should be a source of danger

This completion

ductors .C, D,

a predetermined code, mes-.

8

‘the circult of the ﬁeld coils and by closing
the switch 7® to introduce the circuit of the
The telephone ¢* could be

telephone f7.
brought into the circuit by closing the switch

'E. The telephone is not operated by the
current generated by the dynamo, but de--
pends on a battery such as is ordinarily used

for such purposes.

In Fig. 1 of the drawing a 31de treck X is
shown, which is insulated at 2/, 2’; from the
main track.

70

75.

A train. on the eldmcr would

be insulated from the main track and could
not affect the circuit through the battery

B. The switch 2* for opening or closing the

siding to the main: track has two wires °
leadmg from the rails of the main track to

80

the contacts 2* on the switch. When the

r* are moved into engagement and the cir-

lever of the switch is thrown to open. the -
‘siding to the main track the two contacts

85

cuit through the battery B is thereby short-— '-
circuited and the connections between the
conduetors would be made the same asif the

circuit had been interrupted by a train-on

the mam track. Likewise, should a rail be

‘broken in anyv block or become displaced,

90"

the circuit through the battery B of that

block would be mterrupted and the 31gnele
would be operated.

It 1s obvious that meteed of track circuits

arranged to indicate in which of separate

blocks having individual. different resist-
ances the obstruction is located, the track
circuits can be arranged to show the. condi-

tion of one or more ‘blocks immediately in

front of the train. For an instance, the

95

100

rails bemg bonded and divided into blocks
as shown in the diagram, the wire D instead

of being connected in circuit through the
105

relays continuousiy or with several separete
blocks having different resastances 1S Ccon-
nected to run onlv to the rela,v' in the next

have a uniform resistance.
While the dynamo and signals have been

‘succeeding block, and all the blocks can
leles 3 miles” and so on, accordmg to the |

numbe1 of blocks in the section of road.

110.

described as being meunted in the cab of a

locomotive, yet thev could be mounted on
any other part of the train. . They also

could be mounted at a station on the ,Q“”Olllld

alongside of the track. In the latter in-

stance the field- coils of the dynanio would-

have permanent connections with the con-

would be the same as in the cab. In this
way the location of a train or other obstruc-
tion on the track could be ascer tamed at the
station. -

and the eetmn of the swnele--

115

120

Having thus described my mvontlon what
I claim and desire to secure b} Lettels Pet- '

ent 1s:

| 126
1. In an electric signal eystem for 1&11—_ o

ways, a track divided into insulated blocks.

with each rail of .cach block electrlcallv CON-
tinuous, a source of electrielty n cach block,
1) cu(mt in cach block 1neluding the rmls

*
j

130
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a

circuited by an obstruction of the rails of the

‘block, a ‘magnet in said circuit, conductors
extending along the track with each con-

ductor having terminals in each block, a
switch. for the terminals of each conductor

in each block normally held by the magnet.

in the block to close the terminals of their

- respective conductors, a branch wire in each
10

block extending from one conductor to a

terminal adjacent to the switch of the other

conductor to contact with said switch when
the latter is released by its magnet, a nor-

- mally incomplete circuit, means for electric-

15

20

ally connecting said normally incomplete
-elrcuit with said conductors, a source of elec-

tricity in.said normally incomplete circuit,

‘and resistance indicating mechanism " in-
cluded in said normally incomplete -circuit.

2. In electric signal systems for railways,

- conductors extending along the track and

divided into blocks of different electric: re-

~sistances. and forming an incomplete circuit,

30

means- actuated by an obstruction on the

. track to form an eleetric connection between

the conductors in the adjacent block, a
shunt-wound dynamo mounted on the car-

rier movable on the track, means for elec-

trically’ connecting the circuit of the field
coils of the dynamo with said conductors,

‘and resistance indicating mechanism and
signals included in the circuit of the arma-

ture coils of said dynamo.

35

40

- block, a magnet in said circuit, conductors
extending along the track with each condue-

a(

a5

60

65

3. Inan electric signal system for railways,

a track divided into insulated blocks with
each rail of each block electrically continu-

ous, a source of electricity in each block, a
circuit in each block including the rails and
~ source of electricity adapted to be short-cir- |-

cuited by an obstruction of the rails of the

tor having terminals in each block, a switch

for the terminals of each conductor in each
> block normally held by the magnet in the

bloek to close the terminals of their respec-
tive conductors, a branch wire in each bi

extending from one conductor to a terminal
adjacent to the switch of the other conductor

to contact with said switch when the latteris |

released by its magnet, a shunt-wound dy-

‘namo, means for electrically connecting the
field coils' of the dynamo with said conduc- |
tors, and resistance indicating mechanism in-
~cluded in the circuit of the armature coils of

L]

said dynamo.
4. In electric signal

systems for railways,

a track divided into insulated blocks with

each rail of each block electrically continu-
ous, a source of electricity in each block, a
circutt in each block including the rails and
source of electricity and adapted to be inter-

rupted by an obstruction on the rails of the

block, conductors extending along the track,
means in each block actuated by the short-

ock |

. and source of electriéity adapted to be short-

a track divided into -insulated blocks with

925,353

circuiﬁi}g of the rail circuit of the block for
electrically connecting said conductors op- -

posite the block, a shunt-wound dynamo

mounted on a carrier movable on the track,

means for electrically connecting the field"

colls of the dynamo with said conductors,

and resistance indicating mechanism and sig-

coils'of said dynamo. L _.
5. Inan electric signal system for railways,

nals included in the circuit of the armature

70

75

each rail of each block electrically continu-

ous, a source of electricity in each block, a
circult in each block including the rails and
source of electricity adapted to be short-cir-

80

cuited by an obstruction of the rails of the

block, a magret in said circuit, conductors

extending along the track with each conduc-

tor having terminals in each block, a switch
for the terminals of each conductor in each

block normally held by the magnet in the.

block to close the terminals of their respec-

tive conductors, a branch wire in each block.
extending from one conductor to a terminal.

adjacent to the switch of the other conductor
to contact with said switch when the latter is

released by its magnet, a resistance coil in
satd branch wire, a contact-rail adjacent to

the track of each block, a wire connecting

said contact-rail with one of the conductors,

a wire connecting one of the track-rails with

the other conductor, a carrier movable on the

track, a normally incomplete circuit on said

85

90

25

carrier having an electric connection at one -
‘end with the wheel traveling on the track-

| said contact-rail with one of the conductors,

rail connected with one of the conductors, a

shoe on said carrier at the other end of said

normally incomplete circuit qi:)emting to en-
gage the contact-rail to complete the circuit
through said normally incomplete circuit and

~sald conductors, a source of electricity in said

10

10

normally iricomplete circuit, and resistance
indicating mechanism included in said nor-
‘mally incomplete circuit. - -

- 6. Inan electric signal system for railways,
a track divided into insulated blocks with

each rail of each block electrically continu-

ous, & source of electricity in each block, a

circutt 1n each block including the rails and
source of electricity adapted to be short-eir-
{ cuited by an obstruction of the:rails of the

block, a magnet in said circuit, conductors
extending along the track with each conduc-

for the terminals of each conductor in each

11

11

tor having terminals in each block, a switeh
121

block normally held by the magnet in the .
block to close the terminals of their respec-

tive conductors, 4 branch wire in each block

extending from one conductor to a terminal

adjacent to the switch of the other conductor
to contact with said switch when the latter is

released. by its magnet, a resistance coil in
‘sald branch wire, a contact-rail adjacent to

the track of each block, a wire connecting

13¢
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a wire conihecting one of the track-rails with | the field-coils of the dynamo, and resistance
the other conductor, a carrier movable on the | indicating mechanism in the circuit of the .
- track, a shunt-wound dynamo on said carrier | armature coils of the dynamo. R
‘with 1ts field coils provided with a termmalin | In testimony whereof I hereunto affix my
5 the wheel traveling on the track-rail connect- | signature in the presence of two witnesses.
ed with one of the conductors, a shoe on said - ' FRED L ACROIX
carrier at the other terminal of the field-coils - R ; - C
operating to engage said contact-rall to com- | Witnesses: |
- plete the circuit through said field-coils and CHARLES ADKINS BAKER,
10 the conductors, a resistance coil interposed in J.S. GoLpMANN.,
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