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o @il whom it mey concepn: |
Be it known that [, FrevtLacrorx, a eit

—_

zen of the United States, and a resident of |
San Antonto, in the county of Bexar and
have mvented certain new |

State of Toexas,
and useful Improvements in Electricsl] Sio-

O

nal Systeins, of which the following is a fi I,

clear, and exact description, stich as will en-
ahle those skilled in the art to which it apper-

1o tains to make and use the same, reference be-

ing had ta the accompanying drawing, form-
Ing a part of this specification, o

The mvention relates to electrical signal
systems wherchy the positiop of a train or
other obstruction on a rallwav-track can be

' 5 _
ascertained at either terminal,

1t ore particularly relates to the svstem |

. . - ! . | .
~disclosed in the application for patent filed

by me August 29, 1904, and which hears Se- |
ral No. 222,597, The system disclosed i1 |

20
the said application consists, primarily, of a
cireult cohnected with a source of eleciricity
extending along the track and divided into
blocks of different electrical resistance and

25 of an indicating mechanism to show the clos.

“blocks. _
 tricity and the Indicating mechanism are

placed at the stations at the terminals of the

track, and no particular means are employed
to notify the engineer in his cab of the condi-
tion of the track in front of him., |

_ The present invention consists ir einploy-

ing the prineiple set forth in the foregoing ap-

plication,so that an engineerin his eab can as-
certair: the condition of the track in front of
hini and also receive and transmit sienals
from and to the
stations of the track. Tt ~onsists in the
novel construction, combina tion, and ar-
rangeinent of parts, such ss will be herein-
after fully described , pointed; pidt in the ap-

- pended claims, and illustrated 'in the aceom-

.. panying drawing. - o L

45 In the drawing is shown a diagrammatical

view of an electrical signal system

ing the invention. |

ing of the circuit through any one of the
In that system: the source of elec-

36
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The railway-track A has one of its rails o
end of the !

electrically continuous from one

line to the other, the ends of the rail-sections

beinc%bnnded In any suitable manner, as at
R
{z' L B

| he other rail ¢* s divided by the in-
sulating breaks & into sections or blocks B’
B* B?, the number and length of which de-

embody-

o

T L M mia s e

[ J S —

] pend on the frequency of the trains and other
- determining  conditiGne

of the road. Ex-
tending along the frack is the electrical "con-
ductor C, connected .t intorvals with the
blocks or sections B’ B B? by the resistance-
colls C7 C* (3, respectively. The ends of the
conductor are connected with the end rail-
sections of the rail ¢ by the wires O and (4,
respectively.

terposed the 1 v o [Y 12 D3, respectively,
which contro! “he switches d’ d* d*. These
switches are respectively connected with the
wires £’ E* ¥2 leading to the conductor C,
and operate o connect said wires with the
wirds ¢’ ¢* ¢* lerding from the resistance-coils

Sk
(R

RN G S

L ) ey, e T T S EL L

TIE LRt -

| When it is movad to close
i+ G® rings,

il

-

|

;

i

cirentt, G®

ductor B’ leads
agents at the terminals or |

| A7, and the other

At intervals along the track mid-rails F are
placed. These mid-rails are generally placed
at stations, althongh they may be placed
at intermediate points. Thov are CONIPATa-
tively short and are elecirie ally connected by
the wires f with the ends of the clectricaily-
continuous rail 2. At each station where
there is a mid-rail a conductor G leads fromn.
the end of the elecirically-continuous rail a
to the adjacent end of the conductor C.  In-
terposed in this conductor is the magnet (G’
for operating the switch (32, controiling the
passing from the bagtery G
through the L.-11'G>.  'The switch G? is nor-
mally in position to break the cireuit (3
the circuit, the bell
‘ The circuit ASNING through the
magnet (' 18 controllad L}:' the switch G and

- the branch wire (37

At the track-switch H an electrical con-
from the electrically-con-
tinuous rail ¢ to the conductor . The con-
duetorH’ is broken. and one end is secured to
the metal frame £ of the switch-stand, as at
‘ end 15 connected with the
insilated contaci. b? on the switch -stand.
‘When the operating-lever 3 is thrown to
ciose the main track to the stding, as shown
in the drawing, the circuit through the con-
ductor 11’ will e broken, and when said fe-
ver is thrown in the | i
open the main track to the siding the lever
engages with, the contret A2 and establisheg
the eircuit through the metal frame of the
switch-stand, the operating-lever, and the
conductor H’ from the rail 4 to the conduc-

- tor C.

Mounted on the locomotive is the shunt-

s tbe resistance-coils are in-
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. frame of the locomotive. The wire
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nected with the wire 1?, leading

“dynamo is the circuit J.

‘namo is the voltimeter <

wound dynamo I, the field-coils I’ of which
are connected by the wire I* with the support
13, of insulating material, secured to the un-

Jor side of the locomotive. Movably mount-

ed in the insulated su{)port is the rod I*, hav- |
# journaled on its lower |
nected with said rail-section.

ing the trolley-wheel .
end. The trolley-wheel is electrically con-
from the
field-coils of the dynamo. The trolley-wheel
is normally pressed downward by the spring
I¢ and is in position to engage with the

. mid-rails I as the locormotive 1_11.0}5’@8,&.1(}1’1;; !
the track.

The field-coils of the dynamo are
also electrically ‘connected with the traction-
wheol W of the locomotive by the wire I

This connection can be made by securing an
end of the wire I’ to any part of the metal

the wire 17 are connected by the branch wire
I#, controlled by the electrical switeh 1%,
In multiple with the
\ Interposed 1n the
latter are the magnets J° J%, and between the
two is the coil §° of com aratively high re-
sistance. Connected with this circuit J at a
point intermediate of the resistance-coil J°
and the magnet J’ is the coil J* of compara-
tively low resistance. This low - resistance

“coil is connected with the electrical switch J?, |
operating tg connect said low-resistance coll

with the cirquit J between the magnet J* and
the high-resistance coil J°. A current pass-
ing through the cireuit J of suilicient vols
tage will ener
whistie J? to blow. - S
Interposed 1n the main circuit K of the dy-

nectio.s with the mam circuit is the branch
circuit: K?, passing- through the electrical
lamp E 7, &h{{jinterp@sed in this lamp-circut
is the magnet K*for operating the gwiteh K°,
coatrolling the circuit K assing through
the battery K7 and the bell K°. The switch
K5 is spring-pressed to normally close the cir-
cuit KE to continuously ring the bell K*.

The operation of the device rs as follows:
In the System there are two incomplsie CIr-
cuits. One of them is on the locomotive and
the other extends along the track.  The loco-
motive-cireuit has its terminals
ley-wheel I* and the traction-wheel W. The
track-circuiv has its terminals at the mid-

rail F and the rail-section ¢” adjacent to the.
‘mid-rail.

When the system Is in operanve
these two circuits are complements

condition,
and this occurs when the trol-

of each other,

ley-wheel {)ELHS(}S onto a mid-rail ¥ and the |
tractlon-w

1eel passes onto the rail-rection @
opposite to the mid-rail. - |

' {?Vht the two incomplete circuits come to-
gether -
out the entire system, there being no obstruc-
tion on the track, the current passing through
the field-coils of the dynamo on the locomo-

tive will pass to the extreme

12 and

main circuit of the |

i o to

' the current passing

ize the magnet J° to cause the

the whistle J°.
In multiple con- |

at the trol-

“coil, and the switch d&° would

ad form a complete circuit through-

| ohms—the indicator

limit of the elec- |

814,303

trically-continuous rail ¢, through the bratich
cireuif G to the main conductor C, back to the
iraction-wheel W, and thence to the field-
coils of the generator. Part of the current
entering the rail-section a from the mid-rail
I* will pass into the branch circuit G, con-
The current
in passing through the branch circuits G
will encrgize the magnets G’ to operate the
switches G to close the cireuits G* to ring the
bells G°.  The ringing of the bells would no-
tify the agents at the stations at the ends of

' the track that a train had passed onto the

came and warn them to be on the look-

out. By means of the switch I® in his cab

the engineer could break and make -the cir-

' cuit through the magnets G/, controlling the
switches of |
- the ringing of the bells could signal to the sta-

the bell-circuits G?, and through

ticn agents. |

“When the circuit throughout the system s
closed and there is no obstruction on the
track, the resistance in the circuit will be
such as to cause the lamp K3 in the circuit K
in multiple with the main circuit of the dvna-
glow with a dim light. Also under
such conditions the current passing through
the magnet K* would not be sulficiently
strong to energize said magnet 1o niove the
switch K® against the action of its spring to
open the circuit K*® through the beﬁl K* to

stop the ringing of the latter. |
passing into the circuit would
not be sufficiently strong to pass by the re-
sistance J° to energize the magnet J’ to blow
éﬂnsequent]y by the dim
slow of the lamp, the constant ringing of the
bell, and the non-blowing ot the whistle the
engineer would know that the track was
clear. . The agent at either end of the track
by closing the ctreuit G through the switch
G¢ and the branch wire (7, thereby cutting
out part of the resistance of the track-circuit,
could cause the lamp to glow brighter and by

| a system of flashes could signal to the en-
gineer. |

Should there be an obstruction on the
track—a train T on the block B*, for an in-
stance——then the circuit would be closed
through such block. Thecurrent would pass
from the electrically continuous rail-section
a in said block through the wheels and axle of

the train to the opposite insult ted rail-sec-
tion «*. The current would then pass from

the insulated rail-section through the high-

:0 the conduetor C.  In do-
the magnet D?in said
ye moved to

resistance coil €3
ing so it would engrgize

coil B2, and the high-resistance coil would be
cut out of the circuit. The resistance of this
particular block bein known—say thrty
 registering such a re-
engineer that there
particular block.

sistance would inform the
was an obstruction on that

Furthermore, -
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.istance in the snunt-circuit, will OVercome
Uhe resistance of the coil J2 in th& ¢ircuit J In
multiple with the main eircuit of the dynamo.
The current passing through the cire a3t o el
ergizes the I]I&U"I}E‘t J2 to move the swaiteh J°
o et out the hlﬂ'h resistance coil J2and com-
nirte the cirénit througrh ﬂm low-resistance
eoil B2 The strength of the current passing
througH the {i’f%i‘{.‘:'z_ui after LEH_. Lirh resistance
has Been eut ont and the low resistance intro-
duecd will be suthicient to energize the mag-
net J7 1o hiow the whistle J% which would
Iso attract the attention of the f:’fiﬂ‘iﬂi‘{"l to

no ohatruce tmn on the track.
11ky) ﬂu} track-switeh #1L bhe thrown to
nain track to the siding, the track-
i ﬁ‘ﬁ-lﬁ{% be completed Ehl‘{}ii”}i the con-
i1, This. would el lmmﬁ“m 8 very
roportion of the resistance from the
%f‘i"Tn‘ i 1
TOPOTTe m&i;:nﬁrﬁfwe in the voltage of
rrent in the main circuit of the dw:n i,
nerease in voltage would cause an m-
sed brichtnessof ﬂ}ﬂ tamp K* and the
thﬁ mﬁztﬁtﬂr Wil mm-’e Loy {he
it of fhe low - resistghice
Pif—* whistle would also h{* hlown
__ vely shrill sound, owing to the
;’}%#Hﬂ through the branch eir-
3 wonld call the attention of
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o enginest to ﬂ"!% fact that the nn} NG WHS
apen b fhe main track,
Phe herein - dezeribed svstem ithustrates
srie apniieation of the invention. It s obve-
JiE%, Fii 1 0 Can

o, horwever, thatl the prineiple iny ved «
' d{feront w AVE an i st}
ynvent mn

HEE !
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113 LE R S HE s of the

Ty RELS *;Ez*i deseribed my 1]1”‘[(’*11{11"%11 what
Loolalm, and desire to gecur ¢ by Letters Pat-
onl, i5— |

cirical sienal sy ;.-,;gg_;;gij _.
GRS f{"r} *"'ﬁ}]ﬂ naehitigg

1 1o remcd
ail.
m

|-wmy
]
L
| m 1
Ihl’H‘h.
r
"L

source of electrieity, Gingy
renls of {‘{H}uﬂ‘&i’wf‘h low ﬁ:af‘:"fr: with
the cireuit through ‘f}m sgme normally broken

said main circuit to
: iy the saine, colls
ance with the eir-
;;} e fm‘l‘fsmtf CON-

J{:.l‘*;} AR i al intervais in
" ;}19 €0 !lna?f‘tiﬂ
ratively high resist
oueh tie same en

iﬂ il Hlain
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suil low-resistanee fﬁ{}i%:-_, m{: HE {}; (*111’[{*{1 h’i’

Phe curreent passing through a hwh resistance

s for completing the ii!“{'i it thr{.-utf"h the

miincent low.reaisiance oo, and mdwatmﬂ'

mechanism operated by the current passing
h said main et

1enal systeny, B main
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cloctrieat eireult, nmﬁﬂa for connecting said
cireiit with a souree of eloctricity, b;;[hr;;w_,_
CETHTRY | -‘*uasg‘g"iﬁi‘ﬁ-E'—iHH' low resistance with
the corenit shrough the same normally broken
tterposed af intervals in said main circutt £o
form multiple pormections aeross said main
cirouit il forming hloeks of ilfevent elec-
trienl rezifancoz therein, cotls of compara-
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tively high resistance witl the cireuit through | complete of reult, a source of eloctricity infor.

the same complete forming connections in
sard main cireuit paradlel with sail low-re.-
sistance ¢oils, Hieans operated by the current
I)&Sﬁj i through the high-resistance coil n a
ock for {_:un'mlet.j.rlg the eircuit through the
paradlel low-resistance coil in the saine block,
and indieating mechanisim operated by the
current passimyg throueh the main cireuit.

3. In anelectrica] siral system, a ratlway-
track with one of its rajls clectrically continu-
ous and the other one divided by insulating-
breaks into blocks, an electrical cortdinet or
extending along sai) track, comparativel
low resistance cojls with their circuits inter
rupted respectively counecting the insulnioed
rail-sections with sard conduetor, COINprala-
Lively high resistance coils forming parallel
connections with said low-resistance coils he-

tween the insulated rail-scections and the Con- |

duetor, means operited by the current PHitss-
mg throueh the high-resistanee eoil in 2 biock
for elosing the eircuit through the parallel
low-resistance coil in the <ame
for counecting sujd conductor and said elee-
trically-continuous il with » souree ol elee-
tricity, and ing cating mechanism operated
by the eurrent Passing througel said condue-
tor and said eleciricallv-cont inuous raif.

4. Inan electricn] sienial systern, a railway-
brack w normally meomplete cirenit oxtend-
ing along said track, means for dividing said
circuit into hlocks of diflerent electrical ro-
sistaliees, a carrier novable on said track, o
hormally incomplete circuit on said carrier,
means fo, connecting said cirenits to form o
cotuplete circuit, a source of clectricity inter-
posed i the completod circutt, and resist-
ance-jndicating meehanisn, operated by a
current passing throngh the cotnpleted eir-
CLut,

. dnan elecivical sivn) system, arailway-
track, a normally meomplere cireait oxtend-
iy alonge said track, means for dividing suid
cireuit into bloeks of (ifferent cleetrical re-
sistances, u carrier mavable on said track, g
normally incomplete cireuit on said Carrer,
means for connect
complete cleenil, a souree of electricity o
sitd carvier and connectod with the tneom-
plete cireait on said carrier, and resistance-
ndicating mechanism on said carrier A1 O
craled by a current passing througsh the con-

pleted erredit.

O, T eleetrical sjgnal W 8
track, a norjgally ineomplete cireuit extend-
g along said traek hridaing-coils interposed
at intervals in said cireuit 1o divide the
same into loeks of different clectricnl] resiv -
ANCES, el ovable on sl track, a nor-
mally incomplete circuit on said
neans for connecting said cireuits to form u

block, njcans |

ng sand cireaits to form g

svstenn araillwayv-

ineomplete cireuit on said

and connected with fHe 155¢y

careier, |

|
:

posed in the completed cirey it ared resist e ce-
mdicating mechanism Gt ed
passing through the completed cirenit

7. luan electrical vienal SYSEen s oru
track, a normally neomplete cireuit exiend-
ing along said track, brideino-coils rterposed
at intervals in said cireuit to divide LEie snne
into blocks of different clectriconl FESISLALCeS
a carrier movable on sail track, o norrally
CRITIER, thesns for
connecting said cireuits to fori « comnplete
cireull, & source of i*i{'*{ft.ri{“éi}' O SHB currier
Pt e eTre it
sutd careier, g resistance-tndicating niecl;-
AN on said carrior and eperated by g cup-
rent passmg throogh the cornpieted ciresit.

8. LI an electricy] signal systens, y ramwa -
track, a normallyv ineon plete cireuit extend-
ing along said track, means for varvimg the
resistance of said CIFCUIL, O carrier movable
on sald track, a nornially mmcomplete cireuit
on sard earrier, ndicating mechanis<n Q1T
ated by a eurrent prassing through suid e
it on the Carcier, means for conec SFFLEST RS
cireuits to forn g complete eireiit, and o
source of electricity mterposed mn the eann-
pleted civeut.

Q. Inan eloetricy] sigrnal system, araifwa
track, a normally meornplete cireuit exend-
g along said track, means for varvine (e
resistance of said cirenit. g curvier movalbils
O said track, a shuntowoud v aaron o sl
werier having its shunt-cireai Horinally jn
cornpiete, tidicating mechanj«a, cpersbed Dy
the current passine through the nedn cireudt
ol suid dynamo, and m rans for conpleting
the circutt througeh the shy ni-cirewt of the
dyvnamo and the normally inconpdete cirens
extending alone the track

0. I anelectrical sional sustern aralbway-
track, a normally necinplete o

T
.

cirewit oxtoend-
g along said track, a beaneh cironit in -
Uple connection aeross sajdl normatly ineong-
plete circuit) sienal meehanis, cpevatod by
current passine throvgh said branel cienil o«
switeh controllinge suid braneh CIPCL A cap-
rier aavahic o sl track, n nerinily neam-
plete cireuit on s CUTTTON, Wl
st ot sald carvier il cperated by a current
passing througl said neomplete eireni
the carrier. a switeh controlitng the ineop-
plete cireuit on the varrier, and reans for
conneeting said meomplete eireuiis to Lo, )
complete cireuit.,

I testiniony whereof 1 bereunto i
stenature i the presence of tao W DRSS,

FRED LACROIN.

i'}ni.‘f'ﬁje‘kl]-

{7

i1y

o

YWitniesses:
(rizaNT Burrotairs,
Francis S Muogiapr

DYy o curret g

HEH

;O

o !

e

i
*

i 15



	Drawings
	Front Page
	Specification
	Claims

